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Preface and Acknowledgments

The panel was asked to respond to specific questions posed by NIH staff eager to learn more
about what the recently issued Data-Based Assessment of Research-Doctorate Programs in the
United States could reveal about the talent, training environment, outcomes, diversity, and
international participation in the biomedical sciences workforce. The unprecedented amount of
data collected from faculty, programs, and students as part of the Assessment provides a unique
resource for a deeper understanding of these topics and for comparisons across fields. This
report details some of the insights to be gained from mining the Assessment data. It also
illustrates the challenges inherent in attempting to collect data consistently across many sources.

Like most research projects, this one answered some questions but raised many more.
Questions on career outcomes for doctoral recipients, the role of postdoctoral scholars in the
training environment, and strategies for increasing the participation of underrepresented
minorities on research faculties are among those that the panel considered but could not answer.
Readers will certainly add more questions to those posed by NIH and by the panel and perhaps
be encouraged to undertake further study of this rich data source themselves.

This report has been reviewed in draft form by individuals chosen for their diverse
perspectives and technical expertise, in accordance with procedures approved by the National
Academies’ Report Review Committee. The purpose of this independent review is to provide
candid and critical comments that will assist the institution in making its published report as
sound as possible and to ensure that the report meets institutional standards for objectivity,
evidence, and responsiveness to the study charge. The review comments and draft manuscript
remain confidential to protect the integrity of the process.
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Summary

In September, 2010, the National Research Council (NRC) released A Data-Based Assessment of
Research-Doctorate Programs in the United States’ (referred to here as the Assessment), a report
describing an extensive database of data and rankings from more than 5,000 doctoral programs,
982 of which were in the biomedical sciences. As part of its support for this project, the National
Institutes of Health (NIH) asked the NRC to examine data on the biomedical sciences programs
to see if they could shed light on specific questions about research training and support, many of
which were highlighted in Investing In the Future, National Institute of General Medical
Sciences Strategic Plan for Biomedical and Behavioral Research Training’.

Given its substantial investment in doctoral research training, NIH was particularly
interested in the following questions:

1) In fields such as biochemistry, where programs are housed in both medical schools and
in arts and sciences faculties, are there apparent differences in median time to degree and
completion rates?

2) What correlations exist between student median time to degree and completion rates
and other characteristics of the programs, e.g.,

a) What is the correlation between students’ median time to degree and the
publication rates of faculty in their program?

b) What is the correlation between GRE scores and student median time to degree
and completion rates?

c) Do programs that offer additional student activities, such as writing workshops,
career seminars, etc., have longer times to degree, on average?

3) What are the correlations between the diversity of a program’s faculty and the
diversity of its students, both with regard to underrepresented minorities and women?

4) A large number of programs in the biomedical sciences classified themselves as
“Integrated biological science” programs and span the biomedical sciences. Are these
programs different in observed characteristics from the programs in which students
specialize in a specific area from the outset of doctoral study?

NIH also encouraged the panel to discuss other relevant issues.

! National Research Council, 2011. A Data-Based Assessment of Research-Doctorate Programs in the United States.
Washington, DC: The National Academies Press. The report and accompanying data table can be found at
www.nap.edu/rdp. A corrected data table was published on April 29, 2011.

? Investing In the Future, National Institute of General Medical Sciences Strategic Plan for Biomedical and

Behavioral Research Training 2011.Bethesda, MD. National Institutes of Health.
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2 RESEARCH-DOCTORATE PROGRAMS IN THE BIOMEDICAL SCIENCES

The panel identified 11 biomedical science fields to examine in this study (Table S-1).
An Excel table with data for each program in these fields is available with this report at
www.nap.edu.

TABLE S-1 Fields in the Biomedical Sciences in the Assessment of Research-
Doctorate Programs and Number of Programs Included in Each Field

Number of
Field Name Programs
Biochemistry, Biophysics, and Structural Biology 157
Biomedical Engineering and Bioengineering 74
Cell and Developmental Biology 120
Genetics and Genomics 66
Immunology and Infectious Disease 68
Integrated Biological and Biomedical Sciences 113
Microbiology 71
Neuroscience and Neurobiology 93
Nutrition 45
Pharmacology, Toxicology, and Environmental Health 117
Physiology 58

METHODOLOGY

At the outset, it is important for the reader to understand the sources and some of the limitations
of the data used to produce the correlations and other descriptions in this report. The committee
authoring the Assessment identified several sources of errors in the data that could not be
eliminated, including classification errors and data collection errors (see Box 2-1). The omission
of field-specific measures, such as books, patents, and articles presented at refereed conferences
in some science and engineering fields, means that the data do not capture the full scope of a
program’s research productivity. Once the data were released, institutions and others identified
additional problems, which led to the release of a corrected data table in April, 2011. In addition
to data from the Assessment, data on training grants and training slots were collected from the
NIH website.

The panel created pairwise correlations for a dozen characteristics of biomedical science
programs (variables)® of interest to NIH:

Average Publications per Faculty Member ~ Average GRE Scores
Average Citations per Publication Percent of Non-Asian Minority Students

3 Definitions of these and other relevant variables used in the Assessment are found in Appendix C.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 3
Percent of Faculty with Grants Percent of Female Students
Percent of Non-Asian Minority Faculty Average Ph.Ds per Year, 2002-2006
Percent of Female Faculty Average Cohort Completion Rate
Awards per Faculty Member Median Time to Degree

The correlations provide insights into the relationships between characteristics that can be
explored further. The panel focused its attention on correlation coefficients greater than or equal
to 0.3* (highlighted in the report) because they are nontrivial and they may display, in the panel’s
view, important relationships between program characteristics. When important correlations are
found, further analyses will be required, adjusting for potential confounding variables, to better
understand the causal relationships. Such adjustments are beyond the scope of this brief report.

RESPONSES TO QUESTIONS IN THE STATEMENT OF TASK

1) Comparison of Median Time to Degree and Completion Rates in Programs
Housed in both Medical Schools and Arts and Sciences Schools

The panel was unable to shed much light on the differences between programs in the same field
housed in medical schools and in arts and sciences schools, because the data that the institutions
provided for the Assessment were not specific enough to draw these distinctions among
individual programs. We did conduct an email inquiry of institutions with medical schools,
asking where their biomedical science programs were located administratively, but not enough
information was obtained, and too many ambiguities existed, to provide reliable comparisons.

2a) Correlation of Median Time to Degree or Completion Rates
with Faculty Research Productivity

The panel found correlations greater than or equal to 0.3 in six fields between the average
student time to degree and various measures of faculty research productivity: publications per
faculty member, citations per publication, and the percent of faculty with grants. Where
appreciable correlations exist, greater faculty research productivity is associated with longer
times to degree. We found weaker relationships between the average cohort completion rate and
faculty research productivity, with the exception of physiology.

* Correlations of 0.295 and higher were rounded to 0.3.

Copyright © National Academy of Sciences. All rights reserved.
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4 RESEARCH-DOCTORATE PROGRAMS IN THE BIOMEDICAL SCIENCES

TABLE S-2 Fields with Correlations > 0.3 Between Median Time to Degree or
Completion Rates and Faculty Research Productivity

Field Correlation > 0.3

Biomedical Engineering and Bioengineering Median Time to Degree with Average Cits/Pubs
Genetics and Genomics Median Time to Degree with Average Cits/Pubs
Immunology and Infectious Disease Median Time to Degree with Average Cits/Pubs
Microbiology Median Time to degree with % of Faculty w/ Grants
Nutrition Median Time to degree with Average Pubs/Faculty
Physiology Median Time to Degree with Average Cits/Pubs
Physiology Median Time to degree with % of Faculty w/ Grants
Physiology Completion Rate with % of Faculty w/ Grants

2b) Correlation of Median Time to Degree or Completion Rates with GRE Scores
and Average Number of Ph.D.’s

GRE General Test scores do not have correlations greater than or equal to 0.3 with median time
to degree in any fields except microbiology and nutrition, where students with higher GRE
scores have longer times to degree. The correlations between completion rates and both average
GRE scores and average number of Ph.D.’s are uniformly low, and in several fields are negative
(Table 3-2). The exception is physiology.

TABLE S-3 Fields with Correlations > 0.3 Between Median Time to Degree or
Completion Rates and Average GRE Scores or Average Number of Ph.D.’s

Field Correlation > 0.3

Biomedical Engineering and Bioengineering ~ Median Time to Degree with Average Number of Ph.D.’s
Microbiology Median Time to Degree with Average GRE Scores
Nutrition Median Time to Degree with Average Number of Ph.D.’s
Nutrition Median Time to Degree with Average GRE Scores
Physiology Completion Rate with Average Number of Ph.D.’s

2¢) Correlation of Median Time to Degree with Student Activities

The panel did not conduct an analysis of the possible correlations between median time to degree
and student activities such as writing workshops and career seminars. Preliminary examination
of the overall data on student activities made it clear that these types of activities are offered in
most doctoral programs, so correlations with other variables like median time to degree would be
small.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 5

3) Correlation of Faculty Diversity with Student Diversity

The correlations on diversity demonstrate a strong relationship between underrepresented
minority (URM) faculty and URM students in six of the eleven biomedical science fields:

TABLE S-4 Fields with Correlations > 0.3 Between Percent of Underrepresented
Minority (URM) Faculty and Percent of URM Students

Correlation of % URM Faculty

Field with % URM Students
Biochemistry, Biophysics, and Structural Biology 0.489
Integrated Biological and Biomedical Sciences 0.529
Microbiology 0.765
Nutrition 0.531
Pharmacology, Toxicology, and Environmental Health 0.370
Physiology 0.570

Potential factors associated with increased URM student enrollment are explored in Chapter 5.

With regard to gender, the panel found no meaningful correlation between the percent of
female faculty in a program and the percent of female students; the correlations are below 0.3 in
every biomedical science field. The highest correlation (0.288) is in nutrition, where over 50
percent of the faculty and over 75 percent of the students are female.

4) Comparison of Programs in Integrated Biological and Biomedical Sciences
with Other Fields

The panel took a close look at the programs in the field of integrated biological and biomedical
sciences. We wanted to use this diverse field to identify the programs in which students
typically spend one year sampling research in different laboratories and then choose an area of
specialization. However, the responding institutions provided data for individual fields, even
when those fields were part of an umbrella program.

Using data from the Assessment survey of doctoral programs, the panel examined the
ratio of the number of students who enrolled to the number of students who received offers of
admission to see if the integrated biological and biomedical science programs were more popular
(as indicated by a higher enrolled-to-offered ratio), but did not find any evidence of this.

OTHER TOPICS
In addition to the specific questions outlined in the statement of task, the panel used the data

from the Assessment to explore in a preliminary way several related topics: the relationship of
and completion rates to student funding; potential factors associated with increased URM

Copyright © National Academy of Sciences. All rights reserved.
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6 RESEARCH-DOCTORATE PROGRAMS IN THE BIOMEDICAL SCIENCES

enrollment; doctoral student experience and related characteristics in neuroscience and
neurobiology; and the number and location of postdoctoral fellows.

Median Time to Degree, Funding, and Completion Rates

Median time to degree is relatively constant across programs: medians range between 4.88 and
5.73 years for all biomedical science fields. In almost all programs, more than 90 percent of
students are fully funded in the first two years, about one-quarter with an institutional fellowship
and the rest through either a traineeship or research assistantship (Table 4-1). By the third year,
almost all students are funded through some combination of research assistantships and
traineeships. Since funding for the biomedical sciences comes primarily from NIH, the agency
can use its influence to encourage program practices in the biomedical sciences in a way that is
not available for other fields in science and engineering.

As might be expected, a shorter median time to degree correlates with a higher
completion rate; in at least six fields the correlation coefficient is < -0.3.

TABLE S-5 Correlations Between Median Time to Degree and Average Completion Rate by Field
Median

Time to Average
Degree  Completion

Field (years) Rate (%)  Correlation
Biochemistry, Biophysics, and Structural Biology 5.63 459 -0.375
Biomedical Engineering and Bioengineering 5.06 46.3 -0.134
Cell and Developmental Biology 5.66 50.1 -0.383
Genetics and Genomics 5.73 41.6 -0.451
Immunology and Infectious Disease 5.36 56.2 -0.071
Integrated Biological and Biomedical Sciences 5.62 47.4 -0.362
Microbiology 5.58 47.1 -0.493
Neuroscience and Neurobiology 5.68 46.2 -0.464
Nutrition 4.88 55.8 -0.165
Pharmacology, Toxicology, and Environmental Health 5.21 56.1 -0.260
Physiology 5.13 50.9 -0.179

A Deeper Analysis of Underrepresented Minorities
The Role of Training Grants
Associating NIH training grants with the university to which each program belongs, the panel

investigated two questions about the relationship of training grant awards to underrepresented
minority (URM) students and to international students.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 7

Do institutions with heavy dependence on training grants recruit more students who are from
underrepresented minority groups (URMSs) than schools with less dependence?

