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Abstract: The Ronald E. McNair Post-Baccalaureate Achievement Program provides higher education
institutions with federal funds to increase the doctoral attainment for students from disadvantaged
backgrounds. We conducted a meta-analysis of the impact of the McNair program on graduate
program enrollment. After an exhaustive literature search, we found 7 publications containing 13
studies that met the inclusion criteria. From these studies, we found that McNair program students
were almost six times as likely to enroll in a graduate program as the comparison group. Nonetheless,
there was much unexplained variability in effects across studies.
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1. Introduction

Historically, graduate students in the United States have not been a diverse group of individuals,
largely favoring those with privileged backgrounds [1-5]. As an illustration, 10.5% of White students
aged 25 to 59 years earned a master’s degree or above compared to 5.2% of Black and 4.1% of Hispanic
students [6]. There are also disparities by income group; 14% of individuals from the lowest income
group have obtained a bachelor’s degree or above while 60% of students from high-income households
have achieved this level of education [7]. This inequity in graduate education is problematic because
individuals who could succeed in post-graduate work are denied access because they are not provided
the “rules of the game” for graduate admission and matriculation [8], such as knowing how to
apply to graduate schools [9]. Students from these groups may also face issues with finances [10]
or differences in cultural norms [11-13] that can hinder their ability to enter or succeed in graduate
school. Students from certain backgrounds, such as those from low-income or racial/ethnic minority
households, are thus not represented in graduate programs in the United States, demonstrating inequity
in graduate degree attainment.

There have been various attempts to remedy the lack of representation in graduate education,
with one of the most well-known being the Ronald E. McNair Post-Baccalaureate Achievement Program.
The program began in 1986 to honor McNair, one of the astronauts who died in the Challenger
explosion [14]. The goal of the program is “to increase the attainment of Ph.D. degrees by students from
underrepresented segments of society” (i.e., low-income, first-generation, and racial/ethnic minority
backgrounds) [15].

There are multiple McNair Scholars Programs (MSPs) throughout the country, all of which are
primarily funded through the U.S. Department of Education (DoE). While there are some activities
that each MSP must include, there is also substantial freedom to implement the program in a way
that aligns with the goals and resources of their particular institution. One of those freedoms is the
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evaluation of their program. Some programs choose to study the effectiveness of their activities while
other just report the minimum necessary outcome information to the federal government (e.g., number
of students who complete research/scholarly activities, earn baccalaureate or doctoral degrees) [6].

While the DoE reports aggregate data from the MSPs, these reports largely focus on process
evaluation/program monitoring (i.e., how well the program is operating) [16]. What is lacking is
a synthesis of outcome/impact evaluations—that is, studies of whether the MSPs are increasing the
number of students from underrepresented backgrounds who succeed in graduate school.

Such a synthesis is needed for the McNair program because there is confusion about the
program’s effects. For example, the National Academies selected the McNair program as a “promising
intervention” for providing opportunities to support underrepresented students [17], and the Council
for Opportunity in Education [18] reported that it has increased the odds of obtaining a doctoral degree
for underserved students six-fold. On the other hand, a recent interview with a member of the Office
of Management and Budget indicated that the administration did not have evidence for the program’s
effectiveness [19]. This confusion has likely been part of the reason why the federal government has
provided inconsistent funding for this program over the last 15 years [20,21], and the White House
proposed to further decrease funding for the program in 2017 [18,22].

To date, there has not been a quantitative synthesis (i.e., meta-analysis) of the McNair program’s
impact. Meta-analyses are important for understanding a program’s impact [16]. They provide
a systematic method for organizing multiple studies and statistically synthesizing the results
(i.e., average effects and effect variability). Consequently, the aim of this study was to conduct
a meta-analysis of the MSP’s outcomes.

