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Overview
The Pathways for Advancing Careers and Education (PACE) evaluation is a study of nine
promising programs that use a “career pathways” framework for increasing education,
employment, and self-sufficiency among low-income individuals and families. Funded by the
Administration for Children and Families (ACF) within the U.S. Department of Health and
Human Services, PACE will include three points of participant follow-up—at 18 months, three
years, and six years after random assignment. The first round of reports, covering program
implementation and impacts at 18 months after random assignment, were produced in 20172018, and published on the ACF Office of Planning, Research, and Evaluation (OPRE) website
(www.acf.hhs.gov/opre/research/project/pathways-for-advancing-careers-and-education).
This Analysis Plan is for the second round of reports, covering three years after random
assignment. This is the second supplement to the Evaluation Design Report (Abt Associates
2014), which provided general plans for the PACE evaluation. The first supplement (Abt
Associates 2015) was the Analysis Plan for the PACE Implementation and Early Impact Study,
covering each program’s implementation and impacts in the first 18 months after random
assignment. This Analysis Plan provides more details than the earlier documents for the thirdyear analyses, including detailed specification of the participant outcomes measured.
A long-term study and third round of reports, covering six years after random assignment, is
underway.

Research Questions
•

What are the intermediate-term effects of the PACE programs on earnings, educational
outcomes, household income, adult well-being, and other life outcomes?

•

How do effects of PACE programs vary over time, across outcomes or domains, and by
participant characteristics?

•

What are the common patterns of work and education over time, particularly with respect to
alternating between the two?

Purpose
This Analysis Plan describes the methodology for answering the above research questions in
subsequent impact reports. It will serve as a guide for the statistical and programming staff
conducting the analyses. The document will also improve the transparency and replicability of
study findings by committing the project team to make consequential decisions prior to
inspecting estimates of program effects.

Highlights
•

The most prominent outcome in each report will be earnings in the 12th and 13th quarters
following random assignment. This will be the confirmatory outcome in all nine reports—that
is, the most critical and consequential outcome the programs seek to affect.
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•

In the five PACE programs that primarily support training in colleges (i.e., degree-granting
institutions) instead of other types of postsecondary training institutions, receipt of a college
credential requiring at least one year’s worth of study will also be a confirmatory outcome.

•

We specify a variety of secondary outcomes in the areas of earnings and employment,
education, and other life outcomes. These all have an expected direction of effects and will
be tested with one-sided hypothesis tests.

•

We also specify in less detail a variety of exploratory outcomes and analyses.

•

The Analysis Plan includes detailed methods for covariate control, nonresponse adjustment,
and imputation of answers to questions that a respondent skipped.

Methods
In general, the impact analysis will compare mean outcomes between the treatment and control
groups at each PACE site. We will use a variety of information sources to measure the
outcomes, including data from participant follow-up surveys, program and college records
(where available), and administrative data from the National Directory of New Hires and
National Student Clearinghouse. We will make adjustments for baseline imbalances, survey
nonresponse, item nonresponse, and attendance at institutions of higher education from which
records are unavailable. We arrived at these procedures through careful consideration of the
evaluation literature, the designs of the PACE programs, and the particularities of local record
systems.
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Executive Summary
Funded by the Administration for Children and Families (ACF) within the U.S. Department of
Health and Human Services, the Pathways for Advancing Careers and Education (PACE)
evaluation is a study of nine programs that include key features of a “career pathways”
framework. Initiated in 2007, PACE represents the first large-scale, multi-site experimental
evaluation of career pathways programs. Each of the nine programs represents a different
program model. All share some program components that are part of the career pathways
framework (see below), but each also has distinct and unique elements, reflecting the target
populations, occupational trainings offered, and industries of focus. Because of this variation,
PACE evaluates and reports findings for each program individually. 1
The central goal of the PACE evaluation is to determine the effectiveness of each of the nine
programs for increasing education, employment, and self-sufficiency among low-income
individuals and families, using a common evaluation design and conceptual framework. The
most critical element of the evaluation design is random assignment of eligible applicants either
to a treatment group that can access the career pathways program or to a control group that
cannot. Random assignment ensures that the study’s treatment and control groups will be
equivalent on average in their observed and unobserved characteristics, and that any
systematic differences in their subsequent outcomes (i.e., the program’s impacts) can be
attributed to the treatment group having access to program services, rather than to any
systematic differences in the characteristics of the two groups.
The evaluation will include three points of participant follow-up—at 18 months, three years, and
six years after random assignment. The first round of reports, covering program implementation
and impacts at 18 months after random assignment, were produced in 2017-2018, and
published on ACF’s Office of Planning, Research, and Evaluation (OPRE) website
(www.acf.hhs.gov/opre/research/project/pathways-for-advancing-careers-and-education).
This Analysis Plan is for the second round of reports, covering three years after random
assignment. This is the second supplement to the Evaluation Design Report (Abt Associates
2014), which provided general plans for the PACE evaluation. The first supplement (Abt
Associates 2015) was the Analysis Plan for the PACE Implementation and Early Impact Study,
covering each program’s implementation and impacts in the first 18 months after random
assignment. This Analysis Plan provides more details than the earlier documents for the threeyear analyses, including detailed specification of participant outcomes.
A long-term study and third round of reports, covering six years after random assignment, is
underway.

1

All PACE-related reports can be found on www.acf.hhs.gov/opre/research/project/pathways-foradvancing-careers-and-education and www.career-pathways.org.
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This Analysis Plan will serve as a guide for the statistical and programming staff conducting the
analyses. It also will improve the transparency and replicability of study findings by committing
the project staff to make consequential decisions prior to inspecting estimates of program
impacts. The plan describes the outcomes that will be examined for program impact; how these
outcomes will be measured; how differences between the treatment and control groups will be
adjusted for chance baseline imbalances between the groups, for survey nonresponse, for
incomplete administrative records, and for survey item nonresponse; and how impacts on
multiple outcomes will be prioritized in the summary of program effectiveness.

The PACE Programs and the Career Pathways Framework
The career pathways framework guides the
development and operation of programs that
aim to improve the occupational skills of lowincome individuals—primarily nontraditional
students—by increasing their entry into,
persistence in, and completion of
postsecondary training. Central to
accomplishing these improved outcomes, the
framework articulates signature strategies for
overcoming the barriers that nontraditional
students in occupational training programs
often face. For example, key features of
programs within this career pathways
framework include having a series of welldefined training steps, engaging instruction,
supportive services, and connections to
employment (Fein 2012).
Programs consistent with the career pathways
framework typically have multiple components.
The multi-component nature of such programs
reflects the reality that nontraditional students
often face many barriers and need additional
support to substantially improve their
employment or other prospects. The career
pathways framework is flexible, however, and
not a specific program model. Thus, which
components a local program adopts and how it
implements them can vary greatly.

Programs in PACE
• Bridge to Employment in the Healthcare
Industry, San Diego Workforce Partnership,
San Diego, CA
• Carreras en Salud, Instituto del Progreso
Latino, Chicago, IL
• Health Careers for All, Workforce
Development Council of Seattle-King County,
Seattle, WA
• Integrated Basic Education and Skills
Training (I-BEST) program at three
colleges (Bellingham Technical College,
Whatcom Community College and Everett
Community College), Washington State
• Pathways to Healthcare, Pima Community
College, Tucson, AZ
• Patient Care Pathway Program (PCPP),
Madison College, Madison, WI
• Valley Initiative for Development and
Advancement (VIDA), Lower Rio Grande
Valley, TX
• Workforce Training Academy Connect,
Des Moines Area Community College, Des
Moines, IA
• Year Up (Atlanta, Bay Area, Boston,
Chicago, National Capital Region, New York
City, Providence, Seattle)

The PACE evaluation team recruited nine programs that aimed to increase postsecondary
occupational training opportunities and incorporated key elements of the career pathways
framework. The organizations operating these programs include community colleges, workforce
investment boards, and stand-alone nonprofits. In addition to interest in participating in PACE,
each program had to meet criteria in three categories: (1) its design had to include at least some
Abt Associates
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key elements from the career pathways framework; (2) it had to be able to recruit a sufficient
sample; and (3) it had to be able and willing to implement random assignment effectively. In
addition, at ACF’s request, three of the nine programs were to be chosen from among ACF’s
Health Profession Opportunity Grants (HPOG) Program recipients. Chapter 1 contains a highlevel summarization of the programs. Much more detailed descriptions of the programs can be
found in the PACE Evaluation Design Report, in a series of published PACE profiles on the nine
programs, and in each program’s implementation and early impacts reports. 2

Data Sources
The Evaluation team assembled a complex array of data sources to inform the evaluation:
•

A baseline information form and questionnaire administered prior to randomization.

•

A short-term follow-up survey, administered about 18 months after randomization, with a
primary focus on training and education and supplemental modules on receipt of supportive
services during training, psycho-social skills, sources of income, employment and earnings,
and occupation.

•

An intermediate-term follow-up survey, administered about 36 months after
randomization, with a primary focus on the progression of training and work and
supplemental modules on job conditions at the current or last job, credential attainment,
psycho-social skills, income and material well-being, and child outcomes.

•

Administrative records on quarterly earnings since two years prior to randomization,
based on employer Unemployment Insurance tax filings, as collated in the National
Directory of New Hires.

•

Administrative records on monthly college enrollment from the National Student
Clearinghouse.

•

Local college records for several of the programs.

•

Washington State records on community and technical colleges in the state.

Hypotheses
A key purpose of this Analysis Plan is to identify the hypotheses about program impacts that will
guide upcoming analyses. The PACE Evaluation Design Report establishes three broad
categories of hypotheses—confirmatory, secondary, and exploratory. The overall theory of
change for career pathways programs in PACE identifies program inputs and outcomes in
multiple domains. Given the number of hypotheses about ways PACE programs could affect
participants’ lives, it is critical to structure the analysis to avoid over-interpreting the false

2

The nine program profiles are available at:
http://www.acf.hhs.gov/programs/opre/research/project/pathways-for-advancing-careers-andeducation.
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positives that could arise in testing for impacts of the programs absent a plan to address a
multiplicity of tests. 3
Approaches to this “multiple comparison problem” typically distinguish between confirmatory
hypotheses and other hypotheses (Schochet 2008). Confirmatory hypotheses—analyses of
the most critical effects programs seek to produce—carry the most consequence. These are the
results likely to influence decisions about whether to continue, expand, or modify the studied
program. Thus, when a study examines a large number of outcomes, it should adjust
significance levels to account for multiple comparisons so as to avoid misleadingly concluding a
program had one or more favorable impacts and potentially using societal resources to
perpetuate ineffective programs. When sample sizes are modest—as in PACE—such
adjustments can take a substantial toll on statistical power, making it harder to detect as
statistically significant any true impacts that do occur. Accordingly, evaluators typically specify a
very small number of confirmatory hypotheses so that adjustment for multiplicity is not needed.
For PACE, ACF adopted the What Works Clearinghouse standard that endorses multiple
confirmatory tests without adjustment provided that there is only one confirmatory hypothesis
per outcome domain. 4
For the three-year reports, average quarterly earnings for the 12th and 13th quarters following
randomization is a confirmatory outcome for all nine programs. For five of the programs, the
team also named a confirmatory outcome in the education domain: receipt of a college
credential requiring at least one year of school. Three of the other four programs (Bridge to
Employment in the Healthcare Industry, Healthcare for All, and Workforce Training Academy
Connect) focused nearly exclusively on very short-term training. The 18-month reports already
evaluated their effectiveness in helping their participants receive short-term credentials. Thus, in
the three-year reports, a confirmatory outcome in the education domain for those programs
would be inappropriate. The last of the other four—Year Up—is a one-year program with a
central goal of connecting participants with career-track employment, rather than postsecondary
education. As in the 18-month reports, therefore, the only confirmatory outcome for Year Up at
three years will be in the employment domain.
The team also named secondary and exploratory hypotheses for the three-year reports,
some of them customized to the program and others of interest at all nine programs. The

3

For example, if a program is totally ineffective but 100 tests are run on various outcomes and
subgroups, it is expected that 100p (i.e., 100 times p) of these tests will falsely indicate evidence of a
program effect, where p is the significance level used in the testing. If the outcomes are independent
of one another, the actual number of false positive findings will be close to 100p; if the outcomes are
strongly correlated with one another, it is possible in the extreme case for all of the statistically
significant results to be false positives or for there to be no significant results, and hence no false
positives.

4

See Section B of Appendix G of Version 3.0 (undated) of the What Works Clearinghouse Procedures
and Standards Handbook,
https://ies.ed.gov/ncee/wwc/Docs/referenceresources/wwc_procedures_v3_0_standards_handbook.p
df
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secondary hypotheses pertain to key effects of the program, such as career-track employment,
education and training duration by setting, school-based credentials, financial status, and career
knowledge and supports. Most of the exploratory hypotheses involve testing for program
impacts on more tangential outcomes such as life challenges and family formation and
structure. Other exploratory hypotheses involve testing for differential impacts across
subgroups, testing whether some early impacts mediate later impacts, and describing
participants’ career pathways.