The panel found that institutions with a large number of training grants do have more
minority graduate students, but the programs are larger, and the correlation between the number
of training grants and the percentage of minority students is 0.00.

Do institutions with heavy dependence on training grants enroll fewer international students?

The same holds true with regard to international students. In fact, the correlation between
the number of training grants and the percentage of international students is slightly negative
(-0.240). Since international students cannot be supported on NIH training grants, this
correlation is not surprising. Thus, having more training grants does not appear to increase the
fraction of minority students or international students.

A Statistical Approach to Factors Associated with URM Enrollment

Simple correlations cannot tell the whole story, and the panel also developed a statistical
model that relates enrollment by URM’s to other program characteristics, in order to better
understand how to expand URM enrollment and graduation from PhD programs. The model
involved answering the three questions below.

How many URM graduates are expected per year across all programs?

Of the approximately 4,700 new Ph.D.’s per year in the biomedical sciences in 2002-
2006, roughly 550 (11.7 percent) were URM graduates (Figure 5-4). Based on these numbers,
only 17 percent of the biomedical science programs are expected to graduate more than one
URM student per year, and only three percent of programs are expected to graduate two or more.

What factors predict higher URM enrollment in a Ph.D. program?

The panel attempted to predict the expected enrollment rate of URM students as a function of
three factors (although other variables such as completion rate or percent of first year students
with full financial support could also be used):

e number of URM faculty;

e research productivity as measured by the 5th percentile of the NRC “research
productivity” ranking; and

e Dbiomedical science field.

As would be expected, the fraction of URM faculty is a very strong predictor of URM student
enrollment; overall, an increase in URM faculty members from 10 to 20 percent is associated
with an increase in the fraction of URM enrolled students from 10 to 40 percent (a factor of 3).
Faculty research productivity is not a strong predictor of URM PhD student enrollment, once the
number of Ph.D. students is taken into account.

Copyright © National Academy of Sciences. All rights reserved.
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Having controlled for these factors, to what extent does URM enrollment cluster within
universities, and which universities exceed URM enrollment expectations?

Since many universities have a large number of Ph.D. programs in the Assessment, the
panel also investigated whether there are unmeasured characteristics of each university that
attract URM Ph.D. students beyond the predictors considered above, i.e., whether URM students
cluster in biomedical science programs at a given university due to a random “university effect”
that is common to all the programs within that institution. Table 5-3 lists the 10 universities with
the highest values, which indicate the attractiveness of the university’s programs to URM
students beyond what is predicted by the field, percent of URM faculty, and research
productivity.

Profile of Neuroscience and Neurobiology

The panel also looked at data from the Assessment’s survey administered to students admitted to
candidacy in neuroscience and neurobiology and compared these results to other science and
engineering fields included in the student survey (chemical engineering and physics). Although
we do not have similar data for the other biomedical fields, we found that 95 percent of the
neuroscience and neurobiology students were somewhat or very satisfied with their training
program, and (along with chemical engineering) they reported the highest levels of student
productivity in research presentations and publications. Neuroscience and neurobiology students
were more likely to have their academic progress assessed by program faculty than students in
the other surveyed fields, and 86 percent of the programs collected data on students’
postgraduation employment. As in the other biomedical science fields, the percent of female
faculty in neuroscience and neurobiology (26 percent) did not correlate with the percent of
female students (52 percent), but it did correlate with shorter times to degree (-0.346).

Postdoctoral Scholars

Not surprisingly, most faculty members in every biomedical science field have spent time as
postdoctoral scholars, with older faculty having a smaller percentage of people with postdoctoral
experience. About 90 percent of the faculty who received their Ph.D.’s in the 1990s, e.g., have
held postdoctorates, except for those in biomedical engineering and nutrition. Postdoctorates are
concentrated in the largest programs, and they are also concentrated in the programs that are in
the top two quartiles for research productivity (Table 7-4). The largest numbers of postdoctorates
are being trained in, and presumably are contributing to, the most productive research
environments.

Copyright © National Academy of Sciences. All rights reserved.
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1

Introduction

In September, 2010, the National Research Council (NRC) released 4 Data-Based Assessment of
Research-Doctorate Programs in the United States’, (referred to here as the Assessment), a
report that described an extensive database containing data and rankings from more than 5,000
doctoral programs, 982 of which were in the biomedical sciences. A list of the biomedical
sciences fields covered in the Assessment and the number of programs included in each field is
shown in Table 1-1. An Excel table with data for each program is available with this report from
The National Academies Press, www.nap.edu.

TABLE 1-1 Fields in the Biomedical Sciences in the Assessment of Research-
Doctorate Programs and Number of Programs Included in Each Field

Number of
Field Name Programs
Biochemistry, Biophysics, and Structural Biology 157
Biomedical Engineering and Bioengineering 74
Cell and Developmental Biology 120
Genetics and Genomics 66
Immunology and Infectious Disease 68
Integrated Biological and Biomedical Sciences 113
Microbiology 71
Neuroscience and Neurobiology 93
Nutrition 45
Pharmacology, Toxicology, and Environmental Health 117
Physiology 58

The Assessment reported data on characteristics of doctoral programs for the 2005-2006
academic year. When the Assessment was released, much attention focused on the rankings, and
the use of the study as a data source was largely ignored. Further, those analyses that appeared
in the Assessment were primarily for broad fields—it was left to users to choose which data they
found useful for benchmarking and to conduct those studies on their own.

In this context, the National Institutes of Health (NIH) asked the National Research
Council to explore the data for the biomedical sciences to answer specific questions relevant to

! National Research Council, 2011. A Data-Based Assessment of Research-Doctorate Programs in the United States.
Washington, DC: The National Academies Press. The report and accompanying data table can be found at
www.nap.edu/rdp. A corrected data table was published on April 29, 2011.

9
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10 RESEARCH —-DOCTORATE PROGRAMS IN THE BIOMEDICAL SCIENCES

doctoral training in those fields (see Box 1-1 for the full statement of task). NIH is the major
federal agency to fund biomedical training of both doctoral students and postdoctoral scholars in
the United States. Funding for institutional and individual training grants exceeds $700 million
per year. In 2005, 5,707 predoctoral fellows and trainees in biomedical sciences were supported
by National Research Services Awards (NSRAs). This constituted approximately 20 percent of
the eligible’ biomedical science students in the Assessment.

Box 1-1 Statement of Task

A panel of the Committee on An Assessment of Research Doctorate Programs (BHEW-Q-
03-01-A) will examine data from the 2010 assessment with specific reference to the
biomedical sciences. The panel will report on findings for each of the biomedical sciences
fields with respect to variation in the characteristics of doctoral programs, specifically time
to degree, completion rates, program size, diversity, and research productivity. Comparisons
will be made among Ph.D. programs in the same field housed in medical schools and in
faculties of arts and sciences. Some of the questions to be addressed are:

1) In fields such as biochemistry, where programs are housed in both medical schools and in
arts and sciences faculties, are there apparent differences in time to degree and completion
rates?

2) What correlations exist between student time to degree and completion rates and other
characteristics of the programs, e.g.,
a) What is the correlation between students’ time to degree and the publication rates of
faculty in their program?

b) What is the correlation between GRE scores and student time to degree and
completion rates?

¢) Do programs that offer additional student activities, such as writing workshops,
career seminars, etc., have longer times to degree, on average?

3) What are the correlations between the diversity of a program’s faculty and the diversity of
its students, both with regard to underrepresented minorities and women?

4) A large number of programs in the biomedical sciences classified themselves as
“Integrated biological science” programs and span the biomedical sciences. Are these
programs different in observed characteristics from the programs in which students
specialize in a specific area from the outset of doctoral study?

Other issues may be raised by the panel on which the study data can throw light. The panel
will issue a consensus study report with findings but with no recommendations.

? International students, about 30% of total enrollment in the biomedical sciences, are not eligible for funding on
NRSA grants.
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A description of the sources of the data and a brief discussion of their limitations are
provided in Chapter 2, along with definitions of the specific variables from the Assessment used
in this study. A statistical summary of the variables by field can be found in Appendix E.
Chapter 3 discusses the panel’s approach to the examination of pairwise correlations and
analyzes correlations of median time to degree and completion rates with measures of faculty
research productivity, GRE scores, and the average number of Ph.D.’s per year. It also describes
the correlations between the percent of underrepresented minority (URM) faculty and URM
students in a program, and between the percent of women faculty and women students.
Correlations for each variable for all 11 fields are provided in Appendix D.

Chapter 4 provides a profile of time to degree, completion rates, and patterns of funding
in the biomedical sciences as a whole, as well as the sources of student funding in the biomedical
sciences compared with the broad fields of engineering and physical and mathematical sciences.
Chapter 5 delves more deeply into the possible connections between the number and percent of
students from underrepresented minority groups and other characteristics of doctoral programs,
including the number of training grant awards, the size of the program, the number of URM
faculty, faculty research productivity, and the percent of URM students in the field as a whole.

Chapters 6 and 7 use the Assessment data to explore some topics not explicitly mentioned
in the statement of task. In Chapter 6 the panel examines a specific field, neuroscience and
neurobiology, in greater depth, drawing on the results of the survey of doctoral students
conducted in this and four other sample fields in the Assessment. Chapter 7 describes the
participation of postdoctoral fellows in each of the 11 biomedical science fields, including the
percent of faculty with postdoctoral experience, the number of postdoctorates in each field, and
the average number of postdoctoral fellows based on the research quality of the program.

The panel was unable to shed much light on three of the questions in the statement of
task. Differences between programs in the same field housed in medical schools and in arts and
sciences schools, and differences between programs in integrated biological and biomedical
sciences and other fields, are discussed briefly in Chapter 8. In both cases, however, the data that
the institutions provided for the Assessment were not specific enough to draw these types of
distinctions among individual programs.

Also, the panel did not conduct an analysis of the possible correlation between student
activities such as writing workshops and career seminars and median time to degree. Preliminary
examination of the overall data on student activities made it clear that these types of activities are
offered in most doctoral programs, so correlations with other variables like time to degree will be
small.

In its deliberations, the panel—which consisted of experts in training policy, graduate
education in the biomedical sciences, and statistics—was frequently tempted to delve into the
explanations of the findings or expand the findings into recommendations. The committee’s
analysis and findings, however, were limited by the collected data and the fact that NIH did not
ask for causal analysis. Even with these limitations, the findings illustrate the type of insights
that can be gained through use of this very rich source of data on doctoral programs in the
biomedical sciences, as well as pointing out possible directions for future research.
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Sources of the Data

The data used in this study were collected as part of the National Research Council’s Data-Based
Assessment of Research-Doctorate Programs, and the data collection procedures and caveats are
described in detail in that report.’” The committee authoring the Assessment identified several
sources of errors in the data that could not be eliminated, including classification errors and data
collection errors. The omission of field-specific measures, such as books, patents, and articles
presented at refereed conferences in some science and engineering fields, means that the data do
not capture the full scope of a program’s research productivity (see Box 2-1).

The data on research productivity that were collected during the study were analyzed in
specific ways in the Assessment report, but the full database available to researchers could
extend this analysis to explore alternate measures of research productivity by the faculty. For
example, less emphasis could be placed on a count of journal articles, which were not judged on
the basis of their impact, and greater emphasis could be placed on the citation measure.
Alternately, only articles with citations could be counted. These are only a few suggestions for
further analysis.

Once the data were released, institutions and others identified additional problems, which
led to the release of a corrected data table in April, 2011.> It is important for the reader to
understand some of the limitations of the data used to produce the correlations and other analysis
in this report.

! See Chapter 3 of the Assessment, “Study Design.”
2 A summary of the changes made to the data table and a log of individual corrections are available at
www.nap.edu/rdp.