2. Overview of McNair Scholars Program

The MSP is a DoE outreach program that provides educational support and opportunities
for underrepresented students (e.g., low-income, first-generation, racial or ethnic minority) [23].
To have an MSP, institutions apply for a grant in which they describe a plan on preparing admitted
junior and senior undergraduate students for research-oriented doctoral programs. Each program
has autonomy to determine how it implements their activities [6] although these activities include
providing opportunities for research, internships, tutors, academic counseling, and faculty mentorship,
along with preparing graduate school applications. Programs may also provide other educational
and cultural seminars to help students gain a better understanding of what is required to succeed in
graduate school.

To be admitted, students must come from a disadvantaged background as well as demonstrate
high achievement, high motivation, and a desire to attain a doctoral degree. Disadvantaged background
is defined as: (a) Coming from a low-income household (i.e., family income < 150% of the federal
poverty level); (b) being a first-generation college attendee; or (c) belonging to a racial/ethnic minority
group [23]. At least two-thirds of these students must be both a first-generation student and come
from low-income families.

2.1. Previous Research on Effectiveness of McNair Scholars Program

Past federal reports have indicated that 99% of MSPs had met or exceeded their program objectives
(e.g., students obtained acceptance into graduate school, received funding for graduate school,
graduated from graduate school) [23,24]. Outside of meeting mandated federal objectives, some have
argued that MSPs are effective because they provide services to underserved populations [25,26].
More specifically, MSPs provide positive personal, social, and academic supports for those admitted to
the program, which are crucial for success in both undergraduate and graduate programs [27-29].

Social and personal benefits. The MSP’s research requirements not only can aid in developing
technical skills but can also provide students access to positive social environments. Students in MSPs
reported that the McNair community was encouraging and confidence building [30-32], as well as
gave them a chance to network with other professionals [33,34]. Moreover, students appreciated the
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McNair faculty/staff’s support [35-37] and mentorship [38,39]. In addition to providing advice on
graduate school and career matters [33,40], working one on one with faculty taught students how to
create positive relationships with other professionals in their discipline [34,35,41]. In other words,
the MSP provided them with models for how to be successful in their field [33,42].

These social environments are important because they provide additional opportunities to
learn [43]. For example, they help students form positive competency beliefs (i.e., self-efficacy) and
expectations about the graduate school process [35,44] and skill development in a particular academic
area [41,45,46]. In addition, it provides opportunities to form an academic identity [47-49] and help
combat “imposter syndrome” (i.e., a belief that they do not belong in a graduate program) [35,44,50].
Such social learning is important because it is related to both academic achievement and persistence [51],
and can also aid in helping others through leadership [32,44], becoming a role model [41], and advocating
for other students [34].

Academic benefits. As the primary goal of the MSPs is academic preparation, it is not surprising
that students in the program reported that it helped them with a variety of academic endeavors, such as
tutoring, preparation for graduate school, and even completing their undergraduate requirements on
time [33,52,53]. Because this program gives students the opportunity and encouragement to explore
academic areas of interest, it can also strengthen their curiosity and motivation [34,54,55] and develop
a variety of research interests [44].

All MSPs require students to complete and present a research project, a process that directly helps
them develop skills to be successful in graduate school [34,35,37]. Because of the high expectations
for the research requirement, students learn the research process (e.g., using libraries effectively,
presenting research to different audiences, obtaining summer internships) [56-58]. In addition, it helps
students learn the language and culture of the academy, which helps in both their approach to graduate
applications and later in graduate work [31,35,44]. For many students, the knowledge that they have
completed their own independent research provides them confidence that they can succeed in graduate
school [30,34,37,54].

In addition to research activities, MSPs also have activities directly related to the process of
applying to graduate programs [34,37,57]. The MSP application is similar to many graduate school
applications, so this first step gives students an initial understanding of what is to come when they
apply to graduate school [34,44]. Once students are in the program, many MSPs provide seminars
about graduate school, graduate school visits, and GRE preparation [34,37].

