Re-analysis finds Strong Positive Results from the Random Assignment
National Evaluation of Upward Bound (UB)
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National Evaluation of Talent Search. She also worked on data collection for the Third and Fourth Follow-ups for
the National Evaluation of Upward Bound. She currently serves as the Secondary-Postsecondary Cross-Cutting
Team Leader within the Policy and Program Studies Services (PPSS) within the US Department of Education, Office
of Planning, Evaluation and Policy Development (OPEPD). This paper is written as a private citizen and not as a
representative of the Department of Education.

Last fall the American Youth Policy Forum (AYPF) published an informative report entitled Success at Every
Step, reviewing research results concerning 23 pre-college programs
(http://www.aypf.org/publications /Success AtEveryStep.htm). Upward Bound (UB) is among the programs
reviewed and Swuecess at Every Step summarizes the lack of overall impact on postsecondary outcomes results
reported in the 2009 final report from the National Evaluation of Upward Bound authored by Mathematica

Policy Research (http://www2.ed.gov/about/offices/list/opepd/ppss/reports.html#higher).

In the light of the continued widespread quoting of the Mathematica results, I'm writing this article as a
private citizen, not representing the Department of Education, to explain why I believe that these conclusions
are unwarranted concerning the UB program. Put simply, as the Department of Education (ED) Technical
Monitor for the final period of the study, in a QA examination of the data, confirmed by consultation with
independent statistical experts, I found that the postsecondary results in the Mathematica report suffer from
inadequately controlled for bias in favor of the control group, and a sample with serious representational flaws and unequal
weighting issues. In the interest of full government transparency this article is also written as an effort to comply
with professional evaluation standards that state:

The formal parties to an evaluation should ensure that the full set of evaluation findings along with pertinent limitations are
made accessible to the persons affected by the evalnation and any others with expressed legal rights to receive the results,
(Standard P6 in Joint Committee on Education Evalnation Standards).

I also wish to share some alternative results that I believe, give a more credible representation of the findings
from this evaluation. These re-analyses show that when identified study flaws are addressed using standard
statistical procedures there are positive impacts for the UB program on the goals of the program—
postsecondary entrance, award of financial aid, and degree or credential attainment. My results were
published by the Council on Opportunity in Education (COE) last fall in a report entitled Addressing Study
Error in  the Random Assignment National Evaluation of Upward Bound: Do the Conclusions Change?

(http:/ /www.coenet.us/files/files-do the Conclusions Change 2009.pdf.)) (referred to here as the “re-

analysis report”).

This article is not intended to be a critique of the random assignment method. While I strongly disagree with
the research transparency and analysis choices made by Mathematica, I also believe that the National
Evaluation of Upward Bound is among the most carefully conducted and useful studies we have in the area
of pre-college research. The study collected detailed information on services and outcomes from a baseline
and five follow up surveys conducted over 10 year period with high response rates, the lowest of which was
over 70 percent.

Concern with the Published Report. Dr. David Goodwin, the original UB study monitor and former
Director of the ED division in which the study was conducted, now of the Gates Foundation, in the context
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of requesting an IES external review of my re-analysis report wrote: ‘I believe the Mathematica report currently
published by ED is seriously flawed.” (July 2009 email memo).  The issues can be summarized as follows:

1.

The design involves a nationally representative sample of 67 Upward Bound projects. One of these
projects (called project 69) carties 26 percent of the total weight. A sample design placing one/fourth of
the weight on one project would not be regarded by sampling statisticians as sound practice (see figure I).
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Figure I shows that one project known as Project 69 accounts for
fully 26.4 percent of the total weight for the sampie.

—— Percent of weight

FIGURE I.  Percentage distribution of sum of the weights by
project for the 67 projects making up the study sample
National Evaluation of Upward Bound,
study conducted 7992-93 to 2003-04

NOTE: Of the 67 projects making up the UB sample just over half (54 percert) have less
than 1 percent of the weights each and cne project (6%) accounts for 26.4 percent of the
el ghits,

SOURCE: Data tabulated Decernber 2007 using: Mational Evaluation of Upward Beund
data files, study sponsorad by the Pelicy and Program Studies Services (FP5S), of the Office
of Planning, Evaluaticn and Policy Development (SPEPD), U.5. Department of Education;
study conducted 1992-9 to -2003-04.

Expected high school graduation year (EHSGY) in the sample spanned from 1995 to 1998. Mathematica
reports combine outcomes as of date of survey rounds trusting that the random assignment would ensure
an equal distribution between the treatment and control group on this factor. However, the QA analysis
found that largely due to project 69 there was an inadequately controlled for imbalance with the control
group being more frequently in a later grade than the treatment group at a fixed time point. Using
unstandardized outcome measures also confounded the relationships of the control variables to the time
sensitive outcome measutes in the models.