13
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BOX 2-1 Sources of Data Errors in the Assessment of Research-Doctorate
Programs

1) Classification errors. The taxonomy of fields may not adequately reflect distinctions that the
field itself considers to be important. For example, in anthropology physical anthropology is a
different scholarly undertaking from cultural anthropology, and each subfield has different
patterns of publication. By lumping together these subfields into one overall field, the committee
is implying comparability. Were they separate, different weights might be given to publications
or citations. Anthropology is not alone in this problem. Other fields are public health,
communications, psychology, and integrated biological science. Although this study presents
ranges of rankings across these fields, the committee encourages users to choose comparable
programs and use the data, but apply their own weights or examine ranges of rankings only
within their peer group.

2) Data collection errors. The committee provided detailed definitions of important data
elements used in the study, such as doctoral program faculty, but not every program that
responded paid careful attention to these definitions. The committee carried out broad statistical
tests, examined outliers, and got back to the institutions when it had questions, but that does not
mean it caught every mistake. In fields outside the humanities it counted publications by
matching faculty names to Thomson Reuter’s data and tried to limit mistaken attribution of
publications to people with similar names. Despite these efforts, some errors may remain.

3) Omission of field-specific measures of scholarly productivity. The measures of scholarly
productivity used were journal articles and, in the humanities, books and articles. Some fields
have additional important measures of scholarly productivity. These were included in only one
field, the computer sciences. In that field peer-reviewed conference papers are very important. A
discussion of data from the computer sciences with its professional society led to further work on
counting publications for the entire field. In the humanities the committee omitted curated
exhibition volumes for art history. It also omitted books for the science fields and edited volumes
and articles in edited volumes for all fields, since these were not indexed by Thomson-Reuters.
All of these omissions result in an undercounting of scholarly productivity. The committee
regrets them, but it was limited by the available sources. In the future it might be possible to
obtain data on these kinds of publication from résumés, but that is expensive and time-
consuming.

NOTE: The computer sciences count as publications articles that are presented at refereed
conferences, but until recently few of these papers were indexed by Thomson Reuters. To deal
with this practice, the committee compiled a list of such conferences that were not indexed and
counted these publications from faculty résumés, as it did in the humanities.

SOURCE: 4 Data-Based Assessment of Research-Doctorate Programs in the United States,
p. 7.
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In addition to data from the Assessment, data on training grants and training slots were
collected from the NIH website.” Using these two sources, the panel has identified correlations
among many of the characteristics of doctoral programs in the biomedical sciences mentioned in
the statement of task:

Average Publications per Faculty Member
Average Citations per Publication
Percent of Faculty with Grants

Percent of Non-Asian Minority Faculty
Percent of Female Faculty

Awards per Faculty Member

Average GRE Scores

Percent of Non-Asian Minority Students
Percent of Female Students

Average PhDs per Year, 2002-2006
Average Cohort Completion Rate
Median Time to Degree

Appendix D provides the correlations for these 12 variables for each field. With the exception of
Awards per Faculty Member, all are discussed in Chapter 3.

In addition to the above list, other variables, such as the percent of first-year students
with research assistantships or the percent with external fellowships, were used in analyses in
later chapters (e.g., Chapter 4). Appendix C contains definitions of all of the relevant variables
from the Assessment; data on these variables for each biomedical program are included in the
Excel table available with this report. Appendix E contains the statistical summary of each
variable by field.

Finally, the panel relied on other results from the Assessment surveys of doctoral
programs, faculty, and students for more targeted analysis. Data on doctoral student satisfaction,
productivity, and changes in career objectives in neuroscience and neurobiology (Chapter 6)
came from the survey conducted of doctoral students in that and four other sample fields
(chemical engineering, physics, economics, and English)*. Data on postdoctorates in Chapter 7
were drawn from primarily unpublished results of the program and faculty surveys. Although not
all of these data are discussed in the Assessment report, they are available in the online Excel
data table that accompanies this report or in the full database available for public use.

3See hitp.//grants.nih.gov/training/outcomes. htm#fundedgrants; data are from the version posted in 2009. Using
NIH data, we were unable to associate training grant funding with particular programs. We were, however, able to
tie them to particular institutions, and this is the approach we take in the analysis in this report.

* See “Data from Student Questionnaires” in Chapter 7 of the Assessment.
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PAIRWISE CORRELATIONS

In its statement of task, the panel was asked to examine the correlations among a number of the
variables in the Assessment (see Box 1-1). Several of the correlations are presented in this
chapter, including correlations of student time to degree and completion rates with various
characteristics of doctoral programs, and correlations between the diversity of a program’s
faculty and the diversity of its students. All of the data are drawn from the tables of pairwise
correlations found in Appendix D, in which any correlations greater than or equal to 0.3" are
highlighted.

The correlations provide insights into the relationships between characteristics that can be
explored further. The panel focused its attention on correlation coefficients greater than or equal
to 0.3 because they are nontrivial and they may display, in the panel’s view, important
relationships between program characteristics. Pairwise correlations uncover these potential
relations of interest. Where associations are detected that, based upon prior knowledge, are
judged indicative of relationships worth further study, adjustments for potential confounding
variables must be made. Such adjustments are beyond the scope of this brief report.

Table 3-1 provides the correlations of student median time to degree and average cohort
completion rate with three measures of faculty research productivity: average publications per
faculty member, average citations per faculty member, and the percent of faculty with grants (see
Appendix C for definitions). There is little relation between the average cohort completion rate
and the productivity measures, with the exception of faculty with grants in physiology. The
correlation of median time to degree and grants is also strong for physiology, and the correlations
of median time to degree with citations per publication are strong for physiology, biomedical
engineering and bioengineering, genetics and genomics, and immunology and infectious disease.
Correlations in these four fields do not meet the 0.3 level with respect to publications per faculty,
although they range from 0.179 to 0.272. The only field with a strong correlation between
median time to degree and publications per faculty is nutrition. Where appreciable correlations
exist between median time to degree and measures of faculty research productivity, greater
research productivity is associated with longer times to degree.

! Correlations of 0.295 and higher were rounded to 0.3.

17
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Table 3-2 correlates median time to degree and average completion rate with GRE
General Test scores and the average number of Ph.D.’s in each program. The correlations
between cohort completion and both average GRE and average PhDs are uniformly low, and in
several fields are negative. The exception is physiology. There is a positive correlation with
respect to median time to degree and both average GRE scores and average Ph.D.’s produced,
but only in nutrition are both strongly correlated. In biomedical engineering and bioengineering
there is a strong correlation between median time to degree and average number of Ph.D.’s, and
in microbiology a strong correlation between median time to degree and average GRE scores.

TABLE 3-2 Correlations of Median Time to Degree and Average Cohort Completion with GRE Scores

and Number of PhDs
Correlation with
Correlation with Median Average Cohort
Time to Degree Completion
Average
Ph.D.’s Average
GRE 2002 to GRE Ph.D.’s 2002
Fields Average 2006 Average to 2006
Biochemistry, Biophysics, and Structural
Biology 0.114 0.140 0.094 0.046
Biomedical Engineering and Bioengineering 0.251 0.491 0.080 -0.011
Cell and Developmental Biology 0.093 0.074 -0.022 -0.022
Genetics and Genomics 0.179 0.074 -0.108 0.235
Immunology and Infectious Disease 0.033 0.050 -0.216 0.051
Integrated Biological and Biomedical Sciences 0.111 0.145 -0.181 -0.033
Microbiology 0.319 0.270 -0.075 -0.089
Neuroscience and Neurobiology 0.156 0.150 0.007 0.076
Nutrition 0.487 0.309 -0.055 -0.106
Pharmacology, Toxicology, and Environmental
Health 0.179 0.038 -0.058 0.103
Physiology 0.223 0.192 0.261 0.295

The correlations in Table 3-3 demonstrate a strong relationship between underrepresented
minority faculty and underrepresented minority students in six of the eleven fields:

Biochemistry, Biophysics, and Structural Biology;
Immunology and Infectious Disease;

Microbiology;

Nutrition;

Pharmacology, Toxicology, and Environmental Health; and
Physiology.

For a fuller discussion of underrepresentation see Chapter 5.
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The same relationship does not hold true for gender. The panel found no meaningful
correlation between the percent of female faculty in a program and the percent of female
students; the correlations are below 0.3 in every biomedical science field. The highest correlation
(0.288) is in nutrition. While the average percentage of female students in all fields except
biomedical engineering and bioengineering is over or near 50 percent, this is not the case with
the average percentage of female faculty (see Appendix E). Only in nutrition is the average
percentage of female faculty over 50 percent; the average percentage of female students is over
75 percent. Participation of women in faculty positions in the biomedical sciences is not a new
issue. Women have consistently been represented on the faculty of biomedical fields at a rate
lower than their proportion in the Ph.D. population.” Thus, although programs with a higher
percentage of minority faculty do indeed seem to attract minority students at a higher rate, the
same is not true for women.

TABLE 3-3 Correlations of Percent Female Students with Percent Female Faculty and
Percent of Non-Asian Minority Students with Percent Minority Faculty

Correlation with Correlation with

Percent Female Percent Non-Asian

Students Minority Students

Percent Female Percent Minority

Fields Faculty Faculty

Biochemistry, Biophysics, and Structural Biology 0.170 0.489

Biomedical Engineering and Bioengineering 0.118 0.076

Cell and Developmental Biology 0.004 0.247

Genetics and Genomics 0.109 0.290

Immunology and Infectious Disease 0.014 0.150

Integrated Biological and Biomedical Sciences 0.227 0.529

Microbiology 0.233 0.765

Neuroscience and Neurobiology 0.204 -0.002

Nutrition 0.288 0.531
Pharmacology, Toxicology, and Environmental

Health 0.187 0.370

Physiology 0.086 0.570

The correlations in Appendix D permit examination of many other relationships among
the characteristics of doctoral programs, faculty, and students. For example, the relationship
between program size (as measured by average number of Ph.D.’s) and research productivity (as
measured by faculty publications, citations, and grant awards) may be of particular interest to
some university administrators and researchers. Although correlation does not imply causation,

2 Research Training in the Biomedical, Behavioral, and Clinical Research Sciences, National Academies Press,
2011,p. 39.
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it would make sense that, in fields where laboratories are critical to research productivity,
programs with larger laboratories would be more productive—even when measured on a per
capita basis. This is seen in the relationship between the three measures of research productivity
and number of Ph.D.’s, where several fields with higher values for these productivity variables
also tend to have a larger number of Ph.D.’s (see Appendix E).

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

Time to Degree, Funding, and Completion Rates

Median time to degree in the biomedical sciences is relatively constant across fields: medians
range from 4.88 to 5.73 years for all biomedical science fields with a standard deviation of less
than or equal to one year (see Appendix E). There is a “model” for doctoral training. In almost
all programs, more than 90 percent of students are fully funded in the first two years, about one-
quarter with an institutional fellowship and the rest through either a traineeship or research
assistantship. By the third year, almost all students are funded through some combination of
research assistantships and traineeships. This funding is available for 6 years of doctoral study,
although the source of funding may vary.

Table 4-1 shows the funding patterns in the biomedical sciences compared with the broad
fields of engineering and the physical and mathematical sciences. Nearly one-third of students in
the biomedical sciences receive funding through external fellowships or traineeships after the
first year, as compared with a percentage that is less than one-half as large for engineering and
the physical sciences. Since funding for the biomedical sciences comes primarily from the
National Institutes of Health, NIH can use its influence to encourage program practices in the
biomedical sciences in a way that is not available for other fields in science and engineering,
where research assistantships on grants to individual investigators are the dominant avenue for
funding doctoral students beyond the first year.