Obstacles. While there is a body of research showing MSPs benefit students, other research
has indicated that students face obstacles with participating in the program, which can contribute to
unsuccessful outcomes. For example, not all MSPs offer specialized programs, give students enough
time to adequately accomplish all of its objectives, or allow students to gain proper access to faculty
within their discipline [59]. In addition, some programs have not adequately handled their students’
lack of financial stability or provided enough flexibility for students who have to fulfill the program’s
requirements in addition to other existing responsibilities outside of the program [60,61]. Furthermore,
even though many programs have provided a community and support, some students have reported
still feeling isolated [44].

MSPs rely on faculty mentors, but students do not equally benefit from their mentor relationship.
Not all faculty involved have had the skills needed to be effective mentors [38,39]. Moreover,
some mentors have not been able to invite students into their own research because the students were
either not fully prepared or the faculty member’s work was inaccessible to undergraduate students [62].
Thus, if the MSP does not have proper faculty recruitment and selection, some students involved in
the program might not receive the quality mentorship and research skills that the program is designed
to provide [60].
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2.2. Current Study

While past research on the MSP has noted some social, personal, and academic gains for
participants, these studies are not unanimous in indicating that the MSP is effective. Other research has
indicated that MSP participants may not all have positive experiences or even derive benefit from their
involvement. These discrepancies in the literature on the effectiveness of MSPs in helping students
from low-income, first-generation, and racial or ethnic minority groups enroll in graduate school reveal
the need to examine the collective evidence of this program.

The purpose of this study was to conduct a meta-analysis of the MSP. Although the program has
multiple objectives, its primary goal is to “increase the attainment of Ph.D. degrees by students from
underrepresented segments of society” [6]. Consequently, we focused on the relation between MSP
participation and graduate school enrollment. The major hypothesis for this study was that MSPs will
be positively related to graduate school enrollment, demonstrated by MSP participants enrolling in
graduate school at higher rates than demographically similar peers who did not participate in an MSP.
Given the autonomy in how MSPs operate and the offerings they provide, however, we expected there
to be substantial variability (i.e., heterogeneity) in the size of the effect across studies.

3. Methods

3.1. Study Selection

To find information on the effects of MSPs, we searched the following databases: Academic
Search Complete, American Doctoral Dissertations, Education Research Complete, E-Journals, ERIC,
Humanities Source, MAS Ultra-School Edition, MasterFile Premier, PsycArticles, Psychology and
Behavior Sciences Collection, PsycInfo, TOPICSearch, and Google Scholar. We used these terms in each
search: “McNair,” “McNair program,” “McNair Scholars Program,” “McNair program effectiveness”,
and “trio program”.

In addition to searching the databases, we also used supplementary methods to find possible
sources. First, we examined the reference lists from found articles about MSPs for additional studies
(i.e., snowball method). Second, we contacted the DoE and authors of studies with McNair samples.
Third, we conducted an Internet search to see if MSP institutions had conducted evaluations and
self-published them (i.e., posted them on their website, but not submitted them for peer-review).

From this initial search, we found 129 publications, published between 1994 to 2017. We kept
publications if they met the following criteria: (a) Reported information specifically from MSP students,
and (b) provided quantitative information about the total number of students in the MSP and the
number of students who enrolled in graduate school. The DoE publishes annual reports on the number
of students from each MSP that enroll in graduate school, but these reports do not include the total
number of students in an MSP cohort. This precludes us from calculating the percentage enrolled in
graduate school per MSP; we excluded these reports from this study.

Only 7 of the 129 publications (5%) met our inclusion criteria. These are listed in Table 1. A majority
of publications were excluded because the authors used qualitative methods (k = 40, 31%), did not
collect any empirical information (k = 17, 13%), measured something other than enrollment in graduate
school (e.g., willingness to enroll in graduate school; k = 15, 12%), or grouped MSP students with
students from similar groups (e.g., other campus research groups, minority scholars; k = 6, 5%).