A closer look at project 69 indicates that in addition to the expected high school graduation year, there
are large differences between treatment and controls on characteristics likely to affect postsecondary
outcomes, several of which cannot be adequately controlled in the statistical analysis (Figure II). These
differences explain the seemingly negative impacts in this site. Most importantly, within project 69,
controls were much less likely to be considered “academically at risk,” had higher educational aspirations,
and as noted entered UB at a higher high school grade. For example, 80 percent of the “academically at risk
students” from project 69 were in the treatment group and 20 percent in the control group. Academic variables are not
included in any of the analysis (Mathematica’s or the re-analysis)because they came from 9% grade
transcripts that for some sample members was after participation in UB had begun. Considering the rest
of the study sample taken together, the treatment and control groups were well matched. However,
combining the project 69’s weight with these treatment/control differences and the inability to adjust for
academic risk, raises serious questions about biases in the Mathematica impact estimates (see figure II and
figure I11).
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Figure II shows thal the UB freatment and control group are well matched without Project 62 on the variables in
the chart; however, in Project 69 the treatment and control group manifest substantial differences. For example,
56 percent of the control group In Project 69 expected an MA or higher at baseline compared with 15 percent of the
treatment group. In contrast, among the other 66 projects in the sample, 38 percent of the contrel group and 37
percent of the treatment group expected an MA or higher.

FIGURE ll. Percentage of Project 69 and all other projects having vari-
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" NOTE: Project 62 tabulation based on the 25 sample cases from Project 82 (52 controls
and 33 treatment cases—poststratified weighted to 11,536 cases—5, 768 treatment and

% 5,768 controls). The category "Mo 62 treatment™ and “No 65 control” represents all the
other projects in the sample excluding Project 89; these 66 projects ane considered to
represent 74 percent of the UB applicants in the study pericd.
SOURCE: Data tabulated December 2007 using: Mational Evaluation of Upward Bound
data files, study sponscred by the Policy and Pregram Studies Services (PPSS), of the Office
of Planning, Evaluation and Palicy Development (OPEPD), U5, Department of Education;
study conducted 1992-92 to 2002-04.
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Figure III is read as follows: For example, among those who were classified as higher academic risk,

58 percent were in the treatment group and 42 percent in the control group. In a random assignment study
distribution should be about 50-50 between treatment and control group; figure shows imbalance in overall
sample with Profect 69 included.

FIGURE lll. Percentage distributions for all 67 sampled projects (includ-
ing Project 69) between treatment and control groups
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42 44 Control isk, in the 9th (younger) grade in 1993-94, and wh
58 pected an advanced degree at baseline

National Evaluation of Upward Bound,
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NOTE: High acaderic risk includes those sample members in the bottorn 20 percent of
56 the sample on %th grade GPA and other academic indictors.
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Project 69 is not representative of the strata it was chosen to represent—not-majority Hispanic, not-rural,
4 year and above institution grantees. Until a few years prior to the study, project 69 had been a
community college. It was subsequently taken over by a nearby 4-year college and reclassified; however,
in offerings and other characteristics it remained very much like a community college. The project 69 UB
program partners with a job training program and was not an adequate sole representative of this 4-year
stratum that included the major research universities that had UB grants at the time. It also lacked a
summer residential component, a key feature of almost all Upward Bound projects at 4 year colleges, and
relatively rare at community colleges.

Mathematica reports are especially troubling in that they do not provide information that would allow

the reader to understand the full extent of study sampling and non-sampling error issues. Dr. Goodwin goes

ont

o note: that “Virtually all the issues summarized above are not evident from reading the Mathematica report. Althongh

Mathematica may bave followed procedurally acceptable methods, it seems clear that their main findings are not robust to

alternative analyses that, at a minimum, are equally valid.” Internal and external ED reviewers concluded that the

national impact estimates could not be considered robust and there is a high probability that the combination

of the issues noted above resulted in a Type II error of lack of detection of UB impacts on postsecondary

entrance and on BA receipt, and a Type I error of over estimation of the size of the UB impact on the award

of certificates, a programmatic emphasis of the project 69.



The Re-Analysis. The re-analysis report uses similar logistical and instrumental variables regression
procedures and models to estimate impacts as the Mathematica analyses. It also presents Intent to Treat
(ITT) and Treatment on the Treated (TOT) impact estimates using the same treatment and control
groupings. However, consistent with the suggestions of ED internal and external reviewers, the re-analysis
report differs from the Mathematica reports in three major ways.

1. Impact estimates in the re-analysis report are presented both weighted and unweighted and with and
without the outlier and confounding project 69.

2. Most outcome measures are standardized to reflect common periods after high school (for
example—+18 months, +6 years).