Methods
The basic impact estimation approach in randomized trials involves comparing average
outcomes between participants randomly assigned to either the treatment group or control
group. In Chapter 4, the Analysis Plan contains a recap of methods discussed in the PACE
Evaluation Design Report and describes our response to several technical issues. These issues
concern the approach to regression adjustment; survey nonresponse weighting; adjustment for
missing college records; imputation for item nonresponse; and handling of deaths,
incarcerations, and severe illness. The most notable difference since the first round of analyses
at 18 months concerns our approach to controlling for baseline characteristics in the impact
regressions. Our approach to imputation for item nonresponse has also evolved in response to
the different structure of the short-term and intermediate follow-up surveys.
Regression Adjustment. Random assignment ensures that, on average, samples of treatment
and control group members will have similar characteristics prior to the intervention. As a result,
when only treatment group members are offered access to an intervention, we can generally be
confident that subsequent differences provide unbiased estimates of program effects.
Nonetheless, following common convention when estimating program impacts, we will control
for baseline characteristics that will help reduce the standard error of the estimates or adjust for
chance differences in selected baseline characteristics. . The team will use an algorithm
(described in Section 4.1) to choose the baseline covariates to be used in regression
adjustments.
We plan to select and use three sets of covariates for all analyses in each PACE program’s
report: (1) one set for analyses of employment and earnings outcomes; (2) a second set for
analyses of education outcomes; and (3) a third set for analyses of all other outcomes (most of
which concern personal and family well-being and economic independence). In choosing the
covariates for each domain, we will favor covariates that have strong relationships with the most
important outcome within the domain. These selections should improve statistical power to
detect PACE effects by reducing standard errors on estimated PACE effects. We will also
include any covariates that are significantly out of balance at baseline, even if they are not
strongly related to outcomes in the domain. These selections will tend to reduce power by
increasing standard errors on estimated treatment effects, but we will include them nonetheless
to address potential concerns about validity.
Nonresponse Adjustment. For the first round of PACE reports, we used a standard weighting
adjustment for survey nonresponse. These weights were prepared separately for each PACE
program and study group (treatment or control) with no pooling across programs. We evaluated
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the weights using administrative data. When we compared weighted regression estimates and
unweighted regression estimates from the survey sample to the correct estimate of the effect
based on administrative records for the full sample, we did not see strong benefits of weighting
and even observed worse estimates in one program. We will prepare and evaluate a
comparable set of weights for the three-year survey. We will use them in the analyses unless
they show worsened results where we know the correct answer.
Adjustment for Missing College Records. As in the 18-month reports, we anticipate
accessing college records for the primary colleges and college systems associated with four of
the programs. Of course, not all program participants randomized in the study attend the
colleges from which we have records. As in the earlier reports, we will use enrollment data from
the National Student Clearinghouse (NSC) to identify college spells for which we have missing
outcome data such as credits and earned credentials. We will then match the missing spells
with spells at the colleges where we do have full outcomes. The matching is based on baseline
characteristics, the length of the spell, and credentials reported from NSC and the three-year
follow-up survey. Once the matching is completed, we copy all information from the available
record to a placeholder for the missing record. For the second round of reports, we will upgrade
the matching process to use more survey data.
Adjustment for Survey Underreporting of College Enrollment. About 20 percent of college
spells reported in the NSC are not reported by respondents in the intermediate follow-up survey.
We will treat these NSC-reported spells as real and fill in the missing outcome data using the
same procedures that we use to adjust for missing college records.
Imputation for Missing Survey Items. The instrument for the three-year survey has very
different patterns of item nonresponse than the instrument for the 18-month survey. Accordingly,
we plan a variety of changes for the imputation, including multiple imputation of credits and
income, two items with high rates of missing data.
Deaths, Incarceration, and Severe Illness. About 0.7 percent of the sample were not available
for the intermediate follow-up survey due to respondent death, incarceration, or severe illness.
While it seems unlikely that the PACE programs could reduce mortality or severe illness, it is at
least theoretically plausible that these programs could reduce criminal behavior. Accordingly, we
will retain these cases and their zero earnings in impact analyses of earnings. However, many
survey outcomes are undefined for these sample members. While complex adjustments for
such censoring could be made, given the small number of these cases, we will simply omit
these cases from survey analyses.
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1. Introduction and Study Design
This Analysis Plan supplements the Evaluation Design Report for the Pathways for Advancing
Careers and Education (PACE) evaluation (Abt Associates 2014) to describe planned analyses
at the three-year follow-up stage. 5 It differs in some respects—noted in this plan—from the
evaluation’s approach at the 18-month follow-up point. It will support creation and reporting of
three-year estimates of program
effects for the nine PACE sites.
Programs in PACE
Funded by the Administration for
• Bridge to Employment in the Healthcare Industry,
Children and Families (ACF) within
San Diego Workforce Partnership, San Diego, CA
the U.S. Department of Health and
• Carreras en Salud, Instituto del Progreso Latino,
Human Services, the PACE
Chicago, IL
evaluation is a study of nine promising
• Health Careers for All, Workforce Development
programs that use a “career
Council of Seattle-King County, Seattle, WA
pathways” framework for increasing
• Integrated Basic Education and Skills Training
education, employment, and self(I-BEST) program at three colleges (Bellingham
sufficiency among low-income
Technical College, Whatcom Community College and
individuals and families. Initiated in
Everett Community College), Washington State
2007, PACE represents the first large• Pathways to Healthcare, Pima Community College,
scale, multi-site experimental
Tucson, AZ
evaluation of career pathways
• Patient Care Pathway Program (PCPP), Madison
programs. 6
College, Madison, WI
The career pathways framework
guides the development and
operation of programs that aim to
improve the occupational skills of lowincome individuals—primarily
nontraditional students—by increasing
their entry into, persistence in, and
completion of postsecondary training.
Central to accomplishing these

• Valley Initiative for Development and
Advancement (VIDA), Lower Rio Grande Valley, TX
• Workforce Training Academy Connect, Des Moines
Area Community College, Des Moines, IA
• Year Up (Atlanta, Bay Area, Boston, Chicago,
National Capital Region, New York City, Providence,
Seattle)

5

https://www.acf.hhs.gov/opre/resource/pathways-for-advancing-careers-and-education-evaluationdesign-report

6

For an overview of related research, see Schwartz, Strawn, and Sarna (2018). They define career
pathways programs as follows: “Career pathways approaches to workforce development offer
articulated education and training steps between occupations in an industry sector, combined with
support services, to enable individuals to enter and exit at various levels and to advance over time to
higher skills, recognized credentials, and better jobs with higher pay. Each step on a career pathway
is designed explicitly to prepare individuals to progress to the next level of employment and/or
education. Career pathways strategies target jobs in industries of importance to local and regional
economies and build strong relationships with employers.”
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improved outcomes, the framework articulates signature strategies for overcoming the barriers
that nontraditional students in occupational training programs often face. For example, key
features of programs within this career pathways framework include having a series of welldefined training steps, engaging instruction, supportive services, and connections to
employment (Fein 2012).
Programs consistent with the career pathways framework typically have multiple components.
The multi-component nature of such programs reflects the reality that nontraditional students
often face many barriers and need additional support to substantially improve their employment
or other prospects. The career pathways framework encompasses many approaches, however,
and not a specific program model. Thus, which components a local program adopts and how it
implements them can vary greatly.
Reflecting this diversity, each of the nine programs in the PACE evaluation represents a
different program model. All share some program components that are part of the career
pathways framework, but each also has distinct and unique elements, reflecting the target
populations, occupational trainings offered, and industries of focus. Because of this variation,
PACE evaluates and reports findings for each program individually. 7
The central goal of the PACE evaluation is to determine the effectiveness of each of the nine
programs, using a common evaluation design and conceptual framework. The most critical
element of the evaluation design is random assignment of eligible applicants either to a
treatment group that can access the career pathways program or to a control group that cannot.
Random assignment ensures that the study’s treatment and control groups will be equivalent in
their observed and unobserved characteristics, and that any systematic differences in their
subsequent outcomes (i.e., the program’s impacts) can be attributed to the treatment group
having access to program services. Systematic differences in outcomes due to the
characteristics of individual members in each group can be ruled out.
ACF is supporting three follow-up studies on the PACE programs—at 18 months, three years,
and six years after random assignment. 8 The first round of reports, covering program
implementation and impacts at 18 months after random assignment, were produced in 20172018, and published on the ACF Office of Planning, Research, and Evaluation (OPRE) website
7

All PACE-related reports can be found on www.acf.hhs.gov/opre/research/project/pathways-foradvancing-careers-and-education and www.career-pathways.org.

8

A multidisciplinary team of economists, statisticians, demographers, site visitors, data collection
specialists, and programmers at Abt Associates and its partner MEF Associates is conducting this
three-year evaluation. A larger team initiated the research under a different contract led by Abt
Associates. That study team included MEF Associates, The Urban Institute, The George Washington
University, the American Public Human Services Association, the National Conference of State
Legislatures, and the National Governors Association. Other project partners included the Open
Society Foundations Special Fund for Poverty Alleviation, the Kresge Foundation, the Joyce
Foundation, the Meadows Foundation, the Hearst Foundations, the Laura and John Arnold
Foundation, and the JP Morgan Foundation. Additionally, some participating programs were funded
by ACF’s Health Profession Opportunity Grants (HPOG) Program.
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(www.acf.hhs.gov/opre/research/project/pathways-for-advancing-careers-and-education). This
Analysis Plan focuses on plans for the second round of reports (at three years after
randomization), to be published beginning in 2019.
This introductory chapter provides an overview of the PACE study, logic model, and research
questions; summarizes what PACE has learned so far; and previews the contents of the rest of
this document.

1.1

The PACE Logic Model and Research Questions

PACE uses an experimental design to assess the impact of each intervention on educational
attainment, employment and earnings, and other outcomes. In addition to impact studies at
each site, the evaluation includes implementation and cost‐benefit studies. The goal is to
produce methodologically rigorous evidence on the effectiveness of selected career pathways
approaches that will address issues of interest to federal, state, and local policymakers and
practitioners and have significant influence on policy and practice.
The rest of this section describes the general conceptual model linking PACE interventions to
outcomes of interest and the research questions the evaluation will address.
1.1.1

Logic Model

Exhibit 1.1 depicts the career pathways framework underlying both the programs in PACE and
the PACE evaluation plan. The exhibit shows the program inputs and contextual factors that are
theorized to affect the main outcomes directly and through effects on intermediate outcomes.
The main outcomes—shown at the far right of the exhibit—include postsecondary education
and employment outcomes that PACE programs target directly, as well as more distal life
outcomes that the programs could affect. Among the main outcomes, we have selected a small
number of education and employment outcomes for confirmatory tests of each program’s
“success.” Later in this plan (Section 3.2), we identify these outcomes.
As explained in Section 3.3, another important set of analyses will test hypothesized impacts on
a wider range of outcomes. These secondary hypotheses involve additional measures of
educational and employment success and impacts on intermediate outcomes that programs
targeted most directly to boost the main outcomes. Additional analyses will investigate
differences in impacts across subgroups, measure impacts on family economic status and other
life outcomes, and explore factors that help explain the findings for key outcomes.
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Exhibit 1.1:
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1.1.2

Research Questions

The PACE Evaluation Design Report (Abt Associates 2014) articulates research questions that
the study will answer, including the key impact study questions, and describes data sources that
the evaluation team will use to address those questions. It stipulates that the study assess key
impacts in three areas:

1. What is the impact of each program on key indicators of progress in career pathways–
relevant training, such as persistence in education and the achievement of certificates
and degrees?

2. What are the impacts of each program on entry to career-track employment and
earnings?

3. What are the impacts of each program on individual and family well-being?
The logic models at all nine programs theorized that positive earnings impacts would materialize
after study participants finished training. For most programs, it seemed possible that a
significant number of treatment group members would still be in training over the period covered
by the 18-month reports. Accordingly, in those short-term analyses, the evaluation team focused
mostly on educational progress. At this second follow-up, three years after randomization, our
focus shifts toward the second research question on earnings impacts. For five of the programs
that have longer-term training objectives, we plan equal emphasis on the first two research
questions; in the other four, we plan a stronger focus on earnings impacts than on education
impacts.
Possible gains in individual and family well-being (the third research question) will be
investigated in a more exploratory mode, as it is unclear that it is reasonable to expect these
gains to materialize in just three years. In addition, we will conduct exploratory analyses to try to
better understand main findings, such as the mediating role of short-term education impacts on
earnings impacts at three years, the possibility of impacts on psycho-social skills, and the
impact of working and studying at the same time compared to studying full-time.

1.2

PACE Programs

The PACE evaluation team recruited nine programs that aimed at increasing postsecondary
occupational training opportunities and incorporating key elements of the career pathways
framework. The organizations operating these programs include community colleges, workforce
investment boards, and stand-alone nonprofits. In addition to interest in participating in PACE,
each program had to meet criteria in three categories: (1) its design had to include some key
elements from the career pathways framework; (2) it had to be able to recruit a sufficient
sample; and (3) it had to be able and willing to implement random assignment effectively. In
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addition, at ACF’s request, three of the nine PACE programs were to be chosen from among
ACF’s Health Profession Opportunity Grants (HPOG) Program recipients. 9
1.2.1

Description of the PACE Programs

Exhibit 1.2 summarizes high-level features of each program and includes the study sample
sizes. More detailed descriptions of the programs can be found in the Evaluation Design Report,
in a series of published profiles on each of the nine PACE programs, and in each program’s
implementation and early impacts report. 10
Because the selection process for programs was driven heavily by the merits of individual
candidates, the resulting sample includes a diverse set of programs. Other than the HPOG
sites, the programs are not part of a single funding stream. Their designs, target populations,
target outcomes, and the timeframes for achieving those outcomes vary considerably. Thus, the
PACE evaluation is analyzing the nine sites individually as separate tests of education and
training programs with elements of the career pathways approach. As discussed later in this
plan, the evaluation team has sought to develop hypotheses and use data sources most
appropriate for each program.
Exhibit 1.2:

Main Features of the Nine PACE Programs

Program
(Provider)
Bridge to
Employment in the
Healthcare Industryc
(San Diego Workforce
Partnership)

Thumbnail Sketch
Community-based navigators support
training of low-income adults or
Temporary Assistance for Needy Families
(TANF) recipients in varied healthcare
occupations. Individual Training Accounts
(ITAs) help participants pay for training;
navigators provide supports.

Target Population

Career Ladder
Stepsa and
Service Duration

Individuals in San Diego
Steps III-V,
County with income below duration open200% of the federal poverty ended.
level or receiving TANF and
who have a high school
diploma/equivalent.

PACE
Sample
Sizeb
1,007

9

Programs funded by the Health Profession Opportunity Grants (HPOG) Program provide education
and training to Temporary Assistance for Needy Families (TANF) recipients and other low-income
individuals for occupations in the healthcare field that pay well and are expected to either experience
labor shortages or be in high demand. HPOG is administered by ACF’s Office of Family Assistance
(OFA). In 2010, OFA made $67 million in grant awards to 32 entities located across 23 states. OFA
awarded a second round of grants in 2015 to 32 entities across 21 states, including 17 entities that
received grants in 2010. These demonstration projects are intended to address two challenges: the
increasing shortfall in supply of healthcare professionals in the face of expanding demand; and the
increasing requirement for a postsecondary education to secure a well-paying job. HPOG funds may
be used for training and education as well as supportive services such as case management,
childcare, and transportation. For additional information, go to
https://www.acf.hhs.gov/ofa/programs/hpog.

10

The nine program profiles are published at
http://www.acf.hhs.gov/programs/opre/research/project/pathways-for-advancing-careers-andeducation.
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Career Ladder
Stepsa and
Service Duration

PACE
Sample
Sizeb

Program
(Provider)

Thumbnail Sketch

Carreras en Salud /
Careers in Healthd
(Instituto del Progreso
Latino, Chicago)

Healthcare ladder offering opportunities
ranging from low-level bridge programs to
associate’s and bachelor’s degrees in
nursing.

Low-income Latino adults in Steps I-IV,
Chicago with academic skills duration openranging from the 4th- to
ended.
11th-grade levels.

800

Health Careers for
Allc
(Workforce
Development Council
of Seattle–King
County)

Community-based navigators support
training in several health career pathways
for low-income adults or TANF recipients.
Individuals receive ITAs for training or
enroll in specified community college
cohort programs.

Adults with income below
Steps II-V,
175% of the federal poverty duration openline or receiving TANF, as ended.
well as some higherincome/skill individuals with
other barriers.

654

Integrated Basic
Education and Skills
Training (I-BEST)
(three Washington
State community
colleges)

Statewide community college program
providing credit-bearing coursework in
varied occupations concurrent with basic
skills or English as a Second Language
instruction, as well as enhanced guidance
and other supports. Courses co-taught by
vocational skills and basic skills
instructors.

Adults not meeting specified
skill levels on placement
tests for entry to
occupational programs of
interest.

Steps II-IV,
duration varies.
(State model
stresses
completion of a
year of full-time
coursework.)

632

Pathways to
Healthcarec
(Pima Community
College, Tucson)

Navigation and supports (financial,
academic, social) in 16 different
healthcare occupations within five general
pathways. Low-skilled individuals start in
college readiness program.

Low-income adults in Pima Steps II-IV,
County with income below duration open70% of the federal poverty ended.
level.

1,220

Patient Care Pathway
Program (PCPP)
(Madison College,
Wisconsin)

Two college bridge programs (Patient
Care Academy/PCA)—one laddering to
one-year healthcare credentials (PCA1),
and the other to two-year credentials
(PCA2).

Individuals testing below
Steps II-IV,
program entry requirements each program
on ACT’s Compass.
(PCA1 or PCA2) is
one semester each

Valley Initiative for
Development and
Advancement (VIDA)
(VIDA, South Texas)

Intensive individual and group advising
Low-income adults with high
and supports for full-time college
school credentials, who are
enrollment to complete one- and two-year college-ready or close to it.
credentials. Students who are not collegeready enroll in College Prep Academy
first.

Workforce Training
Academy Connect
(Des Moines Area
Community College)

Basic skills and multi-occupational
trainings leading to a certificate.

Year Up
One-year, full-time program providing
(Year Up, eight urban customized skills training and corporate
internships.
areas)

Target Population

Steps III-IV, (small
fraction starts at
II),
duration openended.

500

959

Low-income and low-skill
Steps I-II,
adults (typically below 9th- duration opengrade level), with or without ended
high school credentials.