Table 1. Odds ratios, sampling variances, and moderator values for studies in the meta-analysis.

Study Odds Ratio ~ Sampling Variance McNair Type Created Comparison  #iMcNair  Mcomparison
Chatman (1995) 15.01 1.20 Single Yes 25 1,668,700
Fifolt, Engler, and Abbott (2014) 6.71 1.10 Single Yes 47 2,607,801

Ishiyama & Hopkins (2001)

First-generation, low-income,
ambitious, and high 5.08 1.15 Single Yes 47 118
academic ability




Educ. Sci. 2020, 10, 16 50f 15

Table 1. Cont.

Study Odds Ratio Sampling Variance McNair Type Created Comparison  #npfcNair Hcomparison
First-generation and 7.60 111 Single Yes 47 399
low-income
Mansfield et al. (2002)
Finished McNair in 1999 1.98 1.00 Multiple Yes 9090 1,743,411
Finished McNair in 1998 1.39 1.00 Multiple Yes 4140 1,720,320
Finished McNair in 1997 1.51 1.00 Multiple Yes 3618 1,706,661
McCoy, Wilkinson,
and Jackson (2008)
McNair 89-93 cohorts 18.58 1.05 Multiple No 100 1,679,162
McNair 89-00 cohorts * 22.07 1.00 Multiple No 12,530 1,742,196
Seburn, Chan,
and Kirshstein (2005)
Nationally 1.66 1.01 Multiple No 1282 118,000
representative sample
Demographically .
.. H 1.84 1.01 Multiple No 1282 700,000
similar sample
Thomas (1994)
McNair at Rutgers, 1993 46.20 1.81 Single Yes 88 1,688,400
McNair at Rutgers, 1994 58.21 2.77 Single Yes 91 1,721,500

Note. Created Comparison: Whether or not we used the Integrated Postsecondary Enrollment Data System or
Statistical Abstract of the United States to form a comparison group. *: study used in.

3.2. Extracted Information

For all publications that met the inclusion criteria, we coded the following information: publication
information (i.e., author, title, year), descriptive statistics on McNair samples and comparison groups,
and possible moderators. Due to the inconsistency in information reported in the publications, we could
only include one possible moderator: Type of sample used in the study (i.e., whether the study’s
sample used students from multiple MSPs or a single institution’s MSP). For studies that compared the
MSP to multiple groups (e.g., racial/ethnic minority groups, highly motivated juniors), we kept all
group comparisons. All coding was completed by the first author, with any questions resolved with
the second author as needed.

For publications that did not include a comparison group, we used data for racial/ethnic minority
enrollment from the Integrated Postsecondary Enrollment Data System (IPEDS) [63] to provide
comparison group enrollment rates. When the information was not available for racial/ethnic minority
graduate enrollment for that year in IPEDS, we obtained graduate enrollment from the Statistical Abstract
of the United States [64]. Information from these sources included total graduate enrollment and graduate
enrollment for racial/ethnic minority groups.

Using the total and racial/ethnic minority graduate enrollment values, we calculated the percent
of enrolled students who were a racial/ethnic minority. For studies that used multiple cohorts
(e.g., 1997-1999), we calculated the average of the total enrollment and percent enrolled in graduate
school to use for the comparison group. We acknowledge that belonging to a racial/ethnic minority
group, alone, does fully map onto the criteria for inclusion in an MSP. Nonetheless, this information
was available in all datasets while first-generation and low-income status were not.

Our outcome of interest is dichotomous, so our approach is akin to a logistic regression model.
We converted the enrollment data to the odds ratio (OR) effect size (ES). The OR is often the best choice
for ES when conducting a meta-analysis of binary data [65]. The OR was calculated as:

pmsp /(1 =pmsp )
pc/(1-pc) ’

where pysp is the proportion of MSP students enrolled in graduate school, p. is the proportion of the
comparison group enrolled in graduate school, and 1 — p is the proportion not enrolled in graduate

OR = )
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school. ORs > 1 indicate that the MSP students are more likely to enroll in graduate school than the
comparison students.