3. 'The re-analyses takes a more conservative approach than Mathematica to using the National Student
Clearinghouse (NSC) data for postsecondary entrance. NSC reports on their website that they only
reached 25 percent of enrollment coverage by 1996 and notably project 69 was not participating in
the most applicable period. Coverage was much higher for 4-year institutions for the time frame
when bachelor’s degrees might have been obtained and the re-analysis uses NSC data for looking a
BA receipt.

Re-Analysis Findings. In contrast to the Mathematic reported results, the re-analysis found that if outcome
measures were made more precise by standardizing by expected high school graduation year (EHSGY) using
data from each of the three applicable follow up surveys (third through fifth) and ten years of federal aid
records, that there were substantial and significant positive effects for evidence of postsecondary entrance
and financial aid application and award for the I'TT and TOT estimates weighted and unweighted and with
and without the bias introducing project 69. Effect sizes are consistently larger without project 69.

Upward Bound Opportunity (ITT) and UB/UBMS participation (TOT)

ITT evidence of ] o difference™+** FIGURE IV. Estimated rates of evidence of postsecondary entrance
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of EHSGY (excludes outlier) m account the complex sample design. Weighted estimates use poststratified weights. See
table 5 in body of the report for detailed note.
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files, study sponsored by the Policy and Program Studies Services (PPSS), of the Office of
Planning, Evaluation and Policy Development (OPEPD), LS. Department of Education:
study conducted 1992-93 to 2003-04; and federal Student Financial Aid (SFA) files 1994-
95 to 2003-04.

Both the Mathematica analyses and the re-analyses found significant and substantial impacts for the award of
any postsecondary degtree or credential by the end of the study period. With project 69 included the finding
of positive impacts for attainment of any degree or credential were driven by large impacts for “certificate”
attainment reflecting the type of postsecondary credentials awarded by the highly weighted project 69 that
was supposedly representing the largest 4-year public grantee stratum.

Among the results that are most troubling in their absence in the Mathatmatica reports are the substantial
impacts found on BA attainment for 66 of the 67 projects taken together when the confounding project 69 is
removed (figure V). For example, with the complete longitudinal file using survey data, financial aid records
data, and NSC data, the Treatment on the Treated (TOT) instrumental variables regression estimates of
impact show a large increase in BA receipt by +8 years after expected high school graduation--- gozng from



estimated 14.6 percent for the control group to 21.7 percent for the treatment group—an increase of 49 percent (figure 1°). As
can be seen by the second comparison in Figure V, estimates of BA receipt based on survey responses
adjusted for non-response are generally higher than those based on a complete longitudinal file using
administrative records data for non-responders as in the first comparison. However, the positive impacts for
Upward Bound are very similar using variables derived by Mathematica from the fifth followup survey
responders only by the end of the study period (29 percent for UB participants and 21 percent for non-participants).

Figure V presents the Treated on the Treated (TOT) estimates based on instrumental variables regression
modeling which one of the external reviewers stated were more appropriate than the Intent to Treat (ITT)
for this study given the high rate of waiting list drop out among the high mobility low income treatment
group (26 percent) in which over half were in middle school when sampled and control group crossovers into
Upward Bound or Upward Bound Math Science (UBMS) (12 percent). However, the ITT estimates not
shown here were also significant resulting in about a 28 percent increase in BA attainment.

Figure V. Impact of Upward Bound (UB) on
I OK S BA Naygee athainment: Instrumental
Variables Regression models for Treatment on tl
Treated (TOT) estimates based on 66 of 67 proje
in UB sample: National Evaluation of Upward
Bound, study conducted 19993 to 200304

Longitudinal file, BA in +8 of EHSGY using
all surveys (3-5), NSC, & SFA(those with no
evidence setto 0)

NOTE: EHSGY = Expected High School Graduation
Year; NSC = National Student Clearinghouse; SFA =
Student Financial Aid All estimates significant at
the .01 level or higher. Estimates based on 66 of 67
projects in sample representing 74 percent of UB at
the time of the study. One project removed due to
introducing bias into estimates and
representational issues. We use a 2-stage
— ‘ — instrumental variables regression procedure to
o 5 10 15 20 25 30 35 | control for selection effects for the Treatement on
the Treated (TOT) impact estimates. SOURCE: Data
tabulated January 2010 using: National Evaluation of Upward Bound data files, study sponsored by the Policy and Program
Studies Services (PPSS), of the Office of Planning, Evaluation and Policy Development (OPEPD), U.S. Department of
Education; study conducted 1992-9 to -2003-04.
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The National Evaluation of Upward Bound, in spite of the problems with project 69, is among the most
rigorous evaluations ever completed of a pre-college program. These results strongly suggest that services
provided by programs such as Upward Bound can make a major contribution to the national effort to
increase college preparation, access, and completion. The lessons learned concerning the need for more
careful attention to issues of sampling and non-sampling error and the need for “evaluations of the
evaluations” should also not be ignored, especially as we move forward with increased calls for use of
evaluations for policy development and budget decision making.