943

Economically disadvantaged Steps III-IV,
youth ages 18-24 with high duration is one
school credentials, screened year.
for motivation and moderate
level of risk factors.

2,544

SOURCE: PACE Evaluation Design Report (Abt Associates 2014).
a
Career ladder levels, as depicted in Exhibit 1.1 in the PACE Evaluation Design Report (Abt Associates 2014),
distinguish five major levels of training and employment: Step I, basic bridge programs to further training; II, sectoral
bridge programs leading to semi-skilled employment; III, short-term certificate programs leading to entry-level skilled
employment; IV, one- or two-year certificate to associate’s degree education leading to middle-skilled employment;
and V, bachelor’s and above-level education leading to high-skilled employment.

Abt Associates

Introduction and Study Design ▌pg. 7

Analysis Plan for the PACE Intermediate Follow-up Study
b

Treatment and control groups combined. At all sites, except Year Up, the treatment/control assignment ratio was
1:1; in Year Up, the ratio was 2:1.
c
Dual PACE-HPOG program.
d
Part of Carreras en Salud’s PACE program is a sub-grantee to an HPOG grantee. Unlike the three dual programs,
Carreras en Salud was not solely HPOG funded.

1.2.2

Random Assignment and Study Periods

In each site, applicants who met program eligibility requirements were randomly assigned to
one of two groups: a treatment group allowed to access program services, or a control group
that was excluded from the program but could access other services in the community. 11
Random assignment ensures that the average characteristics of the two groups have no
systematic (i.e., non-random) differences at baseline. This design makes it possible to estimate
impacts of the programs in PACE without bias by comparing average outcomes for treatment
versus control group members.
Though all PACE programs shared a common approach for conducting random assignment,
each tailored its random assignment procedures to account for local practices for recruitment,
eligibility determination, and enrollment. Random assignment also took place over different time
periods and different lengths of time in the individual sites, reflecting both the time required to
implement random assignment procedures and the time required to try to reach the target
sample sizes. Overall, random assignment started in November 2011 and ended in December
2014. The average study intake period was 31 months, ranging from 17 months in Bridge to
Employment in the Healthcare Industry to 35 months in Carreras en Salud and I-BEST.
The study design calls for estimating impacts at three different time points using administrative
and survey data: 18 months (short-term), three years (intermediate-term), and six years (longterm) after random assignment for each study participant.
The short-term reports contain results from both the implementation and impact studies. Their
implementation chapters describe the design and implementation of each intervention and
provide information on the program’s services that treatment group members used. All the
short-term reports will be available on OPRE’s website by late 2018. The three-year reports will
focus on the impact results and will be available starting in 2019. They also will summarize
results from the implementation study, as will the six-year reports, to provide context for the
intermediate and longer-term findings. There will also be cost-benefit analysis reports for
selected sites at three and six years following random assignment. 12

11

The period after random assignment during which the control group remains ineligible for treatment
group services, often called the “embargo period,” ranged from two to three years.

12

The Cost-Benefit Analysis Plan for the three-year follow-up can be found at
https://www.acf.hhs.gov/sites/default/files/opre/cpio_cost_benefit_analysis_plan_08_09_2017_508_c
ompliant.pdf.
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1.3

Summary of Short-Term Findings

As mentioned earlier, the first round of reports on the PACE programs have been published. For
each program, the reports had a single hypothesis that, prior to the start of analysis, was
specified as the most important early indicator of success for the program. 13 These hypotheses
arose naturally out of the logic model for each program.
The early findings (18 months after randomization) were generally positive, making impacts at
three years plausible. Exhibit 1.3 presents the findings.
•

For seven of the nine programs, the team found that the program had a positive impact on
its pre-specified measure of early success.

•

In the other two programs, the team found some evidence of impacts on other important
short-term outcomes. 14 More specifically,

•

Health Careers for All did not demonstrate a significant positive impact on receipt of an
occupational credential from any source (its confirmatory outcome), but the program did
boost receipt of credential awards from postsecondary education institutions other than
colleges and self-perceived career progress (secondary outcomes for this program).

•

PCPP did not demonstrate a significant positive impact on total college credits earned (its
confirmatory outcome), but it did increase enrollment in credit-bearing college classes and
self-perceived career progress (secondary outcomes).

Note that—except for Year Up, which had earnings as its confirmatory hypothesis—all the
confirmatory hypotheses focused on educational progress. As discussed in the previous
section, the emphasis at three years for all PACE programs will shift to include earnings impacts
theorized to arise from educational progress.

13

These single hypotheses are referred to throughout this report as “confirmatory” outcomes as is
explained in Section 3.1. Preliminary specifications for these hypotheses were published in a formal
impact analysis plan, covering all nine programs (Abt Associates 2015). See
https://www.acf.hhs.gov/opre/resource/pathways-for-advancing-careers-and-education-supplementevaluation-design-impact-analysis-plan. Some adjustments were made prior to registering the
hypotheses with the Open Science Framework. See Appendix B for a list of links to these
registrations.

14

“Secondary” hypotheses involve a set of additional indicators consistent with expected effects within
the period covered by the study report, but judged to be not as important as measures of the success
of the program as is the confirmatory hypothesis. See Section 3.1 for additional discussion.
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Exhibit 1.3:

Findings Regarding Confirmatory Hypotheses for the Nine PACE Programs 18
Months after Randomization

Program (Provider)
Bridge to Employment in the
Healthcare Industry
(San Diego Workforce Partnership)
Carreras en Salud / Careers in
Health
(Instituto del Progreso Latino,
Chicago)
Health Careers for All
(Workforce Development Council of
Seattle-King County)
Integrated Basic Education and
Skills Training (I-BEST)
(three Washington State community
colleges)
Pathways to Healthcare
(Pima Community College, Tucson)
Patient Care Pathway Program
(PCPP)
(Madison College, Wisconsin)
Valley Initiative for Development
and Advancement (VIDA)
(VIDA, South Texas)
Workforce Training Academy
Connect
(Des Moines Area Community
College)
Year Up
(Year Up, eight urban areas)

Confirmatory Hypothesis
Treatment
Control
“The program will increase the…” Group Mean Group Mean

Impact Estimate

…percentage of students who
received an occupational credential
from any sources within 18 months.

68.4%

34.2%

+29.4 percentage
points***

…total number of hours of
occupational training received within
18 months.

209.5 hours

163.7 hours

+45.8 hours**

…percentage of students who
received an occupational credential
from any source within 18 months.

48.7%

45.0%

+3.7 percentage
points

…total number of academic and
workforce credits earned at colleges
within 24 months.

24.2 credits

11.2 credits

+13.1 credits***

…total number of hours of collegebased occupational training received
within 18 months.
…total number of regular college
credits earned within 18 months.

190.1 hours

127.0 hours

+63.1 hours***

11.9 credits

11.1 credits

+0.8 credits

…total number of academic and
technical credits earned at colleges
within 24 months.

33.1 credits

27.5 credits

+5.6 credits***

…percentage of students who
received an occupational credential
from any source within 18 months.

18.7%

14.4%

+4.3 percentage
points*

$5,323/qtr.

$3,467/qtr.

$1,856/qtr.***

…average quarterly earnings for the
6th and 7th quarters following random
assignment.

SOURCE: Reports on short-term (18-month) impacts; www.acf.hhs.gov/opre/research/project/pathways-foradvancing-careers-and-education and www.career-pathways.org
NOTE: Statistical significance levels, based on one-tailed t-tests of differences between research groups, are
summarized as follows: ***statistically significant at the 1 percent level; ** at the 5 percent level; * at the 10 percent
level.
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1.4

Outline of This Analysis Plan

This Analysis Plan provides key technical details on measures and analyses for the three-year
reports of the nine PACE programs. The rest of this report consists of four chapters.
•

Chapter 2 describes the study’s data sources.

•

Chapter 3 describes our approach to hypothesis testing, lists critical outcomes to be
analyzed, and discusses how each data source will be used to measure the critical
outcomes.

•

Chapter 4 explains our planned methods for estimating program impacts, including
regression adjustment, nonresponse adjustment, and imputation of missing data.

•

Chapter 5 presents a brief report outline.
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2. Data Sources
This chapter briefly describes the data sources we plan to use in the three-year reports. It starts
with a discussion of the survey data collected and then discusses national and local
administrative data sources.

2.1

Baseline Surveys

All study participants completed a Basic Information Form (BIF) just prior to random
assignment. This form captured demographic information, family characteristics, educational
history, and work and earnings information. PACE also had all participants complete a SelfAdministered Questionnaire (SAQ) 15 to collect data on certain psycho-social skills 16 such as
training commitment and academic confidence.
The baseline data have multiple purposes in the three-year analysis. They will be used in
describing the population served by the program, defining subgroups in moderation analyses,
testing for balance between treatments and controls in baseline characteristics, as potential
inputs for nonresponse weights, and as covariates in deriving regression-adjusted impact
estimates. The baseline covariates used in the 18-month analysis (shown in Appendix A) will be
the starting point for selecting covariates for the three-year report, as discussed in Chapter 3.

2.2

Short-Term (18-Month) Survey

Abt’s survey staff targeted the full sample in each site for the first round of follow-up interviews,
starting in the 15th month after their random assignment. The response rate was 77.2 percent,
and the median response occurred at 18 months. The survey included questions on educational
experiences and progress; service receipt (e.g., academic counseling, job search assistance,
and financial aid); sources of income; psycho-social skills; employment and earnings; and
occupation.

15

Much of the BIF information was needed by the programs as part of their application process, so the
BIF was administered by local staff either on paper and entered electronically or entered directly on
the computer by the applicant. The SAQ personal information (about criminal records, psycho-social
skills, social support, career orientation and knowledge, and personal and family challenges) was not
normally collected in the programs’ application process. Because we wanted respondents to answer
honestly, without being concerned it would affect the success of their application, we had program
staff ask applicants to complete the questions on paper and seal their questionnaire in an envelope
for delivery to Abt Associates.

16

The specific psycho-social skills measured in the SAQ included Career Knowledge, collected with a
modified version of the Career Decision Self-Efficacy Short form (Betz and Taylor 2001) and the
Academic Discipline, Training Commitment, Academic Confidence, and Emotional Stability indices
from ACT’s Student Readiness Index (SRI; Le et al. 2005). The SRI has been validated by Peterson,
Casillas, and Robbins (2006). Fein (2016) also validated the relevance of these scales to college
access and persistence.
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Our primary planned use of 18-month survey data for the three-year report is to help impute
values for any missing data on job and education spells from other data sources, as discussed
in Section 4.3. We might also use the 18-month survey data to study mediation of program
effects via impacts on short-term outcomes, as discussed in Section 3.6.

2.3

Intermediate-Term (Three-Year) Survey

The second follow-up survey was administered approximately 36 months after randomization.
Across sites, the interviewing period ran from February 2015 to May 2018. Based on a
preliminary dataset from spring 2017, actual follow-up intervals ranged from 35 to 45 months
after random assignment, with the median completion occurring in the 38th follow-up month. 17
The three-year survey measures impacts at an intermediate point in the study’s overall
timeframe. As summarized in Exhibit 2.1, the survey captures information on education and
employment history; credentials earned; wages and hours worked, fringe benefits and other
indicators of job quality; school loans and other educational assistance; a limited number of
psycho-social skills; children’s’ experiences with school; and overall indicators of financial wellbeing. 18 We collected these measures to serve as outcomes, but for some of the domains, we
also have administrative data that we could use to measure outcomes. In Section 3.4, we
discuss our plans for deciding between competing data sources for outcomes.
Exhibit 2.1:

Domains for PACE Three-Year Survey Instrument

Domain
(Instrument Section)
Education and
Employment History
(Sections C, E)

Items Measured
Dates of every school and job spell since
randomization. Reasons for no school/job during
gaps. Careful probing for simultaneous study and
work, as well as multiple job holding.

Planned Uses

• Allow accurate classification of school by

level (four-year, two-year, less than twoyear) and institution type (public, private notfor-profit, private for-profit) by getting school
names for matching to the Integrated
Postsecondary Education Data System.

• Maximize reporting of short-term job and
education spells.

• Get accurate measurement of total months
of education.

17

More than 75 percent of the respondents completed the survey 39 months or less after random
assignment. Additional months of follow-up potentially increases recall error. So long as the follow-up
periods are comparable between the treatment and control groups, this variation in lags between
randomization and interview will not bias results. When we have the complete survey sample, we will
test for differential lags.

18

Appendix C provides more detail on the three-year survey instrument. The full instrument is available
at www.career-pathways.org.
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Domain
(Instrument Section)
School Experiences
(Section D)

Items Measured

Planned Uses

For each school spell:

• Measure total hours of education.
• Credits
• Measure credits and program completion as
signs of progress toward credentialing.
• Full/part-time student status
• Whether any within-spell breaks in attendance
other than official school breaks

• Number of such breaks and length of longest
Job Experiences
(Section F)

such break
For each job spell:

•
•
•
•

Starting hourly wage
Starting typical hours per week
Current/final hourly wage

• Identify raises within jobs and across jobs
as measures of career progress.

• Allow for study of effect of work during
school on school progress.

Current/final typical hours per week

Terms of Employment
and Conditions at
Current/Last Job
(Section G)

Occupation, scheduling, benefits, alignment with
education, support from co-workers and
supervisors, formal on-the-job training, perceived
opportunities for advancement.

• Exploratory outcomes related to job quality.

Credential Attainment
and Education/Career
Goals
(Section I)

Credentials:

• Credential attainment is a confirmatory

• Academic credentials
• School-issued vocational credentials
• Licenses and certifications from other

authorities
Education aspirations; self-assessed career
progress

outcome for several PACE programs.

• Self-assessed career progress seems

particularly valuable for programs with
multiple entry points and education goals.

Services and Assistance
(Section J)

Funding mechanism for education (only for the
three dual PACE/HPOG programs).
Support for education from community
organizations (VIDA, Bridge to Employment, and
Carreras en Salud programs).

• Descriptive analyses.

Psycho-Social Skills
(Section K)

Grit, academic self-confidence (only for the three
dual PACE/HPOG programs), core self-evaluation,
access to career network, social support,
confidence in career knowledge, life challenges,
and English fluency.

• Secondary and exploratory outcomes of

Household Composition
(Section L)

Living arrangements, counts of adults and
children, family formation, and child bearing.

• Household composition needed for

psycho-social indicators and support
network.

measurement of poverty status.

• Exploratory outcomes related to childbearing in two-adult households.

Income and Material
Well-being
(Section M)

Abt Associates

Personal and household participation in
government means-tested and Unemployment
Insurance programs; personal and household
income; Earned Income Tax Credit participation;
personal and parental school debt; other
unsecured debt; financial hardship; health
insurance; and satisfaction with housing.

• Secondary and exploratory outcomes

related to financial well-being and economic
self-sufficiency.
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Domain
(Instrument Section)
Child Outcomes
(Sections N, O, P, Q)

Items Measured
Grade-range-specific questions about child
educational progress, child leisure activities, and
parenting practices.

Planned Uses

• Exploratory outcomes related to child
outcomes.

Although the content of the 18-month and three-year surveys overlaps considerably, the latter
incorporates improved measures in several key domains. A new education and employment
module collects an integrated history of all education and employment from the point of
randomization through the survey interview. This module is adapted from a German survey of
youth experiences. 19 In addition to providing detailed data for measuring education and
employment outcomes, the integrated module enables study of the various patterns of
education, training, and employment to support our exploratory analysis of career trajectories. A
particular strength of the new module is the ability to identify intervals when the respondent was
both studying and working.
The three-year survey also has a module on child outcomes, which was not included in the 18month survey. The new child module asks parents questions about children of all ages, but
some of the questions are asked only within limited school grade ranges: preschool, primary
school (grades K-5), and secondary school (grades 6-12). A child’s grade range is determined
as of the time of the interview with the parent. To keep the duration of the interview reasonable,
parent respondents are asked only about one “focal” child per household. This focal child was
randomly selected prior to survey administration, based on household rosters and child custody
status collected at baseline or 18-month follow-up, so children recently added to the household
(adopted, foster, or custody switched) were not included. In Section 3.8, we discuss our plans to
use the child module data.