ORs are not symmetrical (i.e., negative effects between 0.01 and 0.99 and positive effects between
1.01 and o0). Consequently, we took the logarithm (log) of the ORs for all analyses. Taking the log of
the OR makes negative effects have negative values, positive effects have positive values, and a lack of
effect have a value close to zero.

3.3. Data Analysis

We approached the analysis from a model fitting perspective. That is, we fitted models representing
different hypotheses and compared how well they fitted the data. The models we fitted were the
(a) null model (i.e., no moderators), and (b) the type of MSP group as a moderator. In addition, as a check
on the data quality, we also fitted a model with a variable indicating whether or not we created the
comparison group. We did this to see if using our post-hoc comparison groups influenced the ES values.
For all models, we used the Paule-Mandel (PM) [66] estimator. We used it because it does not require
distributional assumptions, is efficient, and does well in estimating between-study variance [67].

To compare models, we used the corrected Akaike’s information criterion (AICc) and Bayesian
information criterion (BIC). Both examine model complexity as well as how accurate the model can
represent the data [68]. When comparing values across models, smaller values indicate better models.
If the difference is minimal, however, the models are likely functionally equivalent.

For all analyses, we used random-effects models [69] as implemented by the metafor package [70] in
the R statistical program [71]. Conceptually, these models assume the ESs are sampled from a universe of
possible effects and randomly vary from study to study. This means there are two measures of variability:
Variability within a sample (i.e., sasmpling error) and variability among the different samples (t?) [72].

In addition to T2, we calculated two measures of ES heterogeneity: Q and I?. The Q statistic
is the weighted sum of squares and is used to determine if all studies share a common ES [65].
When moderators are in the model, Q can be partitioned into heterogeneity within groups (Qy) and
between groups (Qp). All the Q statistics follow a x2 distribution under the null hypothesis. I is
related to Q but is an estimate of the percent of ES variability due to variability in the population
of studies [73].

3.4. Publication Bias

Meta-analyses can only be as accurate as the studies included. To examine the possible effects of
missing studies (i.e., publication bias), we examined a funnel plot, the correlation between ES and
standard error, and two fail-safe Ns. A funnel plot is a scatterplot of ESs against their standard errors.
Studies with large ns have smaller standard errors so appear toward the top of the graph. The absence
of publication bias tends to produce plots where ESs are distributed symmetrically about the mean
effect size. Similarly, an absence of publication bias should produce an ES-standard error correlation
close to zero. A fail-safe N is the number of studies in which the intervention ES was zero that would
be needed to be added to the dataset to change the overall ES noticeably. We examined the number
of studies we would have to add to reduce either (a) the average ES by half [74] or (b) reduce the
significance level to 0.05 [75].

4. Results

4.1. Search Results

Some of the publications reported results from multiple cohorts or groups, which allowed for
more than one effect size per publication in some instances. Of the 7 publications that fit the inclusion
criteria, 5 had multiple cohorts or groups within, which thus resulted in a total of 13 studies and
ESs. For example, the Mansfield publication [24] included results from three different cohorts which
allowed for three calculations rather than one. These 13 studies and their results are detailed in Table 1
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and Figure 1. Table 1 provides the ORs and sampling variances for each study, as well as sample sizes
and values on potential moderators. Figure 1 contains a forest plot of the studies.