23
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TABLE 4-1 Sources of Funding for Ph.D. Students by Year of Enrollment 2005-2006, by Percent

YEAR 1 YEAR 2
Physical and Physical and

Biomedical Mathematical Biomedical Mathematical

Sciences Sciences Engineering Sciences Sciences Engineering
External fellowships or
traineeships alone or with
institutional support 25 9 10 33 11 11
Institutional fellowships and
assistantships alone or with
institutional support 34 25 27 18 17 20
Research assistantships 22 14 33 33 28 46
Teaching Assistantships 12 45 15 12 37 11
Other or less than full
support 4 2 4 3 2
Unfunded 2 10 2 4

YEAR 3 YEAR 4
Physical and Physical and

Biomedical Mathematical Biomedical Mathematical

Sciences Sciences Engineering Sciences Sciences Engineering
External fellowships or
traineeships alone or with
institutional support 35 13 11 35 13 10
Institutional fellowships and
assistantships alone or with
institutional support 16 14 18 14 14 17
Research assistantships 37 38 49 40 43 51
Teaching Assistantships 8 2 10 7 23 8
Other or less than full
support 3 3 2 4
Unfunded 2 2
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TABLE 4-1 Sources of Funding for Ph.D. Students by Year of Enrollment 2005-2006, by Percent
(cont’d)

YEARS YEAR 6
Physical and Physical and

Biomedical Mathematical Biomedical Mathematical

Sciences Sciences Engineering Sciences Sciences Engineering
External fellowships or
traineeships alone or with
institutional support 34 12 9 32 11 6
Institutional fellowships and
assistantships alone or with
institutional support 11 14 16 10 12 12
Research assistantships 43 47 53 46 48 52
Teaching Assistantships 6 20 7 6 18 7
Other or less than full
support 4 2 4 4 4 6
Unfunded 2 4 8 2 7 14

YEAR 6+
Physical and

Biomedical Mathematical

Sciences Sciences Engineering
External fellowships or
traineeships alone or with
institutional support 26 7 4
Institutional fellowships and
assistantships alone or with
institutional support 11 9 9
Research assistantships 42 43 40
Teaching Assistantships 6 15 7
Other or less than full
support 7 6
Unfunded 7 18 31
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In terms of completion rates, the average percent of doctoral students who complete their
degrees in 6 years or less ranges from 42 percent in genetics and genomics to 56 percent in
pharmacology, toxicology, and environmental health. There is substantial variation among
programs, however. For example, in immunology and infectious disease, one university had a
completion rate of 100 percent, while another had a completion rate of 25 percent, although both
programs average 3.4 doctorates per year. The extent to which this difference is due to variations
in admissions policies, retention efforts, funding, or other factors, is impossible to say. Case
studies or other detailed analyses would be needed to sort this out. It is noteworthy, however,
that immunology and infectious disease programs at both institutions had the same median time
to degree for those students who did complete.

As might be expected, a shorter median time to degree is correlated with a higher
completion rate. In at least six fields the coefficient is <-0.3:

TABLE 4-2 Correlations Between Median Time to Degree and Average Completion Rate by Field

Median
Timeto  Average
Degree  Completion

Field (years) Rate (%)  Correlation
Biochemistry, Biophysics, and Structural Biology 5.63 45.9 -0.375
Biomedical Engineering and Bioengineering 5.06 46.3 -0.134
Cell and Developmental Biology 5.66 50.1 -0.383
Genetics and Genomics 5.73 41.6 -0.451
Immunology and Infectious Disease 5.36 56.2 -0.071
Integrated Biological and Biomedical Sciences 5.62 47.4 -0.362
Microbiology 5.58 47.1 -0.493
Neuroscience and Neurobiology 5.68 46.2 -0.464
Nutrition 4.88 55.8 -0.165
Pharmacology, Toxicology, and Environmental Health 5.21 56.1 -0.260
Physiology 5.13 50.9 -0.179
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Representation of Underrepresented Minorities

NIH TRAINING GRANTS!

Associating training grants with the universities to which a program belongs, the panel
investigated two questions about the relationship of training grant awards to underrepresented
minority (URM) students and to international students.

Do institutions with heavy dependence on training grants recruit more students who are from
underrepresented minority groups (URMs) than schools with less dependence?

To explore this question, the number and percentage of URM students were plotted against
the number of training grants for each institution. Data showing the numbers of URM’s as well
as the percentage by institution are given in Figures 5-1a and 5-1b. Numbers were used in
Figure 5-1a to test the hypothesis that the more training grants an institution has, the more URMs
it will recruit. Figure 5-1b, using the percentage of URMs, shows that, even in institutions with a
large number of training grants, the representation of URMs is about average, and is similar to
institutions with fewer grants.

It is true that the programs with more URM students also are the larger departments and the
ones with higher research productivity. Hence, while a higher number of NIH training grants go
to programs with a larger number of minority Ph.D. students, it is not necessarily true that the
proportion of support going to minorities is greater because of the training grants. Program
specific data would be important for an analysis that addresses this more challenging question.

' A note on the data: Using NIH data, we were unable to associate training grant funding with particular programs.
We were, however, able to tie them to particular institutions, and this is the approach we take in the analysis that
follows. MARC training grants were not included.

27
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FIGURE 5-1a Comparison of the Number of Training Grant Awards and the Number of
Underrepresented Minorities by Institution. The correlation between training grants and number of URM
students is 0.748.
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FIGURE 5-1b Comparison of the Number of Training Grant Awards and the Percentage of

Underrepresented Minorities by Institution. The correlation between training grants and the percentage of

URM students is 0.000.

The above notwithstanding, there are some institutions that stand out as having a high
percentage of URM students, regardless of the number of training grants (see Table 5-1).
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TABLE 5-1 Institutions with programs having 20 percent or more URM students and the number of
their training grant awards

Average Percent Average of Number of
Institution Name of URM Students Training Grant Awards
Howard University 95% 3
New Mexico State University Main Campus 48% 2
City University of New York Grad. Center 38% 1
University of North Texas Health Science Center 37% 2
Loma Linda University 35% 0
University of Georgia 32% 3
University of New Mexico Main Campus 31% 6
University of Southern Mississippi 30% 0
University of Miami 27% 3
Auburn University 26% 0
Florida International University 26% 0
University of North Carolina at Greensboro 25% 0
University of South Carolina Columbia 24% 0
University of Louisville 23% 5
Oklahoma State University Main Campus 23% 1
University of California-Santa Cruz 21% 5
University of Maryland Baltimore County 21% 2

More analysis is needed to identify the characteristics of these institutions that make them
particularly successful in recruiting URM doctoral students.

Do institutions with heavy dependence on training grants enroll fewer international students?

Here we looked at the percentage of international students in a program related to the number
of training grants the institution holds. As shown in Figure 5-2, institutions with greater than 15
training grant awards had an average of about 25 percent international students in their
biomedical sciences programs, compared to about 35 percent at institutions with smaller
numbers of grants. Since international students cannot be supported on NIH training grants, this
difference is not surprising.
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FIGURE 5-2 Percent of International Students at an Institution Grouped by Number of Training
Grants (All Institutions) The correlation between training grants and the percentage of international
students is -0.240

A STATISTICAL APPROACH
Another approach to issues relating to underrepresented minorities is to develop a model of
enrollment by URM’s that relates enrollment to other program characteristics, in order to better
understand how to expand their enrollment and graduation from Ph.D. programs. Toward that
end, the biomedical sciences data of the Assessment can identify factors associated with higher
URM enrollment among the participating programs. The panel addressed three questions in turn:

o  How many URM graduates are expected per year across all programs?

o What factors predict higher URM enrollment in a PhD program?
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e Having controlled for these factors, to what extent does URM enrollment cluster

within universities, and which universities exceed URM enrollment expectations?

URM Ph.D. Students and Graduates

There are close to 40,900 Ph.D. students in the 982 biomedical sciences programs in the
Assessment. Of these, approximately 4,700 (11.5 percent) are from underrepresented minority
groups (URMs). Figure 5-3 shows the distribution of the percentage of URM Ph.D. students
across the programs (0 = no URM students; 100% = all are URMs). The median percent of
URMS is 10 percent; the middle half of programs have between 4 and 16 percent of URM Ph.D.
enrollments, which corresponds to 1 to 7 URM students.

Number of Programs

100 150 200 250

50

Percentage of PhD Students From Non-Asian Minority Groups

20 40 60

Percent

FIGURE 5-3 Histogram Describing the Percentage of URM Ph.D. Students for 981 Bioscience Programs

Figure 5-4 shows the distribution of the expected number of URM graduates per year.

This measure for a program is estimated by multiplying the share of enrolled URM students by
the average number of graduates over the previous 3 years. Seventeen percent of programs are
expected to graduate more than one URM student per year; three percent of programs are

? One of the 982 programs did not have data for URMs.
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expected to graduate two or more. Of the approximately 4,700 new Ph.D.’s per year over the 982
departments, roughly 550 were URM graduates.

Expected Number of URM PhD Graduates per Year

Number of Programs
200 300 400
1 1 1

100
]

0 2 4 6
Expected Number of PhDs

FIGURE 5-4 Histogram Describing the Expected Number of URM PhD Graduates per Year for 982 Bioscience
Programs

Factors that Predict URM Enrollments

To identify key factors that predict the number of URM graduate students in a program, the
panel used Poisson log-linear regression to predict the expected rate of enrolled URM students
(number URM per total enrolled students) as a function of the following factors:

e number of URM faculty;

e research productivity as measured by the 5t percentile of the NRC “research
productivity” ranking’; and

e biomedical science field.

3 Other variables (e.g., completion rate or percent of first year students with full financial support) could be used in
this analysis.
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The model also includes a random effect for each university to account for the correlation
among URM enrollments among programs from the same university (see below). The regression
coefficients are estimates of log relative rates of URM enrollment per unit change of the
predictor, other variables held fixed. For example, the exponential of the coefficient for the URM
faculty fraction is the factor that multiplies the expected URM student enrollments if the fraction
of URM faculty increases from 0 to 100 percent. A factor of 1.0 = exp(0) means that the
percentage of URM faculty has no effect on the fraction of URM PhD students; a factor of 3
means that an increase in URM faculty members from 10 to 20% is associated with an increase
in the fraction of URM enrolled students from 10 to 40%. Table 5-2 shows a subset of the
results of this log-linear regression.

TABLE 5-2 Predictor, Estimated Relative Rate (RR) and t-Statistic for Null

Predictor Relative Rate t-statistic
Biochemistry, Biophysics, and Structural Biology+
Biomedical Engineering and Bioengineering 1.17 2.26
Cell and Developmental Biology 1.16 2.44
Genetics and Genomics 1.09 1.09
Immunology and Infectious Diseases 1.32 3.56
Integrated Biological and Biomedical Sciences 0.97 -0.42
Microbiology 1.35 4.15
Neuroscience and Neurobiology 1.25 3.45
Nutrition 1.35 291
Pharmacology, Toxicology, and Environmental Health 1.48 6.08
Physiology 1.28 2.71
URM Faculty Fraction 2.96 3.160
Research Productivity 1.0015 1.73

NOTE: RR=I from log-linear regression of the number of URM PhD students on the indicators of field;
biochemistry, biophysics, and structural biology is the reference program with RR assigned to be 1.0,
fraction of URM (0-1), and for the 5" percentile of the research productivity (0-100).
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The relative rate estimates for biochemistry, biophysics, and structural biology and for
integrated biological and biomedical sciences are the smallest, indicating that among the
observed data, they are the least well-subscribed biomedical science departments by URM
students, all else being equal. Pharmacology, toxicology, and environmental health,
microbiology, immunology and infectious disease, and nutrition have the largest estimates,
which range from 35 to 48 percent higher rates of enrollment than in biochemistry, biophysics,
and structural biology.

Research productivity of the program faculty is not a strong predictor of URM Ph.D.
student enrollment, once the number of PhD students is taken into account. However, as would
be expected, the fraction of URM faculty is a very strong predictor. For a 10 percentage point
increase, say from 5 to 15 percent of URM faculty, the fraction of URM Ph.D. enrollments is
expected to increase by 26.1 percentage points, nearly a 3-to-1 ratio. This is by far the most
important predictor among those considered.

Clustering of URM Students

Many universities have a large number of Ph.D. programs (ranging from 1 to 18) in the
Assessment. Therefore, it is possible to ask whether there are unmeasured characteristics of each
university that attract URM Ph.D. students beyond the predictors considered above. Because
such factors are common to all programs from a university, their influence can be detected as
correlation or “clustering” among the rates of URM enrollments for programs from the same
university.

A simple extension of the log-linear model above can be used to estimate the degree of
clustering by adding a random “university effect” that is common to all the programs within that
institution. We have added a random intercept to the Poisson regression described above. With
this model, we have estimated the multiplicative factor that indicates how each university’s
URM enrollment is increased or decreased across all of its programs using empirical Bayes
estimation as implemented in the software package Stata (Rabe-Heckesh, Skronda, and Picles
(2002).* Table 5-3 lists the estimated relative rates for the 10 universities with the highest values.