2.4

National Directory of New Hires

One of the key sources of information for three-year outcomes will be data from the National
Directory of New Hires (NDNH). These data provide information on study participants’
employment and earnings. The NDNH is maintained by the federal Office of Child Support
Enforcement (OCSE) and includes quarterly earnings measured by state Unemployment
Insurance (UI) systems and earnings of federal civilian and military employees provided by
various federal agencies. 20

19

The study was conducted by the Bundesinstitut für Berufsbildung (Federal Institute for Vocational
Education and Training); the study name (The BIBB-Übergangsstudie 2006) translates as The BIBB
2006 Transitions Study, https://www.bibb.de/de/8904.php.

20

In addition to having access to earnings of federal civilian employees, there are two other strong
advantages of using the NDNH instead of working with state UI agencies. First, the process for
negotiating access is much simpler. Second, we can easily access the earnings of people who may
have moved to a different state after enrolling in the study.
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The authorizing legislation and implementing regulations for the NDNH allow limited access to
de-identified data for research purposes in some federal studies. Subject to the terms of a
memorandum of understanding between OCSE and OPRE, the PACE study team will have
access to these data for study members for up to two years prior to random assignment (which
is 2009 for the earliest enrollment cohorts) through the end of the evaluation period. Once the
planned follow-up period has been completed, the evaluation team will submit a “pass-through”
file to OCSE containing descriptors for all study sample members, including baseline
demographic characteristics, follow-up survey responses, and college record variables. The
pass-through file does not include any variables or information that might facilitate reidentification of the de-identified records, such as open text fields, categorical variables with a
small number of people in a category, or extreme values on continuous variables. To protect
confidentiality, OCSE will remove direct identifiers from both the wage file and the pass-through
file once they are cross-matched and then will replace those identifiers with a non-personally
identifiable key placed on both files. The data will be made available on a secure server, with
access limited to a few authorized study team members. The study team will use the key
created by OCSE to merge the wage file with the pass-through file, without the capacity to
connect to personally identifying information.
The resulting dataset will be a series of quarterly measures for each PACE participant and
her/his associated descriptors, including whether the participant was employed during the
quarter, the number of employers in the quarter, and earnings from each employer in the
quarter. Combining the two data sources offers two improvements: We can better estimate the
effects of the programs on earnings by including richer baseline information in the set of
regression covariates. We can also better estimate the effects of the programs on self-reported
outcomes from the follow-up surveys through use of baseline and post-random assignment
earnings data to improve imputation of missing survey responses.
As discussed by Barnow and Greenberg (2015), UI earnings data offer a number of advantages
over survey data in estimating impacts of labor interventions on earnings. Most notably, the
NDNH data provide greater detail on changes in earnings over time than are feasible to collect
in surveys. 21 Administrative records also are not subject to respondent reporting errors. On the
other hand, the UI data do not cover earnings from jobs not subject to Unemployment
Insurance—including federal employment; self-employment (e.g., work as an independent
contractor); work at small farms, railroads, and selected nonprofit organizations (particularly
churches); and casual or irregular jobs. Hiding of tip income and reporting noncompliance by
household employers (for their domestic workers) add to under-coverage. The NDNH
overcomes one major gap in UI data because it includes earnings from federal employment
(civilian and military). It does not address the other gaps, however. According to the Bureau of
Labor Statistics (BLS), about 10 percent of workers are self-employed. 22 The other coverage
21

Survey respondents would have substantial recall issues in trying to accurately report earnings for
every period (whether for a quarter like UI data or shorter) over an extended time. It would also take
up a considerable portion of the survey, which would shortchange asking about other outcomes.

22

https://www.bls.gov/spotlight/2016/self-employment-in-the-united-states/home.htm
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losses are harder to measure, but BLS estimates that after excluding self-employed people,
about 3 percent of civilian employees are not covered by UI. 23 Given that there are about 1.9
million federal civilian employees (about 1.3 percent of total U.S. civilian employment) who are
covered by the non-UI data in NDNH, this implies that the NDNH is missing about 12 percent of
U.S. civilian workers: the 10 percent who are self-employed and the 1.7 percent or so of other
uncovered civilian employees.
For all PACE programs, we have the option to use either the three-year survey or NDNH to
estimate program effects on earnings. We discuss our plans for deciding between these options
and for sensitivity analyses in Section 3.4.

2.5

National Student Clearinghouse

The National Student Clearinghouse (NSC) is a non-profit organization that collects data on
student enrollment, degree earned, and other credential completion from most institutions of
higher education in the country. Designed to aid the administration of student loan programs,
researchers are also making increasing use of these data to study college access and
persistence. As in most administrative data systems, data are subject to various coverage and
content limitations.
NSC data covers Title IV institutions, which are those where the U.S. Department of Education
allows students to use Pell grants and federal student loans. 24 These data do not cover nonTitle IV institutions. There are no national estimates of the number of non-Title IV schools or the
numbers of students enrolled at them. However, Cellini and Goldin (2012)—in a five-state
study—found that students in non-Title IV institutions comprise about one-quarter of all students
at private, for-profit institutions. Coverage of Title IV institutions that are not colleges is not very
good. The PACE evaluation will primarily use only NSC data on college enrollment.
Even with regard to colleges, there are some coverage issues in the NSC. Exhibit 2.2 shows the
percentage of Title IV colleges providing records to the NSC by year and by type. As shown,
coverage of public, two-year and four-year colleges in the interval 2013 to 2016 was greater
than 95 percent. Coverage was considerably lower among private, for-profit, four-year colleges,
and very low for both for-profit and nonprofit private, two-year colleges. 25 We do not know the
reasons for the lower coverage in the private, two-year sector. Participation in the NSC data
collection is voluntary and imposes some burdens on participating schools.

23

https://www.bls.gov/opub/mlr/2017/article/benchmarking-the-current-employment-statistics-nationalestimates.htm

24

Students are allowed to defer repayment of federal student loans as long as they continue enrollment
at a Title IV school. The NSC was created to help lenders decide when to demand start of loan
repayments. Virtually all public post-secondary institutions are Title IV. Examples of postsecondary
institutions that are not Title IV include barber schools, cosmetology schools, and police academies.

25

Exhibit 2.3 shows NSC coverage rates by type of school. Dundar and Shapiro (2016) calculated
overall coverage rates: they found that overall, 84 percent of Title IV schools are covered by NSC and
that those schools cover 97 percent of students attending Title IV schools.
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Despite not having 100 percent coverage of colleges, the NSC is a valuable data source
because it covers the full study sample (i.e., it is not subject to survey nonresponse) and covers
both the local colleges affiliated with PACE programs and other colleges not affiliated. 26 This
broad geographic coverage is important, because control group members are more likely than
treatment group members to attend an unaffiliated college, and all sample members are more
likely to attend unaffiliated colleges as the time since random assignment grows longer.
Exhibit 2.2:

NSC School-level Coverage of Title IV Colleges, by School Type, 2013–2016
Year
2013
(%)

2014
(%)

2015
(%)

2016
(%)

Public, four-year

99.2

99.4

99.5

99.6

Private, nonprofit, four-year

93.6

95.2

95.8

96.1

Private, for-profit, four-year

74.4

79.9

81.7

81.0

Public, two-year

99.1

99.2

99.4

99.5

Private, nonprofit, two-year

39.5

40.8

40.4

42.1

Private, for-profit, two-year

19.7

28.1

26.7

26.6

School Type

SOURCE: National Student Clearinghouse https://nscresearchcenter.org/wp-content/uploads/NSC_COVERAGE.xlsx
NOTE: These rates are not weighted by student enrollment. The percentage of students covered will generally be
different than the percentage of schools.

The evaluation team obtained informed consent from all study participants to allow us to collect
school records. The team negotiated a contract with NSC to match relevant NSC school records
to the study participants using Social Security numbers and names. NSC then sent the matched
records by encrypted secure methods to the evaluation team, which has used them under strict
security conditions because they include personal identifiers.
Records arrive in a spell format, with starting and ending dates, covering all enrollment history
from 2000 forward. We have worked out procedures to create two recodes from these raw
records. The first is a simple binary indicator of “any enrollment” within a calendar quarter. The
second is a measure of the intensity of study over the quarter, called full-time equivalent (FTE)
enrollment. This measure involves creating monthly scores from the categories of enrollment
provided by NSC—1.0 for full-time enrollment, 0.75 for three-quarter-time enrollment, 0.5 for
half-time enrollment, 0.25 for some but less than half-time enrollment, and 0 for no enrollment—
and then averaging across the months in a quarter.

26

The next section discusses uses of records obtained directly from the affiliated colleges rather than
indirectly through NSC.
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Although NSC does also collect information on credential attainment and credits, we understand
that the information is of low quality, 27 even from colleges. For deferring repayment of school
loans, enrollment status is the key data needed by lenders, thus NSC variables not measuring
enrollment tend to be less reliable.
In the three-year reports, we will use NSC data to help gauge the quality of the three-year
survey and the coverage of other administrative records systems (discussed next in Sections
2.6 and 2.7) and for nonresponse analysis and adjustment (Section 4.2). We might also use
NSC data for college enrollment and persistence outcome measures. Because of the abovementioned coverage issues, however, we will carefully consider for each PACE program
whether NSC data are better than the other potential sources of information about college
access and persistence. We discuss our planned decision-making process in Section 3.4.

2.6

Local College Records for Pathways to Healthcare, PCPP, and VIDA

Of the nine PACE programs, five are strongly focused on college-based training. Of the
remaining four: one is focused on training in “other” skills and internships rather than formal
classroom training; two support formal classroom training with Individual Training Accounts for
wherever the student wants to go; and one is loosely associated with a college, but is actually
more of a non-academic workplace training institution.
For four of the five college-based training programs in the first (short-term) round of reports, we
used administrative data to supplement and/or replace self-reported survey data on educational
progress. For three of these four, we used student records from the colleges affiliated with the
PACE programs. The three programs were Pathways to Healthcare, Patient Care Pathway
Program (PCPP), and Valley Initiative for Development and Advancement (VIDA). Pathways to
Healthcare is hosted by the Pima Community College, and PCPP is hosted by the Madison
College, 28 both of which agreed to share records with us. For VIDA, we obtained records from
the four colleges that are active in VIDA’s service area: the University of Texas–Rio Grande
Valley, 29 South Texas College, Texas State Technical College, and Texas Southmost College.
For these three programs, we are working on extending agreements with the local colleges to
cover additional follow-up years for this second (intermediate-term) round of reporting. We will
consider using local records for education outcomes at the three programs if we can access
local college records, instead of using self-reports from the three-year survey or NSC data. The
27

Dundar and Shapiro (2016) indicate that schools that choose to submit information on type of
credential pursued or earned do so voluntarily and with minimal processing by NSC staff. About 90
percent of students attend schools that do submit information on credential types, but there is no
systematic classification scheme for credentials that are not degrees. Schools merely submit names
of certificates and diplomas awarded. Dundar and Shapiro also specifically note that information on
earned credits is weak. In addition, Dynarski, Hemelt, and Hyman (2015) report that only about 80
percent of degrees from Michigan colleges were reported to NSC in the 2008-2010 period.

28

Formerly known as the Madison Area Technical College.

29

This college was formed by the merger of University of Texas–Brownsville and the University of
Texas–Pan American in 2015. The research team was able to acquire records from the predecessors
through the new entity.
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decisions on which data source to use for education outcomes will rely on measures of quality
and coverage of each potential source. We discuss our decision-making process in Section 3.4.
Data for the fourth college-based program, I-BEST, were obtained from Washington State as
discussed in the next section. 30 We do not have local college or administrative data for the
remaining five programs and will rely on NSC and survey data for educational measures.

2.7

SBCTC Records for I-BEST

In Washington State, the State Board for Community and Technical Colleges (SBCTC)
warehouses student data from the three host colleges for the I-BEST program, as well as from
all other public two-year colleges in the state. The record system does not cover four-year
colleges; neither does it cover training institutions that do not offer any degrees. It also does not
cover out-of-state enrollment by Washington State residents. Using NSC data, we found that
97.3 percent of I-BEST treatment group members who attended any NSC college after
randomization attended only colleges covered by the SBCTC. Among control group members,
the corresponding figure was 91.0 percent.
We will consider using SBCTC records for education outcomes at I-BEST in the three-year
report, instead of self-reports from the three-year survey or NSC data. The decision will rely on
measures of quality and coverage of each potential source as we discuss in Section 3.4.

30

For Bridge to Employment in the Healthcare Industry, Carreras en Salud, Health Careers for All,
Workforce Training Academy Connect, and Year Up, the variety and numbers of schools attended by
study participants made the collection of administrative records impractical.
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3. Hypotheses
A key purpose of this Analysis Plan is to identify the hypotheses about program impacts that will
guide upcoming analyses. The PACE Evaluation Design Report (Abt Associates 2014)
establishes three broad categories of hypotheses—confirmatory, secondary, and exploratory.
Section 3.1 below describes the distinctions among these categories; Section 3.2 names
confirmatory outcomes for all three rounds of reports; Section 3.3 sketches possible secondary
and exploratory outcomes for the three-year reports; Section 3.4 discusses measurement
strategies across data sources for the three-year reports; Section 3.5 identifies possible
subgroup analyses; Section 3.6 outlines possible mediation analyses, such as the indirect
effects of programs on earnings through education progress; and Section 3.7 discusses how the
three-year follow-up survey can be used to study the flows between work and training. Finally,
Section 3.8 offers some ideas for analysis of child outcomes.

3.1

Broad Hypothesis Categories

The overall theory of change for career pathways programs in PACE identifies program inputs
and outcomes in multiple domains. Given the number of hypotheses about ways PACE
programs could affect participants’ lives, it is critical to structure the analysis to avoid overinterpreting false positives that could arise in testing for impacts of the programs absent a plan
to address a multiplicity of tests.31
Approaches to this “multiple comparison problem” typically distinguish two categories of
analyses (Schochet 2008). The first category encompasses tests of confirmatory
hypotheses—analyses of the most critical and consequential outcomes programs seek to
affect. These are the results most likely to influence decisions about whether to continue,
expand, or modify the studied program. Thus, significance levels should be adjusted to account
for multiple comparisons so as to avoid misleadingly concluding that a program had one or more
favorable impacts and potentially using societal resources to perpetuate ineffective programs.
When sample sizes are modest—as in PACE—such adjustments can take a substantial toll on
statistical power, making it harder to detect as statistically significant any true impacts that do
occur. Accordingly, evaluators typically specify a very small number of confirmatory hypotheses
so that adjustment for multiplicity is not needed. For PACE, ACF adopted the What Works
Clearinghouse standard that endorses multiple confirmatory tests without adjustment provided

31

For example, if a program is totally ineffective but 100 tests are run on various outcomes and
subgroups, it is expected that 100p (i.e., 100 times p) of these tests will falsely indicate evidence of a
program effect, where p is the significance level used in the testing. If the outcomes are independent
of one another, the actual number of false positive findings will be close to 100p; if the outcomes are
strongly correlated with one another, it is possible in the extreme case for all of the statistically
significant results to be false positives or for there to be no significant results, and hence no false
positives.
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that there is only one confirmatory hypothesis per outcome domain. 32 As discussed in the next
section, for the three-year reports, there is one confirmatory outcome in the earnings domain for
every program, and five of the programs also have one confirmatory outcome in the education
domain.
We also distinguish between two types of non-confirmatory analyses: (1) tests of a limited
number of secondary hypotheses that are connected to key assumptions in program logic
models and have an expected direction of effects; and (2) tests of a larger number of
exploratory hypotheses.
We have and will continue to formally register confirmatory and secondary hypotheses on the
Open Science Framework 33 website prior to running and inspecting results for tests of these
hypotheses. 34 As in the first round of reports, we do not plan to register exploratory hypotheses.
As in the 18-month reports, we plan to use one-sided tests for confirmatory and secondary
hypotheses and to put the greatest emphasis on confirmatory tests in high-level summaries of
results. We will continue to apply two-sided tests to exploratory hypotheses where the expected
direction of effects is uncertain or where comparisons are non-experimental; for example, in the
mediation analyses we discuss below in Section 3.5. As described in Section 3.3, compared
with the short-term reports at 18 months, the three-year reports will examine a greater number
of exploratory hypotheses pertaining to detailed education and employment outcomes. Where
these hypotheses have a clear expected direction of impact, we will use one-sided tests. We will
continue to group confirmatory, secondary, and exploratory results in related domains in the
same report chapters for comprehensive discussions of the domain, but we will not include
exploratory results in the same table with tests of confirmatory or secondary hypotheses.