Study Log Odds Ratio [96% CI]
Chatman (1885) ] 15.01 [ 6.48, 34.79]
Fifolt et al. (2014) e} 6.70[3.67, 12.25]
Ishiyvama & Hopkins (2003) e} 5111245, 10.64]
Ishiyama & Hopkins (2003) o] 7.5914.00, 14.40]
Mansfield et al. (2002) D om 1.88[1.88, 2.07]
Mansfield et al. (2002) " 1.38[1.29, 1.49]
Mansfield et al. (2002) Lo 1.51[1.39, 1.863]
McCoy et al. (2008) L 18.59 [11.95, 28.90]
McCoy et al. (2008) o 2207 [21.12, 23.08]
Seburn et al. (2005) - 1.66[1.39, 2.00]
Seburn et al. {2005) et 1.85[1.54, 2.22]
Thomas (1994) e 44.09 [10.02, 194.02]
Thomas {1984) e 63.32[8.18, 490.48]

 a— T T
1 2 4 10 20 40

Odds Ratio (log scale)

Figure 1. Forest plot for studies in the meta-analysis. Log odds ratios are represented by a square, with
the area of the square representing the study’s sample size. Bands from each square indicate the 95%
confidence interval. Log odds ratio values > 0 (as seen in all 13 studies) indicate the McNair program
students had a higher rate of graduate school enrollment than the comparison group. Studies are listed
alphabetical by author last name.

Some of the publications contained more than one study (i.e., multiple comparisons). There are
a variety of ways to analyze the data when publications report ESs for multiple comparisons [76].
We chose to ignore possible ES dependency by treating each study within a publication independently.
We chose this option for two reasons. First, two of the publications with multiple studies [24,34] used
different samples for each comparison, so represented no overlap in student data from within the
publications. Second, the comparisons that did have overlap in the data did so because they used
different comparison groups, not different treatments. As a validity check, however, we did a separate
analysis where we chose a single ES from a publication that reported the results from overlapping
samples. For this analysis, we chose the study with the largest overall n. The studies we chose are
indicated with an asterisk in Table 1.

4.2. Model Results

The model results are given in Table 2. For the unconditional (baseline) model, the average ES was
5.91 (95% CI: 2.93-11.87). Thus, on average, the odds of enrolling in graduate school were 5.91 times
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higher for students in an MSP than for students not in an MSP. Moreover, all the ORs were >1 (i.e., log
OR > 0 in Figure 1), indicating that none of the MSPs in this study had an iatrogenic effect. Nonetheless,
there was significant heterogeneity in the ESs (Q = 8303.90, df = 12, p < 0.01), however, indicating that
the average ES was likely not a representative estimate of the of the MSP effects.

Table 2. Model comparisons.

Model k a (SE) b (SE) AICc  BIC T2 (SE) Qs (@) Qw (df) 2
All Studies
Baseline 13 591 (1.43) - 47.73  47.66  1.51(0.67) - - 99.80

Single MSP 13 3.37(150) 371(1.89) 4692 4595 1.15(0.54) 4.24(1) 8288.12(11) 99.76
Created Comp. 13  593(1.92) 101(221) 5139 5042 167(077) <0.01(1) 1521.86(11) 99.72

Studies with Non-Overlapping Samples
Baseline 10 6.18(1.55) - - - 1.73 (0.89) - - 99.86

Note. k: number of studies; a: Intercept parameter estimate; b: slope; SE: standard error AICc: Akaike’s Information
Criterion (corrected); BIC: Bayesian Information Criterion; 72: effect variability; Q: heterogeneity within groups; Qp:
heterogeneity between groups df: degrees of freedom; I?: % of variability in effect sizes attributed to study variation.

The model with the MSP type as a moderator showed a slightly better performance than the
model with no moderators (i.e., lower AICc and BIC values), and Qp indicated that the type of study
explains some of the variability in graduate enrollment. That is, accounting for the type of MSP a study
examined provided additional information to explain differences in MSP effects. The intercept of 3.37
indicates that, on average, the odds of enrolling in graduate school were 3.37 (95% CI: 1.52-7.47) times
higher for MSP students in studies that examined multiple MSPs. The odds of attending graduate
school increased 3.71 (95% CI: 1.07-12.95) times in studies that examined a single institution’s MSPs.