* Rabe-Heckesh, S., A. Skronda, and A. Picles. 2002. Reliable estimation of generalized mixed models using
adaptive quadrature. The Stata Journal, Vol. 2, (1), 1-21.
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TABLE 5-3 Listing of the Universities with Highest “University Relative Rates”

Institution Relative Rate
Howard University 3.98
City University of New York 3.52
New Mexico State University 3.44
University of New Mexico Main 3.29
University of North Texas HSC 3.25
Loma Linda University 2.36
University of Texas HSC 2.36
University of Maryland Baltimore 2.12
University of Georgia 2.10
University of Miami 2.09

NOTE: These rates indicate the attractiveness of the university’s programs beyond what is predicted by
the field, percent of URM faculty, and research productivity.

The degree of clustering of URM graduate students is substantial, even after controlling
for the clustered URM faculty. The standard deviation of the university effect is estimated to be
0.50 (95 percent confidence interval 0.43 to 0.59). A standard deviation of 0.5 for a Gaussian
distribution means that roughly 1 of 3 universities would have relative rates below 0.6 or above
1.6, a demonstration of important variation among institutions in their ability to attract URM
PhD students, even after controlling for variation among them in their fractions of URM faculty,
research productivity, and field.

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

Neuroscience and Neurobiology: Combining Data
from the Program and Student Surveys

Of the 11 biomedical science fields included in the Data-Based Assessment of Research-
Doctorate Programs, the field of neuroscience and neurobiology was selected for inclusion in
the student survey as a representative of the broad field of biological sciences.! To put the
neuroscience and neurobiology student data into context, they have been compared with other
science, technology, engineering, and mathematics (STEM) disciplines and used it as a case
study of biomedical science disciplines.

STUDENT EXPERIENCE

Compared with chemical engineering, physics, economics and English, the other fields in which
students were queried about their training programs, neuroscience and neurobiology appears to
be a field with a relatively high level of overall student satisfaction. Ninety-five percent of the
students were somewhat or very satisfied with their training program (Table 7-15 in the
Assessment), a number equaled only by chemical engineering. Students in neuroscience and
neurobiology also reported the highest levels of student productivity in both research
presentations and publication of research findings, again similar to chemical engineering (Table
7-16 in the Assessment). Although students in all five fields surveyed reported that the
assessments of academic progress that they received were helpful, neuroscience and
neurobiology students reported much higher rates of assessment (Table 7-17 in the Assessment).
Eighty-six percent of the neuroscience and neurobiology programs reported collecting data about
the postgraduation employment of their students, higher than any other biomedical science field.
The student survey also asked students to reflect on their career objectives when they
entered graduate school and when they took the survey, which was after admission to candidacy.
At program entry, more than 80 percent of neuroscience and neurobiology students recalled an

! Most of the data on students in neuroscience and neurobiology comes from the survey of doctoral students. For a
discussion of the results of the student survey, see Chapter 7 in the Assessment. The complete “Admitted-to-
Candidacy Doctoral Student Questionnaire” can be found in Appendix D of the 4ssessment.
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intention to pursue a career in research and development, similar to those in physics and
chemical engineering. Unlike those fields, however, neuroscience and neurobiology students
reported a large change in career objectives, with a 13 percent decrease in interest in research
and development (see Table 7-18 in the Assessment). It is unclear if this decline reflects student
perception of static employment opportunities for biomedical scientists in academia or, perhaps
more positively, the opening of a wider array of career options for application of technical
expertise in the biomedical sciences. This is an area that merits continued data collection for a
more complete understanding of career outcomes in the biomedical science fields.

COMPLETION RATES AND TIME TO DEGREE

The percentage of neuroscience and neurobiology students completing programs within 6 years
exhibited an interquartile range of 36 percent to 57 percent with a median of 53 percent’. The
cohort completion rate did not correlate with measures of faculty research productivity (i.e.,
publications, citations, and grants), as shown in Appendix D. This was similar to other
biomedical science programs.

We can reliably identify the locus of management of only 60 percent of the neuroscience
and neurobiology programs. This is further complicated by the interdisciplinary nature of
neuroscience and neurobiology, where “behavioral” neuroscience and neurobiology programs
are more likely to be administered in an arts and sciences faculty while “anatomical” or
“physiological” neuroscience and neurobiology programs are more likely to be in medical
schools. Of the programs that we can locate, 57 percent are in medical schools and 43 percent
are in arts and sciences.’ For these identifiable programs, the completion rate for programs in
medical schools was 43 percent, while it was 48 percent for programs in arts and sciences.

The median time to degree for neuroscience and neurobiology programs ranged from 5 to
7.26 years, with 73 of the 93 programs falling between 5 and 6.5 years. This was similar to the
other biomedical science fields with the exception of biomedical engineering and bioengineering,
where the median time to degree tended to be lower with a range of 3.4 to 6.5 years.

DIVERSITY
Gender

Like most of the biomedical sciences, the neuroscience and neurobiology programs had
relatively large numbers of female students. Eighty-three of the 93 programs reported 30-70
percent female students enrolled. The percent of female faculty ranged widely in neuroscience
and neurobiology from 0 to 100 percent, although the interquartile range, which spans 86 of the
93 programs, reported from 21 percent to 30 percent female faculty. No meaningful correlation
(r=-0.002) was found between the percent of female faculty and the percent of female students
enrolled in neuroscience and neurobiology or other biomedical fields. In neuroscience and

? Unless otherwise noted, the data in the remainder of this chapter is based on the online Excel data table
accompanying this report at www.nap.edu.

3 These data were collected specifically for this report from the institutions in a separate email survey.
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neurobiology, the percent of female faculty did correlate negatively with median time to degree
(r =-0.346), indicating shorter times (see Appendix D). The important question these data do
not answer is whether programs with a higher proportion of female faculty are associated with a
higher completion rate for female students.

Race and Ethnicity

The numbers of non-Asian minority faculty tend to be low in most biomedical science programs,
although each field has exceptions. In neuroscience and neurobiology, the top 10 percent of the
programs in terms of racial and ethnic diversity reported between 8.6 and 19.2 percent non-Asian
minority faculty. This was comparable to other biomedical fields. As with female students, the
percentages of non-Asian minority students reported were considerably higher than the faculty
percentages, with the range for the top 10 percent of programs between 20 and 33 percent. In
neuroscience and neurobiology, there were not large correlations between the numbers of non-
Asian minority faculty and students, although the panel did find nontrivial positive correlations
between the number of underrepresented minority faculty and underrepresented minority
students in six fields: biochemistry, biophysics, and structural biology; immunology and
infectious disease; microbiology; nutrition; pharmacology, toxicology, and environmental health;
and physiology (see Table 3-3).

RESEARCH PRODUCTIVITY

Correlations of Ph.D. production (average Ph.D.’s, 2002-2006) with measures of faculty research
productivity in neuroscience and neurobiology are high. In fact, neuroscience and neurobiology
and integrative biological and biomedical sciences are the only 2 of the 11 biomedical fields in
which Ph.D. production is strongly correlated with all three measures of faculty research
productivity (see Appendix D). In neuroscience and neurobiology all of the programs producing
the largest number of PhDs have NIH predoctoral training support.

Additional data on postdoctoral trainees in neuroscience and neurobiology and all other
fields of biomedical science research would be very useful. Particularly as employment in the
first full-time academic position beyond the postdoctoral period may be increasingly
competitive, it could be important information to guide the training and development of these
early-stage investigators.
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Postdoctoral Scholars: An Extension of the Data

Although the program survey and the faculty survey for the Assessment collected data on
postdoctoral scholars, these data have yet to be analyzed. This section reports on some initial
findings.! First, and not surprisingly, most faculty members in every biomedical science field
have spent time as postdoctoral scholars. This is shown in Table 7-1.

Postdoctoral experience is slightly less prevalent in biomedical engineering and
bioengineering and in nutrition, which are not viewed traditionally as core fields in the biological
sciences. Table 7-2 shows, however, that postdoctoral experience is age dependent. Older
faculty have a smaller percentage of people with postdoctoral experience than more recent
cohorts. For the 1990s cohorts, all fields, except for biomedical engineering and bioengineering
and nutrition, are over or near 90 percent. The data for the most recent period, 2000 to 2006, is
not a good indicator of postdoctoral training, since many of those in this cohort who will
eventually take faculty positions have not yet completed their postdoctoral training.

The next tables provide information from the program survey about postdoctorates in
2005-2006. From Table 7-3, it is apparent that postdoctorates are concentrated in the largest
programs. Further, as can be seen in Table 7-4, they are concentrated in the programs that are in
the top two quartiles for research activity.

The largest numbers of postdoctorates are being trained in, and presumably are
contributing to, the most productive research environments. It would be interesting to
understand more about the effect of postdoctorates on the training environment for graduate
students.

! Copies of the Program Questionnaire and Faculty Questionnaire can be found in Appendix D of the Assessment.
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Administrative Questions about Biomedical Science
Programs and Concluding Thoughts

Initially, the panel thought that it could contrast programs on the basis of two variables dealing
with administration:

Was the program managed in a medical school or in a graduate school of arts and
sciences?
Was the program part of a biomedical science “umbrella” program?

It turned out that neither question was straightforward for all programs.

MEDICAL SCHOOL OR GRADUATE SCHOOL

In an attempt to categorize programs correctly, the panel conducted an email inquiry of
institutions with medical schools, asking them where their biomedical sciences programs were
located administratively. A number of programs were shared between arts and sciences and the
medical school. We had thought that medical schools might impose a more “professional
school” model on their Ph.D. programs, that is, the expectation would be of completion in a
fixed period of time, and the assumption would be that most enrollees would complete.

What we found was that some programs were administered jointly. The only
unambiguous contrast we could make was between programs in the same field in the same
institution. Even then, these programs were not strictly comparable—for example, in the field of
pharmacology, toxicology, and environmental health, a single institution may have separate
programs in each field. Given these uncertainties, it was difficult to make comparisons that the
panel thought were reliable.

As an illustration of data that might be used to identify differences between programs in
medical school and arts and sciences, Table 8-1 compares completion rates and median time to
degree for five fields in which the panel was able to identify common programs at three or more
institutions.
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PROGRAMS IN INTEGRATED BIOLOGICAL AND BIOMEDICAL SCIENCES

The panel took a close look at the programs in the field of integrated biological and biomedical
sciences. We wanted to use this diverse field to identify the programs in which students
typically spend one year sampling research in different laboratories and then choose an area of
specialization. However, the responding institutions provided data for individual fields, even
when those fields were part of an umbrella program.

Using data from the Assessment survey of doctoral programs,' the panel examined the
ratio of the number of students who enrolled to the number of students who received offers of
admission to see if the integrated biological and biomedical science programs were more popular
(as indicated by a higher enrolled-to-offered ratio), but did not find any evidence of this. Such
an effect may have been obscured by the ambiguities in the classification of programs.

! See Program Questionnaire, Question #C3, (Appendix D of the Assessment).
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APPENDIX A

BIOGRAPHIES OF PANEL MEMBERS

JOAN F. LORDEN (Committee Chair), Ph. D., joined the University of North Carolina at
Charlotte as provost and vice chancellor for academic affairs in August 2003. She received the
Bachelor of Arts in Psychology and the Doctor of Philosophy in Psychology from Yale
University. Prior to coming to UNC Charlotte, she served as Associate Provost for Research and
Dean of the Graduate School at the University of Alabama at Birmingham (UAB), where she
was Professor of Psychology. She has published extensively in the area of brain-behavior
relationships and specialized in the study of animal models of human neurological disease. In
1991, she was awarded the Ireland Prize for Scholarly Distinction. She has served on peer review
panels and scientific advisory boards at NIH, NSF, and private agencies. At UAB she organized
the doctoral program in behavioral neuroscience and directed the university-wide
interdisciplinary Graduate Training Program in Neuroscience. In addition to her work in research
and graduate education at UAB, Dr. Lorden founded an Office of Postdoctoral Education,
programs for professional development of graduate students, an undergraduate honors program,
and several programs designed to improve the recruitment of women and minorities into doctoral
programs in science and engineering. Dr. Lorden was elected Chair of the Board of Directors of
the Council of Graduate Schools (2003) and during 2002-2003, she was the Dean in Residence in
the Division of Graduate Education at the National Science Foundation. She has chaired the
Board of Directors of Oak Ridge Associated Universities, was a Trustee of the Southeastern
Universities Research Association, and chaired the executive committee of the NASULGC
Council on Research Policy and Graduate Education. She was a member of the National
Research Council's Committee on the Methodology for the Study of the Research-Doctorate. She
is a member of the Society for Neuroscience, the American Psychological Association, and the
American Psychological Society.