3.2

Confirmatory Hypotheses by Site

Exhibit 3.1 lists the outcomes for the confirmatory hypotheses in each of the nine programs.
Most programs have confirmatory hypotheses in two domains—education and employment—at
three years after random assignment. By contrast, all PACE programs had only one
confirmatory outcome at 18 months after random assignment and for all but one, the outcome

32

WWC was established by the Institution of Education Sciences within the US Department of
Education as a repository for evidence on what works in education based on the results from highquality research. To facilitate a consistent review of the literature across education policies and
reviewers, WWC researchers established standards for judging the quality of literature. For more
information on WWC and its review standards, see https://ies.ed.gov/ncee/wwc/. In particular, for
WWC guidance on the appropriate number of confirmatory hypotheses, see Section B of Appendix G
of Version 3.0 (undated) of the What Works Clearinghouse Procedures and Standards Handbook,
http://ies.ed.gov/ncee/wwc/pdf/reference_resources/wwc_procedures_v3_0_standards_handbook.pdf

33

See Appendix B for links to our registrations for all nine PACE programs.

34

There are plans for the Society for Research on Educational Effectiveness (SREE) to create a similar
registry (https://www.sree.org/pages/registry.php). Once this is up and running, we will also register
the hypotheses there.
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was in the education domain. 35 The difference between the confirmatory hypotheses at the two
different time periods after random assignment reflects that the hypotheses of greatest interest
change over time, following the theory of change for each program. Below we discuss the
rationale for hypotheses in each domain for the three-year analysis.

35

Year Up is the exception: its18-month confirmatory outcome was in the employment domain. Among
the nine PACE programs, only the theory of change for Year Up suggested that there would be
impacts on earnings by 18 months after random assignment, so there was no confirmatory outcome
in the employment domain for the other eight programs at that point in time.
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Exhibit 3.1:

Confirmatory Outcomes in PACE, by Program, Domain, and Reporting Year
Employment Domain

Program (Provider)

18-Month Report

Education Domain

Three-Year Report

18-Month Report

Three-Year Report

Bridge to Employment
in the Healthcare
Industry
(San Diego Workforce
Partnership)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Receipt of an
occupational
credential from any
source

(none)

Carreras en Salud
(Instituto del Progreso
Latino, Chicago)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Total number of
hours of occupational
training

Receipt of college
credential requiring at
least one year of
school

Health Careers for All
(Workforce Development
Council of Seattle-King
County)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Receipt of an
occupational
credential from any
source

(none)

Integrated Basic
Education and Skills
Training (I-BEST)
(three Washington State
community colleges)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Total number of
academic and
workforce credits
earned at colleges

Receipt of college
credential requiring at
least one year of
school

Pathways to Healthcare
(Pima Community
College, Tucson)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Total number of
regular college
credits earned

Receipt of college
credential requiring at
least one year of
school

Patient Care Pathway
Program (PCCP)
(Madison College,
Wisconsin)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Total number of
hours of collegebased occupational
training

Receipt of college
credential requiring at
least one year of
school

Valley Initiative for
Development and
Advancement (VIDA)
(VIDA, South Texas)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Total number of
academic and
technical credits
earned at colleges

Receipt of college
credential requiring at
least one year of
school

Workforce Training
Academy Connect
(Des Moines Area
Community College)

(none)

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

Receipt of an
occupational
credential from any
source

(none)

Year Up
(Year Up, eight urban
areas)

Average quarterly
earnings for the 6th
and 7th quarters
following
randomization

Average quarterly
earnings for the 12th
and 13th quarters
following
randomization

(none)

(none)
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3.2.1

Employment Domain

All nine of the PACE logic models project earnings effects by the end of the third year following
program entry. Thus, the three-year confirmatory hypotheses posit increases in average
earnings for all programs. Specifically, we hypothesize positive impacts on earnings averaged
over the 12th and 13th quarters following the quarter of randomization into the study. This is a
slight shift from our earlier plan (Abt Associates 2015), which specified earnings in the 12th
quarter. Averaging two quarters improves power slightly and aligns better with three-year survey
interviews (mostly completed in the 12th and 13th quarters after randomization).
An increase in earnings rather than an increase in employment was chosen as the confirmatory
hypothesis because it is more consistent with the theory of change in career pathways
programs. The objective of career pathways programs is to provide people training to advance
to better paid and more satisfying work. Some people may quit low-paying jobs to get such
training and career advancement. So, a simple increase in employment would be too low a bar
to count a program as successful. Earnings also captures the net effect of changes in
employment, hours worked, and hourly wages to provide a strong summary measure of how the
program affects the future quality of life of participants. Increases in employment and hourly
wages are still important measures of the impact of the programs and are secondary
hypotheses while changes in hours worked is an exploratory hypothesis.
3.2.2

Education Domain

In the column for the three-year reports, Exhibit 3.1 identifies confirmatory tests in the education
domain for five of the nine PACE programs. However, in a shift from our earlier plan (Abt
Associates 2015), we are no longer making confirmatory education hypotheses for the other
four programs, based on an improved understanding of their logic models. We have made this
decision prior to inspecting any three-year results.
•

For three of the four programs (Bridge to Employment in the Healthcare Industry, Health
Careers for All, and Workforce Training Academy Connect), the original three-year
outcomes registered in the Open Science Framework included the education outcome
“attainment of any credential requiring a year or more of study.” However, the three
programs focused nearly exclusively on very short-term training, and none of them clearly
aspired to promote persistence in education to achieve longer-term credentials. The 18month reports already evaluated their success or failure in helping their participants receive
short-term credentials. Thus, though increased training was an appropriate confirmatory
impact hypothesis in the short term, further educational progress is not an appropriate
confirmatory standard for success at three years. Accordingly, we are dropping education
from our registered confirmatory hypotheses for these sites at the three-year follow-up
point. 36 Increased earnings will be the sole confirmatory hypothesis.

36

We are maintaining tests of educational progress as secondary and exploratory outcomes, as we
discuss in the next section.
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•

The fourth program—Year Up—is a one-year program with a central goal of connecting
participants with career-track employment, rather than postsecondary education. As in the
18-month reports, therefore, the only confirmatory outcome for Year Up at three years will
be in the employment domain.

For the other five PACE programs, three-year confirmatory educational hypotheses predict
expected effects on credentials. In general, they posit that treatment group members continue
their education progress past what was observed in the 18-month analyses, and go on to earn
credentials at higher rates than their control group counterparts. Below we discuss the choice of
outcome measure for the confirmatory hypothesis from the education domain for those five
programs. We discuss I-BEST first, because our logic for that choice is relevant to why we are
changing the confirmatory outcome for Carreras en Salud. Finally, we discuss the remaining
three sites together given the similarity in rationales for their confirmatory education measure.
•

I-BEST. Although many participating students started at low levels of college readiness and
in short-term training, Washington’s I-BEST framework requires I-BEST programs to
connect with follow-on programs leading to higher-level credentials. Thus, though the IBEST program tested in PACE emphasized the attainment of short-term credentials, our
three-year confirmatory outcome for the program is attainment of a college-issued credential
requiring a year or more of study. This outcome reflects the broader I-BEST program’s goal
of promoting additional progress in career pathways.

•

Carreras en Salud. We initially registered attainment of any college-issued credential with
the Open Science Framework as the confirmatory outcome at three years. More careful
reflection on the program’s logic model led us to realize that, like I-BEST, the Carreras en
Salud design encourages participants to advance to higher rungs on the career ladder.
Furthermore, the program recruited a better prepared cohort of students than initially
expected, for whom achieving credentials requiring a year or more of school seems
reasonable. For these reasons, we are revising its confirmatory outcome to be attainment of
a college-issued credential requiring a year or more of study.

•

Pathways to Healthcare, PCPP, and VIDA. These three programs explicitly embrace
career ladders leading to completion of substantial college credentials, including one-year
certificates and higher. Program logic models vary somewhat in the goals of the initial
training provided. For example, a number of occupational training programs targeted in
Pathways to Healthcare were shorter than one year. All three of the programs nonetheless
are clearly set in a policy framework supportive of longer-term advancement in college. We
considered making degree attainment (associate’s or higher) the confirmatory educational
outcome at three years for these three programs, inasmuch as three years should be ample
time for a well-prepared full-time student to earn an associate’s degree. We decided,
though, that because none of the three programs made degree attainment a central goal, it
would not be an appropriate standard for success of the program. We therefore decided that
the confirmatory outcome at three years for these three programs would be earning a
college-issued credential typically requiring one year or more of school.
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3.3

Secondary and Exploratory Hypotheses

Exhibit 3.2 (at the end of this section) identifies the range of likely secondary and exploratory
hypotheses for the three-year analysis. As in the 18-month analysis, we will refine and register
secondary hypotheses with the Open Science Framework prior to examining impact
estimates. 37 In addition to site-specific logic models, variability in available data also will dictate
some differences across programs in the outcomes included and how they are specified.
The exhibit classifies three-year secondary and exploratory hypotheses according to pertinent
domains in the career pathways theory of change framework (Fein 2012). The top three panels
identify hypotheses for the PACE “main outcomes” (see Exhibit 1.1). Domains for these main
outcomes are career-track employment, postsecondary educational attainment, and several
categories of other life outcomes that might improve as a consequence of gains in education
and employment. Some of these other life benefits, should they occur, are expected to follow
positive education and employment impacts fairly quickly (e.g., increased earnings improved
family economic status), whereas impacts on more distal outcomes will emerge more slowly
(e.g., adult and child well-being), if at all.
Many of the secondary and exploratory hypotheses shown for main outcomes in the exhibit
involve outcomes closely related to outcomes for confirmatory hypotheses and thus clear
expectations for the direction of impacts that a PACE program would have. For such outcomes,
the purpose of distinguishing some as secondary rather than all as exploratory is mainly to
focus attention on a more parsimonious set of hypotheses central to program logic models—and
thereby reduce the likelihood of false positives within the secondary set. This means that there
is—for the same constructs—an additional layer of important exploratory hypotheses that also
have clear direction. As noted in Section 3.1, we plan to apply one-sided tests to these
exploratory hypotheses.
We have two strategies for defining training-aligned employment, one of which is used for
exploratory analyses and one of which is used for secondary analyses. For all sites, we have
the detailed federal coding 38 of the occupation of the person’s current or most recent
employment which we can align with the goals of the local program. For the HPOG programs
we also have self-assessment of whether their job is in the healthcare field. Analyses of the first
round of surveys indicates that respondents frequently report non-health care jobs in the health
care industry (such as receptionists in a medical office) as being in the healthcare field. Given
the strong focus of the HPOG grants program on serving the needs of the healthcare industry
as well as helping low-skill workers obtain good jobs, the self-assessed measures are

37

See Appendix B for links to these registrations for the 18-month analyses.

38

In the survey, we ask open-ended questions about the respondent’s occupation, job title, and typical
duties as is done in the American Community Survey (ACS). Staff at the Census Bureau read these
open-ended responses and pick the relevant occupation from a list of 640 occupations recognized by
the Bureau of Labor Statistics, the Census Bureau, and the Office of Management and Budget. The
coders at the Census Bureau who coded the occupations of PACE study participants are part of the
same staff who work on the ACS.

Abt Associates

Hypotheses ▌pg. 27

Analysis Plan for the PACE Intermediate Follow-up Study
secondary outcomes for the three HPOG programs in PACE. Alignment of coded occupation
with training is an exploratory outcome for all nine programs.
The bottom panel of Exhibit 3.2 identifies hypotheses for a limited number of intermediate
outcomes in the PACE theory of change. In the 18-month analyses, we conceptualized such
outcomes largely as “levers” that programs targeted to boost postsecondary attainment and
career progress. Over a longer period, most of these outcomes remain important because of
their continuing influence on main outcomes and the likelihood of positive feedback impacts in
these domains from effects on main outcomes. As an example of feedback effects, longer-term
career-track employment experience is likely to enhance soft and hard skills and career
knowledge. As another example, improvements in family economic status should help in
managing a variety of life challenges.
The three-year analyses will assess a small set of intermediate hypotheses. The three-year
survey included relatively few measures for the corresponding outcomes—given interest in
outcomes related to confirmatory outcomes and weaknesses in self-report-based measures of
some constructs—particularly those involving psycho-social and other skills. We tentatively plan
to include analyses of two psycho-social measures that have attracted great interest to the
field—grit and core self-evaluation.
Measures of self-reported psycho-social attributes in evaluation are potentially subject to
reference bias. This bias can arise when a program alters participants’ standards for selfassessment, such that self-reports by randomly assigned treatment and control group are noncomparable. We will perform checks for reference bias inspired by tests in other applications
(e.g., Kyllonen and Bertling 2013, Duckworth and Yeager 2015; West et al. 2016). 39

39

For example, one check will be to separately compare the treatment group and control group
correlation between a psycho-social measure of interest (e.g., grit), and an outcome it should predict
(e.g., college persistence) at the individual level. This can be done across a set of other outcomes. If
the correlation structure is similar in the treatment and control groups, this suggests that treatment did
not induce a reference bias in the psycho-social measure.
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Outcome
(C=confirmatory, S=secondary, E=exploratory)

Carreras en
Salud

Confirmatory, Secondary, and Exploratory Outcomes for the Three-Year Analysis
Bridge to
Employment in
the Healthcare
Industry

Exhibit 3.2:
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Career-Track Employment Domain
Earnings
Average quarterly earnings in 12th and 13th quarters following randomization
Average earnings in follow-up years 1, 2, 3, and cumulative years 1-3
Average earnings (by follow-up quarter)
Employment
Employed at survey follow-up
Employed at $X per hour or above (with X set to program-specific targets)
Employed in a job requiring at least mid-level skills
Employed in an occupation targeted by the local PACE program
Employed in the healthcare field
Employed in job with specified benefits and working conditions (e.g., healthcare insurance,
sick leave, good promotion potential, supportive supervisor, flexible work schedule)
Employed (by follow-up quarter)
Hours worked last week
Career Progress
Perceived career progress
Education Domain
Amount of Education and Training at a College
Number of college credits
Number of college credits applicable to two- and four-year degrees
Number of college credits applicable to only “workforce credentials”
Cumulative number of college credits by quarter
FTE (full-time equivalent) months enrolled in college
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Enrolled in a college/any school by quarter
Enrolled in a two/four year college by quarter
Amount of Education and Training at Any School
FTE months enrolled in a college/any school
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FTE months enrolled in a college/any school by quarter
Enrolled full-time in a college/any school by quarter
Took classes in occupation targeted by local PACE program in any school
Took classes to prepare for work in a particular healthcare occupation in any school
Receipt of School-Based (“Seat Time”) Credentials at a College
Received any college credential
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Received healthcare credential from other type of school
Received healthcare credential from any type of school
Received any credential from any type of school
Took classes in occupation targeted by local PACE program and received any credential
Took classes to prepare for work in a particular healthcare occupation and received any
credential
Cumulative receipt of a credential from any type of school by quarter