Nonetheless, the difference between models was functionally indistinguishable. The Qyy and 72
values were still large, indicating that the studies in either group did not share a common effect size
and there was substantial unexplained heterogeneity in the model. The I? value indicated that 99.76%
of the observed variance reflected real differences in effect sizes; this was basically the same as the
baseline model.

The model with the IPEDS classification moderator showed worse performance than both the
baseline and MSP type models. Moreover, the Qp indicated that this variable did not account for any
additional variance in ESs. Thus, it appears that there was no functional difference in ESs for studies
that included comparison data and those for which we used the IPEDS data.

When we reduced the data to only include studies with no overlap in the samples, the average ES
was 6.18 (95% CI: 2.63-14.50). These results were functionally indistinguishable from the analysis using
all the studies since the CI for the reduced sample fully envelops the CI for the full sample. Moreover,
there was still significant heterogeneity in the ESs (Q = 8150.82, df = 9, p < 0.01), again indicating that
the average ES was likely not a very representative estimate of the MSP effects. We did not report AICc
and BIC values for the reduced data since those values should only be compared when the samples are
the same [68].

4.3. Publication Bias

The funnel plot for the MSP studies is shown in Figure 2. While the top of the plot is somewhat
symmetrical, there are few studies at the bottom. Moreover, there is a gap in the bottom left part of plot,
where the “non-significant” studies would be if they existed and we could not locate them. The rank
correlation between ES and the standard error was 0.41 (p = 0.06). Thus, it appears that publication
bias may be present in our ES estimates.
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Figure 2. Funnel plot for the 13 included studies. The X-axis indicates the ES for the study and the
Y-axis indicates the standard error, a function of the sample size. An asymmetrical funnel plot may
indicate publication bias.

The number of studies averaging no effect that we would have to add to our data to reduce the
average ES by half is 13, while we would have to add 41,276 additional studies to reduce the significance
level of the average effect to 0.05. Thus, is it likely that the McNair program is having a positive effect,
but the size of the effect we estimated from the studies we analyzed is likely overly large.

5. Discussion

This meta-analytic study examined the impact of being a part of the Ronald E. McNair Post-
baccalaureate Achievement Program (MSP) on graduate school enrollment. There were two hypotheses:
(a) MSP participation would be positively related to graduate school enrollment, and (b) that there
would be substantial variability in the effect sizes (ESs) between the studies. Our results supported
both hypotheses. First, the average odds ratio was 5.92 (95% CI: 2.93-11.87), indicating that the odds of
students in the program enrolling in graduate school were somewhere between approximately 3 to
12 times the odds for students from racial/ethnic minority groups who were in the comparison group.
These results did not substantially change when we accounted for our creation of the comparison
groups or when we removed studies that had overlapping samples.

Second, there was a large degree of heterogeneity in ESs across studies. This heterogeneity
indicates that the effectiveness of MSPs to help low-income, first-generation, and students from racial
or ethnic minority groups enroll in graduate school varies substantially by program. Due to the small
number of publications we found that met the inclusion criteria, compounded with the non-systematic
way in which the results were reported in those publications, we were not able to find any moderators
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that explained this variance. Thus, there is a need to better understand the features of MSPs that make
some more successful than others in getting their students to apply and enroll in graduate programs.

5.1. Implications

The first major implication from the study is that the MSP is effective in aiding low-income,
first-generation, or racial/ethnic minority students in attending graduate school. While we are uncertain
at this time what the magnitude of this effect is, we are confident that it is positive. We say this for two
reasons. First, the confidence interval around the odds ratio ES did not encompass one. Second, all the
studies in our analysis had positive effects (i.e., students in the MSP were more likely to go to graduate
school than students in the comparison group).