ROGER CHALKLEY, Ph.D., is Senior Associate Dean of Biomedical Research Education and
Training at the Vanderbilt School of Medicine. Dr. Chalkley is responsible for the overview of
the activities of the office of Biomedical Research Education and Training, including oversight
of the IGP, the MD/PhD Program, PostDoctoral Affairs, Graduate Student Affairs as well as
Minority Activities and supporting Training Grant applications. Dr. Chalkley was educated at
Pembroke College, Oxford in Chemistry and did his Post Doctoral research in gene regulation
and chromatin structure in the laboratory of James Bonner at Caltech. After almost 20 years in
the Biochemistry Department at the University of Iowa School of Medicine, he moved to
Vanderbilt in 1986. He has published almost 200 papers in chromatin research. Dr. Chalkley
has had an active interest in graduate education for many years and was involved in the
establishment of the IGP where he served as Director for the last 8 years.
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VIRGINIA S. HINSHAW, Ph.D., is the Chancellor of the University of Hawai‘i at Manoa and
Professor of Virology in the John A. Burns School of Medicine at UH Manoa. Dr. Hinshaw
earned her B.S. in laboratory technology and her M.S. and Ph.D. in microbiology from Auburn
University. For over 25 years, her research focused on influenza viruses in humans, lower
mammals, and birds, investigating such aspects as: important hosts in nature; transmission
among species; genetic changes related to disease severity; the molecular basis of cell killing;
and new approaches to vaccines. She conducted research at various hospitals and universities,
including the Medical College of Virginia, UC Berkeley, St. Jude Children’s Research Hospital,
Harvard Medical School and University of Wisconsin-Madison. She has been recognized for her
innovative and energetic teaching style and her continual advocacy for research and education,
particularly related to increased participation by women and minorities. She has served on
numerous national and international committees associated with the American Society of
Virology, Committee on Institutional Cooperation, World Health Organization, Association of
American Universities (AAU) and Association of Public and Land-grant Universities (APLU,
formerly NASULGC). She served as vice chair of the NRC Data-Based Assessment of Research
Doctoral Programs Committee and she currently serves as Co-Chair for the Energy Advisory
Committee for APLU and as a member of the American Council on Education (ACE)
Commission for Effective Leadership. Prior to joining UH Manoa, Dr. Hinshaw served as the
provost and executive vice chancellor at the University of California Davis and as dean of the
graduate school and vice chancellor for research at the University of Wisconsin—Madison.

JOAN M. LAKOSKI, Ph.D., is the associate vice chancellor for academic career development
and the founding and executive director of the office of academic career development at the
University of Pittsburgh Health Sciences, associate dean for postdoctoral education and professor
of pharmacology at the University of Pittsburgh, School of Medicine. Dr. Lakoski received her
doctoral degree from the University of lowa, completed postdoctoral training in the Department
of Psychiatry at the Yale University School of Medicine and has held faculty positions at the
University of Texas Medical Branch in Galveston and the Pennsylvania State University College
of Medicine, including Interim Chair of the Department of Pharmacology at Penn State. She
maintains an active research program investigating the neuropharmacology of aging and impacts
of mentoring, and is a member of the graduate faculty at the University of Pittsburgh and
participates as a reviewer for NIH CSR study section panels. She has been the recipient of an
NIH Research Career Development Award, an Independent Investigator Award from the
National Alliance of Research on Schizophrenia, an Administrative Fellowship at the
Pennsylvania State University and a Committee on Institutional Cooperation Academic
Leadership Program Fellow. Currently, she serves as Chair of the Ethics Advisory Committee of
the Endocrine Society, as a member of the AAMC Group on Faculty Affairs Program Planning
and Transition Committee, as a member of the Board Development Committee for the National
Postdoctoral Association, as a member of the Postdoctorate Committee for the AAMC Graduate
Research and Education Training Group, as Chair of the Committing on Teaching for the
International Union of Pharmacology, as a AAMC Women’s Liaison Officer for the University
of Pittsburgh School of Medicine and serves as Co-Director of the KL2 Clinical Research
Scholars Program and Director of Mentoring and Faculty Development for the Clinical
Translational Service Award at the University of Pittsburgh Schools of the Health Sciences. Her
administrative responsibilities encompass oversight and development of comprehensive career
development services, including mentoring programs for professional students, postdoctoral
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fellows, residents, clinical fellows and faculty across the health schools at the University of
Pittsburgh. She remains committed to creating and shaping the future of the biomedical research
community.

CAROL B. LYNCH, Ph.D., is a senior scholar at the Council of Graduate Schools, where she
directs the professional master's initiatives. She is also dean emerita at the University of
Colorado at Boulder where she was dean of the graduate school and vice chancellor for research
from 1992 to 2004. She was professor of ecological and evolutionary biology, and is a fellow of
the Institute for Behavioral Genetics. She received her B.A. from Mount Holyoke College, her
M.A. from the University of Michigan, and her Ph.D. from the University of lowa. She held a
National Science Foundation Postdoctoral Fellowship in the Institute for Behavioral Genetics at
the University of Colorado. Much of her professional career was spent at Wesleyan University in
Middletown, Connecticut, where she served as a professor of biology and dean of the sciences.
She has received a Research Career Development Award from the National Institutes of Health,
is a fellow of the AAAS, and was president of the Behavior Genetics Association. Prior to
coming to the University of Colorado, Dr. Lynch was the program director in population biology
and physiological ecology at the NSF. She was president of the Western Association of Graduate
Schools and has served on the board of directors of the Council of Graduate Schools and on the
executive committee of the Council on Research Policy and Graduate Education at NASULGC
(now APLU). She is currently a member of the Graduate Record Examination Board and was the
chair of the TOEFL Board (Educational Testing Service, ETS). Dr. Lynch has authored
numerous publications in evolutionary and behavioral genetics.

ROBERT NEREM (NAE, IOM), Ph. D., joined Georgia Tech in 1987 as the Parker H. Petit
Distinguished Chair for Engineering in Medicine. He is now an Emeritus Professor and he
serves as the Director of the Georgia Tech/Emory Center (GTEC) for Regenerative Medicine, a
center established by an NSF Engineering Research Center award in 1998. He also is a part-time
Distinguished Visiting Professor at Chonbuk National University in Korea. Until recently he
served as the Director of the Parker H. Petit Institute for Bioengineering and Bioscience. He
received his Ph.D. in 1964 from Ohio State University and joined the faculty there in the
Department of Aeronautical and Astronautical Engineering, being promoted to Professor in 1972
and serving from 1975-1979 as Associate Dean for Research in the Graduate School. From 1979
to 1986 he was Professor and Chairman of the Department of Mechanical Engineering at the
University of Houston. Professor Nerem is the author of more than 200 publications. He is a
past President of the International Union for Physical and Engineering Sciences in Medicine
(1991-1994) and also a past President of the International Federation for Medical and Biological
Engineering (1988-91). In addition, he is a past Chairman of the U.S. National Committee on
Biomechanics (1988-91), and he is a Fellow and was the founding President (1992-1994) of the
American Institute of Medical and Biological Engineering (AIMBE). He is past President of the
Tissue Engineering Society International (2002-2004), the forerunner of the Tissue Engineering
and Regenerative Medicine International Society (TERMIS), and he was a part-time Senior
Advisor for Bioengineering in the National Institute for Biomedical Imaging and Bioengineering
at the National Institutes of Health (2003-2006). He is Fellow, American Association for the
Advancement of Science; Fellow, Council of Arteriosclerosis, American Heart Association;
Fellow, American Physical Society; and Fellow, American Society of Mechanical Engineers
(ASME). He was Technical Editor of the ASME Journal of Biomechanical Engineering (1988-
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1997). In 1989 he received the H.R. Lissner Award from ASME and in 2002 the Pierre Galletti
Award from AIMBE. In 1988 Professor Nerem was elected to the National Academy of
Engineering (NAE), and he served on the NAE Council for six years (1998 - 2004). In 1992 he
was elected to the Institute of Medicine of the National Academy of Sciences and in 1998 a
Fellow of the American Academy of Arts and Sciences. In 1994 he was elected a Foreign
Member of the Polish Academy of Sciences and in 1998 he was made an Honorary Fellow of the
Institution of Mechanical Engineers in the United Kingdom. In 2004 he was elected an honorary
foreign member of the Japan Society for Medical and Biological Engineering, and in 2006 a
Foreign Member of the Swedish Royal Academy of Engineering Sciences. In 2008 Professor
Nerem was selected by NAE for the Founders Award. Professor Nerem holds honorary
doctorates from the University of Paris, Imperial College London, and Illinois Institute of
Technology. Research interests include biomechanics, cardiovascular devices, cellular
engineering, vascular biology, and tissue engineering and regenerative medicine.

JOEL OPPENHEIM, Ph.D., joined the faculty of NYU School of Medicine in 1973 as an
assistant professor in the department of microbiology, and was later appointed Associate
Professor in 1978. He ran an NIH funded research lab for 20 years while training PhD students,
medical residence and Post docs. Dr. Oppenheim also served as the Co-PI and Associate
Program Director of the Department’s NIH funded Infectious Diseases Training Grant. In 1994,
he was appointed the Associate Dean for Graduate Studies and Director of NYU’s Sackler
Institute of Graduate Biomedical Sciences (the largest full-time granting PhD division of NYU’s
Graduate School of Arts and Science which offers graduate programs in the basic medical
sciences leading to the Ph.D. and M.D./Ph.D. degrees), and was promoted in 2002 to Senior
Associate Dean for Biomedical Sciences at NYU School of Medicine, a position that oversees all
student research (Ph.D., M.D./Ph.D., and all summer programs) and postdoctoral training. Dr.
Oppenheim presently serves on the NYU School of Medicine’s M.D. and M.D./Ph.D.
Admissions Committees and chair the Ph.D. Admissions Committee. While Dean, some of Dr.
Oppenheim’s major accomplishments include: the creation of one of the first “umbrella”
structured graduate programs which offers students interdepartmental and interdisciplinary
training; the initiation of an aggressive national recruitment program which has resulted in a 250
percent increase in total applicants, a 600 percent increase in U.S. applicants, a 2000 percent
increase in the number of underrepresented minority applicants, and a 1800 percent increase in
the number of underrepresented minority matriculates (who now make up 17 percent of graduate
student population). Other accomplishments include: the initiation of teaching scientific ethics
and grant writing courses at NYU School of Medicine for all graduate students, postdoctoral and
clinical fellows; the creation of NYU’s Postdoctoral Program, which was established to improve
the quality of life and educational experience for postdoctoral fellows; and, the organization of
“What Can You Be With a PhD” fairs, the largest continually running graduate and postdoctoral
career fair in the country. Dr. Oppenheim was one of the initial founding members of the
Leadership Alliance (1992), the AAMC GREAT Group (1994) and NYAS Science Alliance
(2002). Dr. Oppenheim have served on many national advisory committees involved with
graduate education, including NIH, NSF, ASM, Leadership Alliance, grant study sections
(NIGMS, NSF, Sloan Foundation), as a reviewer of numerous National Research Council and
National Academy of Sciences reports and as NYU’s representative to the AAMC GREAT
Committee. He has been an invited speaker on graduate education issues at: Leadership Alliance
Summer Research Symposia; SACNAS National Meetings; NIGMS National Minority Research
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Symposia (ABRCMS); the California TRIO/McNair Directors Conference; the NIH UGSP
Scholars, Post baccalaureate, and NIH Academy programs; at multiple NSF meetings; and at
Brown University, Cornell University, Harvard Medical School, Sloan Kettering and University
of Pennsylvania.