Outcome
(C=confirmatory, S=secondary, E=exploratory)

Received Exam-Based Credentials
Received 1+/2+/3+ certifications/licenses
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Other Life Outcomes Domain
Financial Status
Health insurance coverage
Receipt of public benefits
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3.4

Outcome Measurement Strategies

Having information from multiple sources about employment and earnings and educational
progress, we have options for how to measure the outcomes discussed in Sections 3.2 and 3.3.
This section has separate subsections on measurement strategies for the two domains.
3.4.1

Employment and Earnings

As discussed in Section 2.4, the NDNH is an excellent source of quarterly employment and
earnings data for workers at covered employers. We plan to use the NDNH to measure the
confirmatory earnings outcome for all programs.
Technical appendices will provide robustness analyses for NDNH-based impact estimates
based on comparisons with survey-based estimates. If the survey and NDNH results are not
consistent, this will be discussed in the main text. We might also estimate impacts on selfemployment—which is not captured in the NDNH data—using the survey, inasmuch as the
survey does probe for self-employment and associated earnings. 40
For the three-year study, a minimum of 13 post-randomization quarters of NDNH earnings data
will be available on the entire PACE sample. Of the 9,291 people randomized as part of the
PACE evaluation across all programs, nearly 98 percent reported names and Social Security
numbers that OCSE deemed to be of sufficient quality for its matching purposes. NDNH
earnings analyses in all the reports will be based on the approximately 98 percent of the sample
the agency deemed suitable. This sample’s earnings in each quarter are based on earnings
records found for each sample member in matching. As usual in the use of such data, we define
sample members as not working when there is no match to wage records in a given quarter,
and set their earnings amounts to $0.
Other outcomes in this domain such as employment at a certain wage level or employment in
an occupation requiring a certain skill level will be measured with the three-year survey.
3.4.2

Educational Progress

This study has three sources for education data: the survey, local or state college records, and
the NSC. The survey and NSC data are available for all nine programs, whereas local or state
college records are available for at most four programs. This section discusses how we will
decide which data source to use for college outcomes. For outcomes at other Institutions of
Higher Education (IHEs), we will use only survey data.
Each source has strengths and weaknesses for measuring college outcomes, as we summarize
in Exhibit 3.3. After the exhibit, we describe our decision process for choosing among them
when more than one source could be used to measure an outcome. For outcomes that span
experiences at both colleges and other IHEs, we will use the selected data source for college

40

Work as an independent contractor is a form of self-employment according to Unemployment
Insurance tax law, but it is difficult to know how survey respondents are likely to report it. This is one
of several reasons for any discrepancies between NDNH and survey measurements.
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information and combine that with survey data to create the required composite outcomes.
Analysis with composite outcomes, as with other survey-related outcomes, can be conducted
only with the survey respondent sample.
Exhibit 3.3:

Strengths and Weakness of Information Sources about Education Progress at
Colleges

Source
Three-year survey for
all PACE programs

Strengths

•
•
•
•
•

Information on credits
Information about breaks in attendance
Information on multiple credentials
Information about work while studying
Information about the sequencing of spells
of school and work

• School names matched to Integrated

Postsecondary Education Data System to
classify them as colleges or other IHEs

Weaknesses

• Response and recall errors
• No data available for survey nonrespondents
(29 percent of the control group and 24
percent of the treatment group)

• About 19 percent of college spells reported
by the NSC are not reported in the survey

• The number of credits earned is missing for

about 12 percent of school spells where the
person reported earning credits

• About 7 percent of the sample refused an

item in the integrated module and were
skipped out of it to prevent a break-off before
the collection of information about family wellbeing

SBCTC records for
I-BEST

• Information on exact courses taken and
credits earned

• Information on exact credentials earned
and dates thereof

• NSC-reported attendance at colleges not

tracked by the SBCTC is substantially higher
in the control groups than in the treatment
groups (through 35 months, the differential is
8 percentage points)

• Course descriptions are not very clear,

making it difficult to separate academic
credits from vocational credits

Host college records
for Pathways to
Healthcare and PCPP

• Information on exact courses taken and
credits earned

• Information on exact credentials earned
and dates thereof

• NSC-reported attendance at other colleges is

substantially higher in the control groups than
in the treatment groups (through 35 months,
the differential is 9 percentage points for
Pathways to Healthcare and 3 percentage
points for PCPP)

• Course descriptions are not very clear,

making it difficult to separate academic
credits from vocational credits

Area college records
for VIDA

• Information on exact courses taken and
credits earned

• Information on exact credentials earned

• Course descriptions are not very clear,

making it difficult to separate academic
credits from vocational credits

and dates thereof

• NSC-reported attendance at other
colleges was minimal in both the
treatment and control groups
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Source
NSC for all PACE
programs

Strengths

• Very accurate information on monthly
enrollment at two-year and four-year
public colleges and four-year private
colleges

Weaknesses

• Questionable quality of data on degrees
earned

• No information on credits, and inconsistent

capture of sub-associate’s degree credentials

• Substantial under-coverage of private forprofit four-year colleges

• Very low coverage of private two-year

colleges (both for-profit and not-for-profit)

Given concerns about survey non response and response errors, our preference is to use
administrative data for college outcomes with multiple information sources. Sample sizes are
larger when not restricted to survey respondents and there is less measurement noise, 41 both of
which increase power to detect program effects. However, the two sources of administrative
data also have limitations regarding coverage of colleges and/or quality of data elements. The
NSC has good information on enrollment and persistence at colleges, but the NSC does not
have good information about the other main college outcomes of interest at three years (e.g.,
college credentials) or about outcomes at non-college education and training institutions. Given
these strong limitations of NSC data, the main decision is, at the four programs where we
expect to have local or state college data, whether to use those data or to use survey data.
Thorough evaluation of data quality and college coverage issues for the survey relative to local
or state colleges requires site-level data for the entire reference period. This could not be
completed as of this writing, but it will be conducted before beginning impact analyses for each
program. Final decisions on these specifics for the three-year reports will be registered with the
Open Science Framework prior to conducting impact analysis. Here we discuss our experience
in making the decision on which data source to use for the 18-month reports; we plan to use the
same process for the three-year reports.
Concerns about using local/state administrative data. Our most serious hesitation about
using the local and state administrative data 42 to measure program impacts on attainment of
college-issued credentials concerns differential rates of attendance by treatment and control
group members at colleges not covered by these administrative systems. Based on NSC data
for the first 18 months after randomization, large majorities of study participants in both the

41

For example, in analyses for the 18-month reports, coefficients of variation on credits earned were
smaller for college records than for the survey data because of fewer outliers. Most of the outliers are
probably due to respondent memory errors or a misunderstanding of how credits are counted. Having
fewer outliers increases power to detect program effects beyond the power improvement due to
larger sample sizes.

42

As discussed in Chapter 2, this includes host college data for Pathways to Healthcare and PCPP;
statewide data on two-year public colleges for I-BEST; and data from four nearby colleges for VIDA.
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treatment and control groups attended only the colleges for which we had administrative data. 43
Small minorities attended both the PACE-affiliated college(s) and some other NSC-reporting
colleges, or only other NSC-reporting colleges. This pattern of attendance (at colleges other
than the colleges affiliated with the PACE program) was more common in the control groups
than in the treatment groups. The smallest share of control group members attending only the
affiliated college(s) was 80.5 percent (PCPP), and the largest treatment-control difference in
exclusive attendance at the affiliated college(s) was 9.5 percentage points (Pathways to
Healthcare). The analysis implied that reliance on data provided by the affiliated colleges alone
would lead to severe biases for I-BEST, Pathways to Healthcare, and PCPP, but would work
well for VIDA.
Concerns about using survey data. In addition to having a smaller sample due to survey
nonresponse (23 percent smaller on average), the 18-month survey data also had undercoverage issues. A review of the survey data revealed underreporting of education and training
relative to administrative data sources. Analyses of internal inconsistencies of responses within
the short-term survey and comparisons of survey responses to administrative records
suggested that due to recall and other survey response errors, survey respondents reported
only about 80 percent of their higher education spells.
Combining local/state administrative data with NSC data. We compared both the survey
and college records data to NSC data for the respondents to the 18-month survey. For control
group members, survey-reported college experiences and administrative data from the local
colleges covered about the same share of NSC-reported college experiences. However,
coverage of these experiences for members of the treatment group were substantially better
from the administrative data than from the survey, and statistical power to detect effects would
be improved by using the administrative data. To realize the benefits of the administrative data
without introducing the obvious bias from ignoring more omitted college experiences in the
control group than in the treatment group, we developed a procedure using the NSC to impute
student experiences at other colleges. We used this procedure for analyses of I-BEST,
Pathways to Healthcare, and PCPP. The imputation procedure was very similar for the three
programs and is documented in each report’s appendix. 44 For VIDA, the treatment-control
difference and rate of anyone attending colleges outside the VIDA service area were both so
small that we used administrative records from local colleges for all of the college-based
outcomes without any adjustment for under-coverage.
For the 18-month reports on Bridge to Employment in the Healthcare Industry, Carreras en
Salud, Health Careers for All, and Workforce Training Academy Connect, we used only survey
data to measure education outcomes. We did not have local or state college records for these
programs. NSC data were not used because, consistent with the design of these programs, the
43

As we noted in Section 2.5, the NSC data—by which completeness of administrative data is judged—
have near perfect coverage of enrollment at public two-year colleges, the type of college most likely
to be attended by students in these programs.

44

As noted previously, all reports can be found at www.acf.hhs.gov/opre/research/project/pathways-foradvancing-careers-and-education and www.career-pathways.org.
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outcomes of interest for these programs included training hours, credits earned, and credentials
awarded at any IHE, with no particular focus on colleges as opposed to other IHE types. NSC
data do not include training hours or information from non-Title IV schools, and they have lower
coverage rates of for-profit schools. For Year Up, we used both NSC and survey data: NSC
data for college outcomes, and survey data for other educational outcomes.
Decision process for three-year reports. Exhibit 3.4 shows statistics similar to those used to
make the decisions about the 18-month reports, but updated to show enrollment patterns over
longer periods. These numbers show a gradual drift away from the colleges affiliated with the
programs. Still, except for Pathways to Healthcare, the coverage of college experiences
captured by college records and the small treatment-control difference in coverage seems good
enough for us to prefer the college records (and thus large sample) over the comparable survey
data. For Pathways to Healthcare, we have decided to use the survey data and the
corresponding smaller survey sample if we find coverage of enrollment at NSC schools matches
similarly for treatments and controls.
We have also decided that we need to impute for experiences among students at the VIDA
program at colleges other than the affiliated colleges. In the 18-month analysis, we did not need
to impute for attendance at the unaffiliated colleges for VIDA because there was very little
attendance at such colleges and almost no difference in treatment and control attendance. The
current analysis of VIDA data shows about 4 percent of enrollment is at unaffiliated colleges, but
there is almost no difference in the share of treatments and controls attending unaffiliated
colleges.
Exhibit 3.4:

Enrollment at Host (Affiliated) College and Other Colleges at PACE Programs with
Potential to Access Host College Records
Enrollment Pattern
Program

Host Only
(%)

Other Only
(%)

Both
(%)

Total
(%)

I-BEST (through 30 months)
Control

90.5

5.4

4.2

100

Treatment

98.1

0.8

1.2

100

Control

79.7

12.0

8.3

100

Treatment

88.3

3.1

8.6

100

Control

81.3

4.3

14.4

100

Treatment

84.6

1.3

14.0

100

Control

95.8

0.5

3.7

100

Treatment

96.2

0.4

3.3

100

Pathways to Healthcare (through 35 months)

PCPP (through 35 months)

VIDA (through 35 months)

SOURCE: Abt tabulation of National Student Clearinghouse data.
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Improved imputation procedures. We plan to improve the procedures for imputing
experiences at unaffiliated colleges when using affiliated-college records for analysis. Though
we believe the procedure we used in the first round of PACE evaluation reports worked well for
early outcomes such as hours of instruction and credits, we believe it can be improved for
credential outcomes. Credential imputation is important because the confirmatory outcome at
three years for I-BEST, Pathways to Healthcare, PCPP, and VIDA is a credential taking one
year or more to complete. For VIDA, using data from the 18-month survey, we found that
attendance at an affiliated college interacts with length of study in predicting which students
earn a credential requiring a year or more of study. This means that imputing credentials for
education spells at VIDA colleges to spells at non-VIDA colleges would overestimate the
credentials earned at the non-VIDA colleges.
The imputation procedure for the first round of reports assumed that such interactions did not
exist because the procedures used only baseline information, months of NSC-reported
enrollment, and a binary indicator for any NSC-reported credentials (possibly more degrees
rather than sub-degree credentials) for the person. This time, we will instead impute survey
responses for survey nonrespondents and then use the imputed survey data rather than NSC
data to fill in missing data about outcomes at non-affiliated colleges. That is—for analyses that
use affiliated college records—we will use the survey measure of the confirmatory outcome
(along with baseline characteristics) to match people who had spells at non-affiliated colleges
with people who had spells at affiliated colleges. The matched information for the people at the
affiliated colleges will be the imputed spell and credential information for the people at the nonaffiliated colleges.
Credential classification from survey. For academic credentials reported in the survey, we
will use the respondent’s classification of the typical duration of study required to earn the
credentials in order to separate short-term from medium-term sub-degree credentials. Although
the survey collected names for vocational certificates from schools and for credentials issued by
other authorities, we have not been able to develop a useful classification system based on
these names. Accordingly, rather than reporting on attainment of these credentials by the
duration of effort required to attain them, we will report on the number of obtained credentials of
these types.

3.5

Exploratory Analysis of Subgroup Variation

Findings from limited subgroup analysis in the 18-month reports suggest the value of extending
such analysis to longer-term follow-up. Sample sizes for most PACE programs are modest, and
uncertainty about direction of effects is greater when comparing subgroups than when studying
main effects. Thus, we will limit exploratory analysis of variation in subgroup impacts to a few
key subgroups and outcomes and to programs with larger samples, and we will apply two-sided
tests. In addition to testing whether effects for specific subgroups are significantly different from
zero, we will also test whether effects are significantly different across subgroups.
For a number of programs, subgroups defined by three baseline characteristics are of particular
interest. First, for programs newly developed for PACE, comparing impacts for earlier and later
cohorts of enrollees can help to discern the extent to which impacts for later cohorts surpassed
those for early cohorts as implementation evolved over time. Second, because programs
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varyingly recruited non-students from the community and adults already planning/attending
school, it is important to ascertain whether impacts on educational attainment and earnings
arise mainly from increasing enrollment or boosting persistence. Comparing impacts for sample
members who were or were not enrolled in school at baseline will provide insights into this
question. Third, earlier PACE analyses have identified self-reported high school grades as a
strong predictor of positive education and employment outcomes, as well as a strong moderator
of program impacts for Year Up—the one site where we analyzed this question. We will
examine subgroups defined by this moderator for all programs with adequate sample sizes in
the three-year analysis.
Analyses will extend to exploratory analyses of additional subgroups as program-specific
questions dictate and sample size permits. For example, 18-month analyses identified extent of
prior college experience as a strong moderator of VIDA’s impacts, and Year Up’s larger sample
supported a wider variety of informative subgroup analyses.