Second, the results from this study seem to contradict a statement by Director of the Office of
Management and Budget that the MSP is only “6 percent effective” [19]. While we are unsure exactly
what he meant by that statement, based on the director’s other remarks we believe he meant that only
6% of the students in an MSP go to graduate school because of the program. In our study, there were
17,096,668 students across all the comparison groups, and 2,681,501 (15.68%) of them went to graduate
school. This can roughly be thought of as the base rate. There were 32,236 students across all MSP
groups, of whom 14,908 (46.25%) went to graduate school. This 30% difference is more than twice the
base rate. Thus, based on the data from our study, the MSP is more effective than is being represented
by the White House’s current Office of Management and Budget.

Third, these results have some general educational implications. For policymakers who have
a large part in designating money for federal programs, these results can support their decisions
regarding the MSP in future funding cycles. For policymakers and stakeholders at regional or
state levels, they can be confident in their decisions to support universities with large numbers of
low-income, first-generation, or racial/ethnic minority student groups that apply for and maintain
an MSP. Without advocating for clear and open data regarding program effectiveness, however, federal
programs can be difficult to justify. Therefore, those involved can work to ensure that programs have
the support and structure in place to enable outside evaluations of programs.

5.2. Limitations

Despite the positive effects shown for MSPs, the results from this study should be interpreted
with caution. First, few MSPs conduct their own impact evaluations, or at least make the results of
these studies publicly available. Thus, our study results may not generalize well to the over 180 MSPs
currently in existence. This caution is buttressed by the publication bias we found in our results.
Not only did our analysis not include any study with a null or negative effect, 128 of the 129 (99%) of
the original publications we found reported positive aspects about MSPs. Thus, either the McNair
program is almost universally effective, MSPs are not evaluating their impact, or studies that show no
or negative effects (at least concerning graduate enrollment) are being stored in a lot of file drawers.

Second, the amount of unexplained variance between studies’ ESs prevents the formation of any
strong conclusions about the true size of the McNair program’s effects. While it appears that MSPs
have a positive effect on graduate school enrollment, we are not sure how large this effect is or what it
is about the MSPs that results in the effect.

Finally, the causal nature of these results is indeterminant. MSP participants self-select into
the program; there is no random assignment for students to receive the treatment of MSP support.
Those who do not choose to participate, such as those in the comparison group, likely exhibit important
differences, such as motivation to pursue a graduate degree.

5.3. Future Research

If nothing else, our meta-analysis highlights the need for more evaluations of the impact of the
McNair program, and for those evaluations to be made publicly available. Although the program has
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been around since the late 1980s, we could only find seven studies that reported information about
graduate school enrollment, and only a fraction of those were actually impact evaluations.

Second, future studies need to include as much information as possible about the program
enrollees and any comparisons groups. Although the McNair program is designed for low-income,
first-generation, and/or racial/ethnic minority students, such information was not available from
national databases. So, unless a study included a comparison group in its report, we could only
compare MSP students to national data on graduate enrollment for racial minority students only.
As such, we cannot tell for whom MSPs are having an effect. Previous MSP research has indicated that
students from racial/ethnic minority groups enroll in graduate school at higher rates than low-income
and first-generation students [23], so future studies need to examine if MSPs are more effective for
some of its constituents than others.

Third, future research needs to examine outcomes in addition to graduate enrollment. While this
outcome needs to be studied, it is not the same as completing a Ph.D. program. Thus, future impact
studies would do well to include information about attaining a Ph.D., as well as other ancillary
outcomes (e.g., bachelor’s degree completion, completion of any graduate program). Related to
outcome variables, the studies should report more information about the characteristics of students
(e.g., major, number of semesters in program) and MSPs (i.e., years since grant began, number of
research projects students complete). Such information could help to better understand the some of
the variability in effects between programs.

6. Conclusions

The results from this meta-analysis suggest that MSPs seem to aid in increasing the odds that
traditionally disadvantaged students will enroll in graduate school. Nonetheless, the degree to which
these programs succeed vary. More research is needed to examine what causes differences in not only
graduate school enrollment but other outcomes (i.e., graduate degree attainment) of interest.
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