VALERIE PETIT WILSON, Ph.D., is the associate provost and director of institutional
diversity for Brown University, where she provides oversight and coordination of policies related
to pluralism and equity, and initiates programs and leadership for practices that promote
diversity, inclusion and fair treatment of all members of the University community. Prior to this
appointment, she was the Associate Dean of the Brown University Graduate School, for
Recruiting and Professional Development (2005-2009) and coordinator for the University’s long-
standing partnership with Tougaloo College (2004-2010). In a concurrent role, she was the
Executive Director of the Leadership Alliance (2003-2010) where she led, managed and
implemented the activities and programs of a 32-member, multi-university consortium dedicated
to increasing the number of students of color receiving the PhD and ultimately increasing
diversity in the faculty of the nation’s institutions of higher learning. Throughout her tenure at
Brown, she has been a Clinical Professor of Community Health, in the public health program of
the Division of Biology and Medicine. Prior to her tenure at Brown University, Dr Wilson was
the Deputy Director of the Center for Bioenvironmental Research at Tulane University (1998-
2003) and Clinical Professor of Environmental Health at the Tulane School of Public Health and
Tropical Medicine. From 1993-1997, she was the Director, Division of Health Sciences Policy,
at the Institute of Medicine, National Academy of Sciences. This Board was responsible for
ensuring that adequate attention is paid to the science base underlying health and health care. In
earlier years, she held leadership roles in policy and program analysis in National AIDS Program
Office and Office of the Assistant Secretary for Health of the US Public Health Service, and in
program management and administration at the National Institutes of Health. Wilson is the
recipient of awards from the Secretary of Health and Human Services, the U.S. Surgeon General,
the Institute of Medicine, and mentoring awards from Tulane University, Brown University and
a Presidential Award for Excellence in Science, Mathematics and Engineering Mentoring for
work during her tenure as Executive Director of the Leadership Alliance. Dr. Wilson received
her B.S. degree in Chemistry/Pre-Med from Xavier University of Louisiana and her Ph.D. in
Molecular Biology from The Johns Hopkins University.

SCOTT L. ZEGER (IOM), Ph. D., has been Professor of Biostatistics at the Johns Hopkins
Bloomberg School of Public Health since 1991 and the University’s Vice Provost for Research
since 2007. He served as interim provost in 2009 and chair of biostatistics from 1996 to 2007.
Dr. Zeger conducts statistical research on regression analysis for correlated responses as occur in
surveys, time series, longitudinal or genetics studies. He has made substantive contributions to
our understanding of the effects on health of smoking and air pollution, progression of HIV,
cognitive loss after cardiac surgery, normative aging and other topics. As Vice Provost for
Research, Dr. Zeger represents the university in all matters related to the research and
scholarship of its faculty and students. Among his major responsibilities, he chairs the Research
Oversight Committee, comprising the research deans, research administration directors and key
university personnel, to strategically plan the university’s research infrastructure. He chairs the
Institutional Compliance Oversight Committee (ICOC) that reports at each Board of Trustees
meeting and assures that the university complies with all government rules and regulations. He
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directs the University Research Programs Administration that oversees policies, procedures and
information systems relevant to research grants. Professor Zeger has been elected as a Member
of the Institute of Medicine, Fellow of the American Association for the Advancement of
Science and of the American Statistical Association. He has served as expert witness to the U.S.
Department of Justice and several states in their civil suits against the tobacco industry and as a
member of the Board of Scientific Advisors for the Merck Research Laboratory. Professor
Zeger is author or co-author of 3 books and more than 170 scientific articles and book chapters.
Science Watch identified Dr. Zeger as one the top 25 most cited mathematical scientists of in the
1990s. He served for 12 years as founding co-editor of the Oxford University Press journal
Biostatistics and a member of the Springer-Verlag editorial board for statistics. He was awarded
the 2008 Wilks Award from the American Statistical Association for contributions to statistical
science, 2007 Bradford Hill Medal from the Royal Statistical Society for outstanding
contributions to medical statistics, and the 2007 Marvin Zelen Award from Harvard University
for leadership in the field of biostatistics. In 2006, 2002 and 1988, the Johns Hopkins Bloomberg
School Student Assembly awarded Dr. Zeger with the Golden Apple for excellence in teaching.
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COMMITTEE AND BOARD ROSTERS

Committee on an Assessment of Research-Doctorate Programs

Jeremiah P. Ostriker, Chair, Charles A. Young Professor of Astronomy and Provost Emeritus,
Princeton University

Virginia S. Hinshaw, Vice Chair, Chancellor, University of Hawai’i at Manoa

Elton D. Aberle, Dean Emeritus of the College of Agricultural and Life Sciences, University of
Wisconsin—Madison

Norman Bradburn, Tiffany and Margaret Blake Distinguished Service Professor Emeritus,
University of Chicago

John L. Brauman, J. G. Jackson—C. J. Wood Professor of Chemistry, Emeritus, Stanford University
Jonathan R. Cole, John Mitchell Mason Professor of the University, Columbia University
(resigned June 2010)

Paul W. Holland, Frederic M. Lord Chair in Measurement and Statistics (retired), Educational
Testing Service

Eric W. Kaler, Provost and Senior Vice President for Academic Affairs, Stony Brook University
Earl Lewis, Provost and Executive Vice President for Academic Affairs and Asa Griggs Candler
Professor of History and African American Studies, Emory University

Joan F. Lorden, Provost and Vice Chancellor for Academic Affairs, University of North Carolina
at Charlotte

Carol B. Lynch, Dean Emerita of the Graduate School, University of Colorado at Boulder, Senior
Scholar in Residence and Director of the Professional Master’s Programs, Council of Graduate
Schools

Robert M. Nerem, Institute Professor and Parker H. Petit Professor Emeritus, Institute for
Bioengineering and Bioscience, Georgia Institute of Technology

Suzanne Ortega, Provost and Executive Vice President for Academic Affairs, University of New
Mexico

Robert J. Spinrad, Vice President (retired), Technology Strategy, Xerox Corporation (resigned
January 2008; deceased September 2009)

Catharine R. Stimpson, Dean, Graduate School of Arts and Science, and University Professor,
New York University

Richard P. Wheeler, Vice Provost, University of Illinois at Urbana-Champaign

Staff
Charlotte Kuh, Study Director and Deputy Executive Director, Policy and Global Affairs

Peter H. Henderson, Director, Board on Higher Education and Workforce
James A. Voytuk, Senior Program Officer
Michelle Crosby-Nagy, Research Associate
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Kara Murphy, Research Associate
Rae E. Allen, Administrative Coordinator
Sabrina E. Hall, Program Associate
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Norman M. Bradburn, Chair, Tiffany and Margaret Black Distinguished Service Professor and

Provost Emeritus, University of Chicago

Richard Attiyeh, Vice Chancellor for Research, Dean of Graduate Studies, and Professor of
Economics Emeritus, University of California, San Diego

Scott Bass, Provost, The American University

Julie Carpenter-Hubin, Director of Institutional Research and Planning, The Ohio State
University

Janet L. Greger, Vice Provost for Strategic Planning, University of Connecticut (retired)
Dianne Horgan, Associate Dean of the Graduate School, University of Arizona

Marsha Kelman, Associate Vice President, Policy and Analysis, Office of the President,
University of California

Karen Klomparens, Dean of the Graduate School, Michigan State University

Bernard F. Lentz, Vice Provost for Institutional Research, Drexel University

Harvey Waterman, Associate Dean for Academic Affairs, Graduate School-New Brunswick,
Rutgers, The State University of New Jersey

Ami Zusman, Coordinator, Graduate Education Planning & Analysis,

Office of the President, University of California (retired)
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Board on Higher Education and Workforce

William E. Kirwan, Chair, Chancellor, University System of Maryland

F. King Alexander, President, California State University, Long Beach

Susan K. Avery, President and Director, Woods Hole Oceanographic Institution

Carlos Castillo-Chavez, University Regents Professor and Joaquin Bustoz Jr. Professor of
Mathematical Biology, Arizona State University

Jean-Lou A. Chameau, President and Professor of Civil Engineering, Environmental Science
and Engineering, & Mechanical Engineering, California Institute of Technology

Rita R. Colwell, Distinguished University Professor, University of Maryland College Park and
the John Hopkins University Bloomberg School of Professional Health

Peter Ewell, Vice President, National Center for Higher Education Management Systems
Sylvia Hurtado, Professor and Director, Higher Education Research Institute, University of
California, Los Angeles

William N. Kelley, Professor of Medicine, Biochemistry and Biophysics, University of
Pennsylvania School of Medicine

Earl Lewis, Provost and Executive Vice President for Academic Affairs and Asa Griggs Candler
Professor of History and African American Studies, Emory University

Paula Stephan, Professor of Economics, Andrew Young School for Policy Studies, Georgia
State University

Staff
Charlotte Kuh, Deputy Executive Director, Policy and Global Affairs

Peter Henderson, Director, Board on Higher Education and Workforce
James Voytuk, Senior Program Officer

Mark Regets, Senior Program Officer

Christopher Verhoff, Financial Associate

Michelle Crosby-Nagy, Research Associate

Sabrina E. Hall, Program Associate
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Definitions of Relevant Variables from the Data-Based
Assessment of Research-Doctorate Programs

Copyright © National Academy of Sciences. All rights reserved.

61



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

"pan[eA dIe SowWI) JOJIOYS JBY} SUBdW JUIIIIIJO09 dANE3AU V '900Z-S00T
y3noayl +00z-£00Z porad oy} ur s90139p [£I0J00P PIAIIIAI OYM SIJBNPRIS WOIJ PAJR[NORI SBM URIPIW Y "d[qRLIBA SIT)
JIOJ pasn sem Joquinu payrodar jey ] sjuopnis own-ured pue own-[[nJ 10§ 99I39p 03} oW UBIpIW Y} pajiodar gD uonsan()

*S1I0Y09 G JOAO UdYE) sem d3e1dAe ue ‘03ejuadiod uonojdwos

oFe1oAe ay) 9ndwiod 0, "PIJIS[[09 2IdM BIBP YOIYM 10 900Z-SO0T TBIA [euly oy} 1o)je sem Jey) Jedk e ul 9jo[dwod

PINOS SJUIPNIS Y} JOUIS ‘PAIOPISUOD JOU JIIM SIBIA 3SY) pu0Aaq SH0Yo) "100Z-000T 03 L661-966] WO} PAIdJUD

1By} 10409 [oBa 10J apewl sem uoneindwos siy 1, 110109 ey} ul syuspmis SuLIgud oy} Aq POpIAIP Sem [e)0} o} pue pa[e}o}
219M SIBAA 19 ‘YIS ‘U3 JI9Y) UL PUB SSO] 1O SIBAA € UI 9)810300p J1oy) poid[dwiod oym 310700 SULIdIUS USAIS © IOJ SJUOpnIs
[€10300p JO I3quInu 9} ‘03eIu0o1ad uonaduiod oy 9ndwos 0], *sIedA 9I0W IO ()] UI pue ‘SIBdA 16 ‘Y YL ‘U9 WS Uy
IO} Ul ‘SS9 10 SIeaA ¢ ul pajo[dwod oym 110109 [oed Ul Jaquunu Y} pue 900Z-S00Z O} L661-9661 WOIJ SII0Y0D JUSIOLJIP
Ul PoIoJud oYM SIUdpMS ojenpeld Jo Joquunu Jy) A[oreredas sojewad) pue safew 10§ paytodal £ 1D pue 91D suonsan