3.6

Exploratory Analysis of Mediation

As discussed in Section 1.3, impacts on the confirmatory education outcome were found at 18
months after randomization at six PACE sites. If the three-year analyses find impacts on the
confirmatory earnings outcome (average quarterly earnings for the 12th and 13th quarters after
randomization), the natural question will be whether the earlier education impacts mediated the
subsequent earnings impacts. At 18 months at Year Up, there was no confirmatory education
outcome, but we found strong earnings effects. If at three years we find Year Up effects on
other life outcomes such as debt, marital status, and fertility, then we would be interested in
testing whether the earlier earnings impacts mediated the later effects on other life outcomes.
The PACE Evaluation Design Report described appropriate analytic techniques for answering
this type of question.
We will conduct mediation analyses with these methods where there is compelling theory in
support of mediation at sites where the local programs produced strong effects both on the
more distal outcome of interest and on its theorized mediator(s). These studies could be special
reports, but they might work better as supplementary chapters to the main report for the site.

3.7

Describing Career Pathways

The three-year survey instrument collects detailed data on the sequencing and overlap of work
and training spells. Based on the theory of career pathways (Fein 2012; Schwarz, Strawn, and
Sarna 2018), we will identify and report on the most common patterns of school and work over
the observed three-year window in the study participants’ lives. We will also report on the mean
three-year earnings and sense of career progress for each common pattern. We will identify the
common patterns across the nine programs in a pooled dataset, but our plan is to then report
separately on their frequencies and mean earnings by program in the three-year reports or in a
separate cross-site report. Understanding these patterns will provide empirical information on
how people mix school and work in career pathways programs and help program designers
adjust existing programs and develop new programs in the future.
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3.8

Child Outcomes

Exhibit 3.5 (below) shows the child sample sizes based on the projected number of survey
respondents by program and grade range. The projected available sample sizes vary from 10 to
138 for potential grade-range-specific analyses. The collection of small sample sizes for graderange-specific questions means the impact on such outcomes would need to be extremely large
to be detected. 45 Because we do not expect effects of such magnitudes to materialize, it seems
likely that any statistically significant findings would be false positives. This is doubly unfortunate
because the small sample sizes mean any false positives will be very large in magnitude and
therefore attract undue attention. 46 We do not plan to analyze the grade-range-specific
questions for the three-year PACE impact reports. 47
The sample sizes for all children in each site—shown in the final column—are larger, ranging
from 86 to 336. Questions asked across all grade ranges involved parenting behaviors
(frequency of shared meals, bedtime routines, parents’ educational aspirations for the children,
and sense of competence as a parent). Also generating larger sample sizes were several
questions about parenting children in grades K-12 (e.g., parent help with homework). We plan to
analyze the all-grade and K-12 questions for each program where we have at least 200
children. However, this is still a small sample for detecting impacts. With a sample of 200, the
minimum detectable impact will be 21.3 percentage points on a behavior observed for 50
percent of children (or their parents) in the control group. 48 Given this situation, we will explore
the use of Bayesian methods to mitigate overinterpretation risks, as in Gelman, Hill, and Yajima
(2012).

45

For example, with a sample of 100 children and a behavior reported in 50 percent of the children in
the control group, the effect of the PACE program would need to be on the order of 30 percentage
points to be detected with 80 percent power by a two-sided test at the 5 percent significance level.
Even with 300 children, the impact would need to be on the order of 19 percentage points to be
detected with 80 percent power.

46

With a sample size of 100 children, the standard errors will be so large that the only false positives
will be so large as to be hard to ignore. For example, the expected standard error on the estimated
impact of a program on children for a trait possessed by 50 percent of children is 7 percentage points
with a 95 percent confidence interval of plus or minus almost 14 percentage points. If the program
has no effect, we still expect 5 percent of tests to be statistical significant (i.e., be a false positive). In
this case, that means that the smallest statistically significant impact estimate will be 14 percentage
points, and with such small sample sizes, many will be larger yet. It will be hard to convince readers
not to be interested in such large estimated impacts.

47

The grade-range-specific outcomes for the three dual PACE-HPOG programs will be analyzed in the
HPOG 1.0 evaluation, which is combining survey data from the PACE-HPOG programs with data
from the other 20 HPOG grantees in the HPOG Impact Study. See Walton et al. (forthcoming) for
more information on HPOG 1.0 analysis plans.

48

The 21.3 percentage point minimum detectable effect is the minimum true impact we can expect to
detect with 80 percent power by a two-sided 5 percent statistical significance test. That is, given the
sample size, even with a true impact of 21.3 percentage points, there is a 20 percent chance of failing
to declare there is a statistically significant impact.
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Exhibit 3.5:

Projected Child Sample Sizes for PACE Three-Year Survey, by Grade Range and
Program
Focal Child Grade Range
Program

Preschool

K-5

6-12+

Total

Bridge to Employment in the Healthcare Industrya

56

79

83

218

Carreras en Saludb

60

111

94

266

Health Careers for Alla

71

107

74

251

Integrated Basic Education and Skills Training (I-BEST)

35

48

56

140

Pathways to Healthcarea

60

103

127

291

Patient Care Pathway Program (PCPP)

15

33

37

86

Valley Initiative for Development and Advancement (VIDA)

77

138

121

336

Workforce Training Academy Connect

64

99

73

237

Year Up

105

96

10

211

Total

544

814

677

2,035

SOURCE: Abt Associates.
NOTE: The projected sample sizes are based on an assumption of a 72 percent response rate to the survey by
respondents targeted for the child questions. Except for Year Up, the original sample was evenly split between
treatments and controls, and we expect the sample for child outcomes to be similarly split (although likely to be a few
more treatments, as the response rate is higher for the treatments than the controls). In Year Up, the treatmentcontrol assignment ratio is 2:1, so we expect there to be approximately twice as many treatments as controls in this
sample.
a
Dual HPOG-PACE program.
b
Part of Carreras en Salud’s PACE program is a sub-grantee to an HPOG grantee. Unlike the three dual programs,
Carreras en Salud was not solely HPOG funded.
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4. Methods
The basic impact estimation approach in randomized trials involves comparing average
outcomes between randomly assigned treatment group and control group members. This
section recaps methods discussed in the PACE Evaluation Design Report (Abt Associates
2014) and describes our approach to several technical issues. These issues concern the
approach to regression adjustment, survey nonresponse weighting, imputation for item
nonresponse, and handling of data from respondents who were deceased, incarcerated, or
severely ill at the time of the follow-up survey. The only notable change since the first round of
analyses at 18 months after randomization concerns our approach to controlling for baseline
characteristics in the impact regressions.

4.1

Regression Adjustment

Random assignment ensures that, on average, samples of treatment and control group
members will have similar characteristics prior to the intervention. When only treatment group
members are offered access to an intervention, therefore, we can be confident that on average
subsequent differences provide unbiased estimates of program effects.
Nonetheless, following common convention, when estimating program impacts we adjust for
chance differences in selected baseline characteristics by controlling for baseline
characteristics. If the selection of baseline characteristics is restricted to those that are
correlated with the outcome of interest, then the adjustment typically helps to improve the
statistical precision of the estimates. Including covariates that are not strongly correlated with
the outcome can reduce precision. However, many methodologists favor including “out-ofbalance” characteristics as a matter of course even if they are not highly correlated with the
outcome of interest. Out-of-balance characteristics are those baseline characteristics that
appear to be differently distributed on the treatment and control groups in spite of the
randomization. The thinking behind this step is that the lack of balance in the characteristics
could be distorting impact estimates in ways that are difficult to detect, and as a result, that it is
safer to include these characteristics in the selection even if inclusion might reduce precision.
The evaluation team has developed an approach that attempts to respect this conservative
tradition of including out-of-balance characteristics no matter what, but without incurring large
losses in precision. Details are given below.
Equation 4.1 below shows the conventional regression-adjustment model:
Yi = X i β + δ Ti + ei

(4.1)

where Yi is the outcome; X i is a row vector of baseline characteristics (hereafter referred to as
covariates); β is the vector of parameters indicating the influence of each covariate on the
outcome;

δ

is the effect of treatment; Ti is a 0/1 dummy variable indicating treatment group

membership; and ei is an error term. This method is known as ordinary least squares (OLS) and
has excellent properties when the sample size is many times larger than the number of baseline
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characteristics used as covariates (Lin 2013) even when the outcomes are not normally
distributed (Judkins and Porter 2016). Estimates of the treatment effect are “asymptotically
unbiased” and, under most conditions, the variance of the estimated treatment effect declines
from the simple difference-in-mean-outcomes estimator of impact in proportion to the amount of
outcome variation explained by the covariates. Specifically, the relationship between the
variance of the estimated treatment effect from the OLS estimation of Equation 4.1 and the
2
explanatory power of the covariates is var δˆ ≈ (1 − R ) var( y − y ) , where R 2 is proportion of the

()

T

C

variance in Yi explained by the baseline characteristics ( X i ) in OLS estimation of Equation 4.2
below:

=
Yi X i β + ei

(4.2)

However, as mentioned above, when there are a large number of potential covariates, not all of
which are useful in predicting every outcome of interest, the effect of adjustment can be the
opposite of the intended effect: variances are increased rather than decreased. 49 To avoid
unnecessary variance inflation, we need to drop or otherwise reduce the influence of extraneous
covariates that do not have a strong influence on the outcome of interest. However, new
research we have conducted shows that if we drop (with “backward selection”) or downweight
covariates (with the “modified Koch method” (Koch et al. 1998) we used in the first round of
PACE reports) based on simple analyses of the same data used in the evaluation, we will get
slightly biased estimates of the variance of the estimated treatment effects (but still unbiased
estimates of the treatment effect). 50 This bias is negative, meaning that the variance estimates
are slightly too small, making confidence intervals for impact estimates misleadingly narrow and
hypothesis tests too likely to conclude that a non-zero impact has occurred.
To select covariates in a manner that does not compromise variance estimation, we will use a
relatively recently developed technique: “LASSO” with “10-fold cross-validation.” 51 LASSO
stands for “least absolute shrinkage and selection operator.” With LASSO, the sum of absolute
values of the estimated regression coefficients in Equation 4.2 is constrained to be less than a
preselected value (the “constraint”). If the preselected value for this constraint is small enough,

49

Mathematically, the presence of extraneous variables causes the coefficients of the true determinants
of the outcome to be less accurately estimated. For example, if the best prediction model is Y=2X but
the model is fit with many extraneous covariates, the fit prediction formula could easily end up having
coefficients of 1.9 or 2.1 for X instead of the best value of 2. If the wrong slope is used to correct for a
treatment-control imbalance in X, the adjusted estimate of impact can easily be worse than an
unadjusted estimate of impact.

50

If the sample size is very large, the estimated variance on the estimated effect of treatment will be
nearly unbiased even if the evaluation data are used to cull or downweight extraneous covariates.
However, simulations clearly show that PACE sample sizes are not large enough to avoid biased
variance estimates if “backward selection” on local data is used to prune covariates or the “modified
Koch estimator” is used to downweight extraneous covariates. Accordingly, we will discontinue use of
the modified Koch estimator.

51

See Bühlmann and van de Geer (2011) for a full explanation of these techniques.
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many coefficients in Equation. 4.2 will be forced to zero in order to fit within the cap on the sum
of absolute coefficient values and thus can be removed from the list of baseline covariates. The
10-fold cross-validation is used to optimize the value of the constraint, rather than just relying on
an arbitrary choice for it. Details of the procedure are as follows.
1. With 10-fold cross-validation, the sample (both treatments and controls) is divided into
10 equal and mutually exclusive random subsamples.
2. For each of a range of candidate values of the constraint, the LASSO procedure is run to
select covariates on a subsample in which one of the 10 subsamples has been dropped.
3. The model in Equation 4.2 is fit on the same subsample using just the variables selected
in the second step for each of the candidate values of the constraint.
4. The model is used to create out-of-sample predictions of the outcome for everyone in

the excluded piece of the sample, and the prediction error Yˆi − Yi is measured for each

of the candidate values of the constraint.
5. Steps 2 through 4 are repeated 10 times for each candidate value of the constraint. On
each iteration, a different one of the 10 subsamples is dropped. In this manner, out-ofsample prediction errors are obtained for the entire sample.
6. Mean squared prediction errors across all 10 replicates are then calculated for each of
the candidate values of the constraint.
7. The value of the constraint that minimizes this cross-validated mean square prediction
error and thus captures most of the variation reduction possible with the available
covariates is selected as the optimal constraint. 52 Whichever variables have nonzero
coefficients in the model for that optimal constraint are used as covariates in the impact
regressions. All other baseline characteristics are discarded. All of this is done
automatically in SAS/GLMSELECT. Simulations we have carried out under PACE-like
conditions demonstrate that this technique reduces the true variances without biasing
variance estimates.
In principle, one could repeat LASSO with 10-fold cross-validation independently for every
outcome at every program. But such an approach would produce a different final covariate list
for each outcome and program, leading to some loss in transparency and making it harder for
outside researchers to replicate results. At the other extreme, we could run the LASSO just
once for each program for the most important confirmatory outcome and then use the resulting
set of selected covariates for all impact estimates for the program, but we believe that this would
result in more precision loss than can be justified for the sake of transparency.

52

One could simply use the LASSO to select covariates with a pre-specified value of the constraint, but
the ten-fold cross validation provides a principled method for selecting the constraint.
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As a compromise between these extremes, we plan to select and use three sets of covariates
for all analyses in each report (i.e., for a single PACE program): (1) one set for analyses of
employment and earnings outcomes that are conducted on the merged survey-NDNH dataset;
(2) a second set for analyses of education outcomes (whether based on the survey, NSC, local
college records, or SBCTC); and (3) a third set for analyses of all other outcomes (most of
which concern personal and family well-being and economic independence). The same
covariates will be eligible for inclusion in all three sets with one important exception: indicators
of pre-baseline earnings based on NDNH data will be included only in analyses of NDNH-based
outcomes. 53
To identify covariates, we will run the LASSO procedure for the most salient outcome within
each of the three domains at the site. 54 For NDNH analyses, the confirmatory outcome is
average quarterly earnings for the 12th and 13th quarters after randomization, so that is a
natural choice for the outcome around which covariate selection will be optimized. In the
education domain, the most important outcome varies by program. For Carreras en Salud,
I-BEST, Pathways to Healthcare, PCPP, VIDA, and Year Up, a salient education outcome is a
college-issued degree or diploma that typically requires at least a year of study. For Bridge to
Employment in the Healthcare Industry, Health Careers for All, and Workforce Training
Academy Connect, the most salient education outcome is any training credential from colleges,
other schools, or other authorities. The most salient outcome for the third domain will be a
measure of family well-being, drawing on information about income, participation in public
programs, and financial pressures faced. We will identify the most appropriate outcome for each
site prior to registration.
In addition to covariates based on the above procedures, regression models will include any
covariates for which baseline distributions differ for treatment and control group members at the
0.05 level.

4.2

Nonresponse Adjustment

Consistent with the PACE Evaluation Design Report, the first round of analyses at 18 months
after randomization applied nonresponse-adjustment weights for the analysis of survey
outcomes for most of the PACE programs. To evaluate the adjustments’ effects, we focused on
the four programs with administrative data for the full research sample on a confirmatory
53

This is because the evaluation team will analyze survey outcomes on the contractor’s secure server
rather than on the ACF secure server. Though both systems have very high security procedures,
agreements with the OCSE permit the NDNH data to reside only on the ACF secure server. It would
be theoretically possible to analyze all survey outcomes on the ACF secure server, but such a
practice would significantly burden the analytic operations without any commensurate benefit. It
would also prevent the team from analyzing survey data for people whose names and Social Security
numbers do not match properly according to the OCSE.

54

The baseline covariates used in the 18-month analyses (shown in Appendix A) will be the starting
point for selecting covariates for the three-year reports. Much care and thought went into our
selection of these as the most globally relevant baseline experiences for all nine PACE programs.
Some of that work can be found in Fein (2016).
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outcome. We compared weighted and unweighted estimates for the survey-respondents sample
and estimates for the same outcome in the full sample. All three sets of estimates were
prepared with the modified Koch estimator. 55 As Exhibit 4.1 shows, for Pathways to Healthcare
and VIDA, the adjustment improved the consistency between the full and respondent samples,
but for I-BEST and PCPP, the adjustment increased the inconsistency.
Exhibit 4.1:

Estimated Program Impacts on Administratively Measured Confirmatory
Outcomes, for the Full Sample and the 18-Month Survey-Respondents Sample,
With and Without Nonresponse-Adjustment Weights
Impact Estimate from Administrative Data

Program and Confirmatory Outcome at 18 Months

Full Sample

Unweighted
SurveyRespondents
Sample

Weighted
SurveyRespondents
Sample

Integrated Basic Education and Skills Training (I-BEST):
Workforce and academic credits earned at colleges through 24
months

13.21***

14.31***
(2.70)

11.77***
(2.56)

Pathways to Healthcare: Hours of college-based occupational
training through 18 months

63.1***

70.0***
(17.5)

66.3***
(16.3)

Patient Care Pathway Program (PCPP): Regular college credits
earned through 18 months

0.844

0.600
(1.129)

–0.108
(1.144)

Valley Initiative for Development and Advancement (VIDA):
Total academic and technical credits earned at colleges through 18
months

5.58***

4.54***
(1.23)

4.87***
(1.24)

SOURCE: Abt Associates calculations based on college administrative data, as discussed in Sections 2.5 and 2.6. All
of these estimates appeared previously in the first round of reports for these programs.
NOTE: Standard errors on estimated impacts are shown in parentheses. Impact estimates and associated standard
errors were prepared with the modified Koch’s estimator, as discussed in Appendix B of Gardiner et al. (2017).
Statistical significance levels, based on one-tailed t-tests tests of differences between research groups, are
summarized as follows: ***statistically significant at the 1 percent level; ** at the 5 percent level; * at the 10 percent
level.

Generally speaking, the weights did not appear to consistently improve impact estimates, even
in sites with fairly large treatment-control differences in response rates. In the first round of
reports, we nevertheless followed common practice and applied nonresponse weights in all
sites except PCPP, where the effect of the weights was particularly unhelpful, as shown in
Exhibit 4.1.
For this second round of reports at three years after randomization, we will definitely use
nonresponse-adjusted weights for the programs where we have no college records. However,
for the programs where we are able to obtain college records, we will follow a similar approach
to investigating whether weights bring survey-based impact estimates for a confirmatory
outcome closer to full sample estimates based on administrative data. Decisions will be made
on a program-by-program basis for these four programs. If nonresponse-adjustment weights
improve agreement of survey-based estimates with estimated impacts on the same outcomes

55

See Appendix B of Gardiner et al. (2017).
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for the full sample, we will use the weights in all analyses of survey data for that program;
otherwise, we will not use the weights.

4.3

Imputation

In the PACE Evaluation Design Report, we anticipated conducting multiple imputation of
missing responses on a set of core variables among people who responded to most of the
questions on a given survey instrument. However, item nonresponse rates in the baseline and
18-month data were generally too low to justify the effort to implement the original plan. Instead,
for the first round of reports, the evaluation team conducted single imputation for four different
types of missing data with a variety of techniques for a limited number of variables. The
imputation for the three-year analysis will largely follow this precedent. Given that, in this section
we discuss the rationale for how we impute each type of missing data.
4.3.1

Imputation for the 18-Month Reports

This is the list of missing data types that we imputed in the 18-month analyses.
1. Education outcomes of NSC-reported college enrollment spells at colleges not covered
by our local college data for three programs. This means we imputed outcomes of
college spells at schools that were not two-year public colleges in Washington State for
I-BEST; at schools other than Pima Community College for Pathways to Healthcare; and
at schools other than Madison College for PCPP.
2. Education outcomes of survey respondents who reported attending a school after
randomization but who failed to understand follow-up questions about the types of
classes taken and as a result were “skipped” past the relevant sections of the instrument
by automated skips we programmed in the instrument software.
3. Duration and intensity of courses of study reported in the survey where the respondent
could not remember either the number of months studied or the typical instructional
hours per week.
4. Baseline covariates with item nonresponse.
The first type of imputation was an essential step for using local college data at I-BEST,
Pathways to Healthcare, and PCPP, because of the higher prevalence of attendance at other
colleges (those from which we did not have data) among members of the control group. We
conducted the second type of imputation because the skip errors were common and resulted in
negatively biased estimates of training experiences. We conducted the third type of imputation
because we needed cumulative instructional hours across spells and types of courses. Even
though the missing rates were small for each spell and type of training, the cumulative number
of people with any missing data was substantially higher. We conducted the fourth type of
imputation because in the modeling of nonresponse and search for covariates, any cases with a
missing value on any of the covariates get dropped from the analysis.
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The team did not impute for other item missingness in the surveys. To calculate scores based
on multi-item scales with some missing items, the team averaged the available responses. 56 For
other simple outcomes (such as whether the study participant had taken a college placement
exam in English), we simply dropped records with a missing response from the corresponding
impact analysis. Full details of the procedures used can be found in the technical appendices of
the first round of reports (e.g., Gardiner et al. 2017).
As we mentioned above, all these imputations were “single imputations,” meaning that we
imputed one value for each outcome of interest for each person. In variance estimation, we
treated these imputed values the same as respondent-reported data. This means that our
variance estimates are negatively biased. The imputations of duration and intensity of courses
of study are not problematic in this regard because of low rates of missingness of dates and
related information. The imputation of baseline values is also not problematic in this regard
because this sort of imputation does not affect variance appreciably.
However, our use of single rather than multiple imputation procedures discussed in the first and
second bullets above could be more of an issue for variance estimation. The extent of negative
bias in variance estimates depends both on the amount of missing data imputed and on the
strength of the other information sources used to impute the missing data. The situation that
involved the most imputation of missing data, as we discuss in Section 3.4, concerned college
outcomes for members of the control group at PCPP. At that program, we imputed about 20
percent of college outcomes in the control group. On the other hand, we did have NSC data
about the duration of enrollment and whether any credentials were earned. So we had very
strong information to use in the imputation. We used statistical matching of spells of NSCreported other-college spells to local reported spells. We optimized the choice of match. We
could have repeated each match multiple times, but there was only one best match, so we
would have needed to degrade the quality of the imputation in order to measure the variance
better. Similar considerations apply to the second type of imputation for respondents that
incorrectly skipped out of questions on the types of classes taken. We had strong information to
guide the imputation and could not obtain multiple “best” matches.
4.3.2

Imputation for the Three-Year Reports

For the second round of reports at three years after randomization, we envision following similar
procedures, although the new structure of the three-year survey instrument will pose new
challenges. Analysis of early completed interviews 57 shows that an “escape hatch” that we built
into the Education and Employment History module to prevent breakoffs resulted in about 7

56

The team required a minimum number of non-missing items per scale to employ this technique. If
fewer items than the threshold were missing, then the scale score was left missing. The exact
threshold varied by scale.

57

As noted earlier, interviewing for the three-year survey started in February 2015 and concluded at the
end of May 2018. For this document, we examined returns collected through May 2017.
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percent of the sample skipping a section of the questionnaire. 58 Also many respondents had a
hard time remembering some dates of older spells in their personal histories, and about 12
percent of respondents who reported earning credits could not report the number of credits
earned. Additionally, nonresponse was high on income (36 percent on exact household income,
23 percent on categorical household income, 9 percent on exact personal income, and 5
percent on categorical personal income). Otherwise, item nonresponse was generally low
enough to ignore. We have developed different imputation approaches for the different types of
missing item data (missing college records, survey underreporting of college spells, skipouts,
missing dates, missing credits, and missing income).
Missing College Records. As discussed above and in Section 3.4.2, at programs where we
have college records to measure educational progress, we imputed the outcomes of NSCreported college spells at colleges from which we had no records. We will continue to conduct
this type of imputation for the three-year reports for selected programs. This procedure is highly
structured, trying to get the best match based on a fairly rich set of data. As a result, there is
very little randomness left in the process. Consequentially, multiple imputation cannot be used
to estimate variances. Instead, we will conduct single imputation and ignore the impact on
variances.
Survey Unreported College Spells. About 20 percent of NSC-reported college spells belong to
respondents who in the survey report no education spells at all. For the two college-focused
programs for which college records are inadequate or unavailable (Carreras en Salud and
Pathways to Healthcare), we will impute college outcomes for these nonreporters in the same
way that we impute for missing college records. This will involve modeling the probability that a
college spell results in a college-based credential requiring a year or more of credits and then
matching nonreporters to reporters based on these modeled probabilities. The modeling will be
performed in terms of sense of career progress, employment, income, family structure, psychosocial skills, and other variables. Once the match is complete, we will copy the relevant
information from the reporter to the nonreporter. As with missing college records, we anticipate
that there will not be enough residual randomness in the matching procedure to make multiple
imputation a good tool for variance estimation. We will instead conduct single imputation and
ignore the impact on variances.
Skipouts. Given the plan to describe career pathways (Section 3.7), it would not be satisfactory
to impute every item from the affected sections separately. Instead, we developed a method
that identifies a matched respondent who did not use the survey escape hatch for every
respondent who did use it. We then copy all the skipped items from the one person to the other.
To find a single “donor” for each skipout, we first use information from the post-skip sections of

58

If a person refused to answer any question in that module or could not remember the order of jobs
and training spells, the interview flow skipped ahead to questions on education aspirations, psychosocial skills, income, and children. The skip was intentional, but more items than intended were
skipped. When this occurred the skipped items included questions about earned credits at all schools
attended, new earned credentials, starting/ending wages/hours at all jobs, and benefits and working
conditions at current/last job.
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the instrument and cluster analysis to group respondents into one of five clusters. These
clusters reduce the rich multivariate data into a form that is conducive to random matching as a
method of imputation. The clusters are based on personal income, household income, welfare
receipt, financial hardship, psycho-social skills, stress, student debt, and other variables. For
shorthand, we refer to them as “life success” clusters. The clusters vary clearly in terms of
quality of life and core self-evaluation and family dependence.
Second, we randomly match donors to skipouts within strata defined by PACE program,
treatment status, pre-skipout information on ever having worked or been to school since
randomization, and life success cluster. We use PACE program and treatment status as strictly
enforced match criteria in order to avoid diluting any program effects.
Although we could repeat the random matching multiple times to support a multiple-imputation
adjustment to variance estimates, we are skeptical that the procedure would work well. We
suspect that the donor pools are frequently small and that multiple random matches would, in
fact, be the same match over and over. So we recommend single imputation of this type of item
nonresponse.
Missing Dates. The instrument strategy of progressing forward through a respondent’s history
of school and job spells provides many constraints and hints about missing dates. We have
developed a detailed imputation strategy for these missing dates that uses as much of the
complete history as possible to impute reasonable dates. We don’t see any reasonable way to
do this repeatedly, so we also recommend single imputation of the type of nonresponse.
Missing Credits. For missing credits, we have a rich set of predictors from the baseline forms,
NSC, the 18-month survey, person-level scales in the three-year survey, and spell-level data
from the School Experiences module of the three-year survey. We will use SAS imputation
procedures to impute temporary versions of all the predictors, then model credits in terms of the
imputed predictors, and finally use the Hot Deck imputation procedure in SUDAAN to randomly
match spells with unknown credits to spells with known credits within cells defined by PACE
program, PACE treatment status, and quantiles of predicted credits. As with the imputation of
skipouts, we use PACE program and treatment status as strictly enforced match criteria in order
to avoid diluting any program effects. On a preliminary version of the dataset, we were able to
get an R-squared of 48 percent. By keeping the quantiles coarse, we can accommodate
multiple random matches so that we can use the multiple-imputation variance estimator.
Missing Income. For missing income, we will first use SAS imputation procedures to impute
temporary versions of household and personal income based on information in the three-year
survey on core self-evaluation, debt, and signs of financial distress. We will then form quantiles
of these predicted income levels, and then use the Hot Deck imputation procedure in SUDAAN
to randomly match respondents with unknown income to respondents with known income within
cells defined by PACE program, PACE treatment status, and quantiles of predicted credits. As
with the imputation of skipouts and missing credits, we use PACE program and treatment status
as strictly enforced match criteria in order to avoid diluting any program effects. By keeping the
quantiles coarse, we can accommodate multiple random matches so that we can use the
multiple-imputation variance estimator.
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4.4

Death, Incarceration, and Severe Illness

Of the 9,291 study participants randomized for PACE, 0.7 percent had died or were unavailable
to be interviewed due to incarceration or severe illness at the time of the three-year survey.
These cases will be included in matches to administrative record systems. These records will
capture earnings and education prior to these life events, and zero earnings or no additional
education after these life events. The reason it is appropriate to keep these responses is that
treatment could theoretically affect these life events (e.g., reduce incarcerations). These cases
will, however, be omitted from survey analyses because it does not make sense to impute
survey responses for deceased people, and we do not believe weighting (or imputing) from
respondents would accurately reflect the potential responses from incarcerated or severely ill
people.
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5. Three-Year Impact Report Outline
This chapter provides an outline for the three-year impact reports. The team will begin drafting
the three-year reports in the fall of 2018 and final reports are expected to be available on a
rolling basis starting in June 2019.
The three-year reports will include the following chapters:
•

Executive Summary—summarize major elements of the study, including key findings, in an
accessible, reader-friendly format.

•

Chapter 1: Introduction—describe the problem the intervention seeks to address, the
program itself, and what we know on the intervention from the literature and 18-month
report.

•

Chapter 2: Methods—review the career pathways theory of change, state the research
questions, summarize the evaluation methodology, and review data sources.

•

Chapter 3: Impacts on Postsecondary Education and Training—report and discuss the
impact of the program on education, including enrollment, persistence, and credential
receipt.

•

Chapter 4: Impacts on Employment and Earnings—report and discuss the impact of the
program on employment, earnings, and other employment-related outcomes.

•

Chapter 5: Impacts on Other Life Outcomes—report and discuss the economic wellbeing, adult well-being, and family structure/children’s outcomes.

•

Chapter 6: [Possible Additional Exploratory Analysis]—focus will vary by program, and
not all reports need have such a chapter. Possible topics include subgroup analysis,
analysis of intermediate outcomes, mediation analysis, and descriptive analysis of career
pathways evident in longitudinal patterns of work and school.

•

Chapter 7: Conclusions—put key findings in context of larger policy questions and wider
evidence, discuss policy or program operator implications, and discuss questions raised.

•

Technical Appendices—contents will vary by program, depending on the data sources. All
reports will include appendices on baseline data, the three-year survey, NDNH, and
treatment of outliers. 59 Where appropriate, the reports will also include appendices on
student records from colleges affiliated with the program, the state education authority, or
NSC.

These reports will use table shells similar to those in the 18-month reports to present results.
Exhibit 5.1 presents an example.

59

All of the 18-month reports have the same appendix on the treatment of outliers. We will continue to
use this same appendix.
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Exhibit 5.1:

Table Shell Example: Three-Year Impacts on Education Outcomes (Confirmatory
Hypothesis)

Confirmatory Outcome
Education Outcome

Treatment
Group

Control
Group

Impact
(Difference)

Standard
Error

XX.X

XX.X

+XX.X***

X.X

Effect Size
+X.XX***

p-Value
0.XXX

SOURCE: Abt Associates calculations based on ….
NOTE: Statistical significance levels, based on one-tailed t-tests tests of differences between research groups, are
summarized as follows: *** statistically significant at the 1 percent level; ** at the 5 percent level; * at the 10 percent
level.
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