9007 ‘(s9enpeas) dwn
-)aed pue -[[ny) 3.9.133q
0} ], uBIpdIA :Z

SS9 I0 SIBIX 9
Y ANIERRER
uonR[dwo)) AV : X

S00¢ sowovnnQO
"SJUOpPN}S JO IoqUINU [810) Y} e 91oddng eroueury 29 310ddng
Aq pop1a1p pue yoddns Jo sad4£) [[e 10] poppe 21om JeaA JSI1j Y} J0J BIEp oY} S[qBLIBA SIY} JO] “JUSWI[[OIUD JO JBIA [OBd Mg PIM SHUIPNIS JjuIpmI§
WI9) [[B] o} SULINp POAIIIAI SJUdpNIS djenpersd own-[[ng yey) oddns Jo od4y oy parrodor g uonsonb ‘werdord yoed 10]  JBIX ISALY JO JUNIIJ °X Hald(
"pare[nores sem odejuasrod
o pue werdoid oy ur sjudpuodsar (8101 O3 Aq PIPIAIP SeM A[OANBULIJE PIIdMSUR OUM AJ[NOB] JO [8)01 Y], JOBIUOD 9007 ‘SHurID) YPIIM
10 jueId [eInwenxd ue £q payroddns AJUILIND ST JIOM S JOQUIdW AJ[NOB] B IOYIOYM SISE dIreuuonsanb Ajnoej oy A)NIe JO UL A
*€00¢ ur weadoxd ay3 03 suonedrqnd pajedo[[e o) Jo wns Y} Aq POPIAIP
pue weidoxd ay) ur AJ[noey [€303 Y} IOA0 PAWWNS dIB SHUNOD 9SAY[, "€00T PUB [86] Ud9M1dq suonedrjqnd s soquuown
Ay[noey yet)) 03 SUOLR)IO €07 Y} Surye) Aq punoy sI ¢00g Ul Joquiaw A)noej & J0J SUONEBIID PIEdO[[e JO Jdquinu )
‘Qrdwexa 10, ‘suoneIId Y} 0} ANQLIUOD PINOd jey) suonesrqnd pajedo[[e ay3 Aq paprarp Aynoey weidord £Aq 900Z-1861 uonedqngd
pouad ayy Surmp paysiiqnd s1oded 01 990Z-0007 STBIA AU} UI SUOIIL)IO PAJBIO[[R JO Joquinu Jf) Jo d3eIdAe [enuue oy Jad suonej)) IgeldAy :()
1811 A3[noeJ © uo os[e st oym 1aded oy o JoyIne yoes I0J papieme st uonedrqnd g ‘so[onae
paloyne-nnw 104 1861 03 }orq Jurpualxs suonedrqnd 19409 pue s193ndy uoswoy], 03 swerdord ayy £q parjddns 9007
s1S1] A3jnoey uryojewr Aq paurelqo a1am e “wersord ay) 0} poiedo[e AJ[noeJ Jo Joquinu [e)0} oy} Aq POPIAIP JoquIdwu ‘Ko paeooyy Jad LA1ADdY
K)[noey pajeool[e Yoes I10J SI[oNIe JO IdqUINU Y} JO ‘900Z-000T ‘SIedk UIAIS I0A0 dFBIOAR O} ST I] "9[qeLIBA SIY} Jonnsuod  (9007-0007) suonedqng YO.IBISIY
0} pasn a1om suonedrjqnd Jo 3s1] (UONBUWLIOJU] JJIIUIIOG JOJ MIISU] A[IOULIO) SIANIY UOSWOL ], Y} WOl eje JO J_quINN ISeIIAY -, eeQq
SHONAHIDS TVIIAANOIE HHI NI SWVIDOAd ALVIOLO0OU— HOYVASHY a9

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

'$0100s Junzodar

S[enpPIAIPUIL 3} JO wns 9y} £q SUIPIAIP pue sannpuenb oaxy asay) Surppe “Iedk oea 10J 2109s L) 93eI1oAe pajtodar

o £q s2109s Funrodar syenprarpur Jo oqunu 9y} SurAdninu £q paje[nofed sem yorgm ‘g a5eroAe oy} anduwod 0}
pasn sem a3eIoAe pajy3Iom Y S9109S J1oY) Pariodal oym S[eNpPIAIPUIL JO JOqUINU A} Pue SIBAA JIWIdPeIE 900Z-SO0Z PUe
‘S007-700T ‘v00Z-£00T oy 10 S109s aAnRIuUEnb pue [eqIoa gD 95e1aae oy pajtodar 4 uonsanb ‘weidord yoes 104

9007-+007 ‘s2.100S
TAD ISRIIAY LV

S9.INSBIA|
"BJep AIOM 2IOU) YOIYM JOJ SIBIA 9y} JOAO Uy e} 9007 sunjuey
sem o3e1dAe o) ‘1A remnonued e 10J papIAoid d10m BIep OU J] "9[qRLIBA SIY) JOJ PISN SeM SIOQUINU dS3Y) JO d9FvIOAR  -7(00T ‘PAienpets) squd [[BIAQ
oYL "900Z-S00Z O3 TOOZ-T00Z WO} JBdA JIIPEIL OB PIPIeME SI9IF0p [BI0300P JO Joquunu dy) paytodar 1) uonsan() JNqunN 38eRAY tHV YO Be(q
‘smyeys digsuoziio umouy| yim syuapnis aenpeid Jo - §00¢ (e ‘SHuapnis [e10 ],
Jaqunu 3 Aq 31 SUIPIAIP pue sesiA Arezodurd) (s Joquinu ay3 Sumye) Aq Sjuopnis 9jenpels [BUOBUIUIL JO 93ejuadiad  JO JUIII B SB Spudpni§
oy 9Indwod 03 pasn a1om ejep 9soy ], ‘weidord oy ur syuapmys jenpeid Jo digsuoznio o pajrodar gD uonsang) [BUODEWINU] (DY
S00T I1e ‘syuapmg
"SJuUOpIIS djenpeisd JO JIoqUINU [B10} Y} Aq POPIAIP SHUIPNYS d)jenpess 9[ewa) Jo Joquinu oy} Juryel [8I0], JO JUIIRJ ®©
Aq 93ejuoo1od oy 9indwod 03 pasn sem siy T, “werdord ) ur syuspmnIs djenpeisd Jo 1opuds oy parodar g uonsond) S SJuIPNIS [ewd g AV
S00T Ired
"SJUSPNJS [BUOTIBUIOIUI QIOM SB ‘013l OU) WO PIPN[OXS AIYM UMOUNU() ANDTUYIH/208y M Sjuapuodsay "A)omuyjo/0er  ‘spuapni§ d1sawo( [elo ],
UMOUY [}IM SIUSPNIS JO [10) Y} JO IR} O} SOATJEN BYSB[Y JO SUBIPU] UBOLIOWY Pue ‘soruedsiy ‘syoe[q oluedSIH  JO JuddIdd & Se s)uapni§
-uou jo onel ay) Andwios 01 pasn sem siy [ ‘weidord ay) ur syudpnIs Ajenpers Jo ANdIUYId 081 A} paptodal 9g) uonsond)  AJLIOUIIAl URISY-UON (JV
"9]qeLIBA SIY) JO UOIONISUOD 9007 ‘Aynde MaN pue
AU} UI Pasn JOU AJOM SUONBIO[[Y “AJ[NIL] MU PUB 10D JO [B10} AU} 0} AJ[NOBJ J[BWIQJ MAU JO 2109 JO orjer oy} dndwod 310D [B)0 ], JO JUIJ
01 pasn a1om ‘weidoxd oy ur AJ[NoB] MaU pUE 9109 JO JOpuss ay) ‘gg uonsanb 1oy payzodar ejep oyy werdord yoed 10 B sk AJ[Nde g d[Bwd] :qV
"SJUQPISAI JuoueWIdd JOU SUSZNID UBDLIOWY JOYIIU 9I9M OUyM AJ[NOe) dI9M Sk ‘Onel
AU} WOIJ PIPN[IXI IIM SUMOUNU[) "90(0Z-£00T Ul parurodde arom oym syuounurodde yoen amnud) Yum asoy) e AJnoey 900¢ ‘A3ndeq dnsamwo(q
AN, ‘weidord [eroioop ayy ur st juowurodde Arewrid asoym asoyy are A)noey 2100),, *AIOTUYIO Q0BT UMOUY M MAN puE 310D [B)o],
K)Inoej [[e JO 18y} 03 SOANBN SB[V IO SUBIPU] UBOLIOWY pue ‘OtuedsIy ‘syoe[q oruedsIg-uou jo onel o3 dnduwod o3 JO JUAIIJ € sk Ayndeyg ANSIRAIQ
posn sem ‘wer3oid oy ur £)[noey MU pue 2109 JO AJIOTUYI/d081 Ay} ‘L g uonsanb 103 payrodar eyep oy) weidord yoed 10,  AJLIOUIJA] UBISY-UON DV Hald(|
£9 D XIANAddV

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

"SJUAPNIS JO JOqUUNU [B10) A} JOAO PIJR[NI[eI Sem d3ejuddrod
V "S00T JO [[€J oY} UI Jue)ISISSE [OIedsal & st Joddns poaAIooar oym sjuopnis Jo oquuinu oy pajiodar g9 uonsang)

"SIBOA G J9A0 UOYe} Sem 9SBIOAE UY 9007
-S002 PUE ‘S002-#00T ‘¥00T-€00T ‘€00T-T0O0T “TOOT-100T 10F PA[OIUD SWN-ISIT JO IQUINU Y} $JOJ[FAI €0 uonsany

"G00 JO [[€F Y} UI P[[OIUS SIUIPNIS JO JoqUINU 810} oY} parodal ) uonsang)

*A)[noe) MOU puE 2109 JO JOqUINU [8)0 ],

. 'usisaq Apmis,, ‘¢ 101dey) (010¢) sarvis pasnun)
aYj Ul SUDAS0A 2IDA0JIO(-YIDISIY JO JUdUISSISS Pasvg-vIn(] F Ul 9f 310UJ00J 0} JOJAI ‘PAIB[NI[BD SIdM BIBD 39S}
MOY] Uo Jrejop a1ow 10, ‘sweidord opdninur yirm UOIBIOOSSE 10J PI30II0d A[noey weidoid Jo Joquunu oY) se poje[noe)

§007 [eA ‘sdiysjue)sissy
YOIBISY YIIM

SHUIPN)S JO JUNIRJ AV

9002-200T
JUIWI[OIUT T8I X ISIT]

[enuuy IGRIIAY NV
S002 e ‘paroiuy
SjuapN)§ Jo JdquInN : LV

9007 ‘A3nde MaN
pue 310D Jo JdqUINY :SY

9007 ‘Ayndeq paredo[y
Jo aquiny :Jv

Supjuey

ur pasn)

‘sosuodsal [810) ‘7 pue 1g suonsond) 900z ‘Aymdey [e10L :QOV J0N Ble(q
‘uonmmnsut ot 10 werdoid oy Aq papraoid sonranoe oddns Juspms Jo Ioquuinu 9y} JO JUNOD (8T=X®BIA) SINIAIPDY
© SI 9[qBLIBA SIU ], "UOIIBONPA [BI0}O0P 10 SPUIPNIS [BI0IO0P I0J sonIAnoe 11oddns Jo spury JUSIJIp {1 PAISI] (I uonsond)  JudIpmis§ Jo JdquinyN NV
‘- Sea anJeA Y} UAY} ‘OU SeM 11 J] "9[qRLIBA SI} 0} USAIS (oN=T1
Sem ] JO on[eA B U} ‘SoA sem uorsanb siyj 03 asuodsar oy J1 "S)uopnys 9jenpels sji Joj 9ourINSUI 218D [)[eay papraoid - $S9X=]) {papIaoag
UOnNIIISUI A} J0U JO IJoyM paytodal [y uonsan() "9[qeLieA SIY) J0J Pasn oIom dIIBUUONSIND [eUOIINI)SUT AU} WOLJ BJR(] ddueansu] YI[edH ST AV
‘- Sem anjeA Ay} ASIMIdYIQ "O[qeBLIBA SIY} O} USAIT (oN=1-
sem [ Jo onpea e uayy 9uadiad o1 sem o3eiuao1ad pojrodal JT "osn SAISN[OX JIAY) J0J 9ordS JI0oM dABY OUM SJUIPNIS  (SIX=]) ({PIpIroad ddedg
9renpeis jo a3ejuaoiad oy pejrodar 71 uonsan() "9[qeLIeA SIY) J0J Pasn a1am direuuonsonb weidoid o) woig vleq MIO0AA JUIPNIS ST TV
S00¢C
"SJUOPNIS JO Joquunu [B10} oY} Aq PIPIAIP Uy} pue J1oddns [eurdiul 19U)0 pue sdIySMO[[o] [BUIIXS JO SUORUIQUIOD pUB ‘sdigsmoqp [eutaxyg
sdrysmo[[oy papuny A[feurdixs £q 1roddns 10J poppe aIom IedA 1SIJ 9} I0J BIRp Y} 9[qBLIBA SIU} 10, “JUSWI[[OJUD JO JBIA YIIM SJuUIpn)sS Jded X
(OB UL} [[B] SULINP PIAIdIAI sjudptys denpeld swn-[[ng 1roddns Jo od43 oy payrodar g7 uonsonb wesdord yoes 10, -1SI1 JO JUId] DV

SHONHIOS TVOIAANWOIL HHIL NI SWV¥DOdd ALVIOLO0d— HOYVASHY 9

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

*9[qe) 1By} 10} S[oqe] UWN[od
0} puodsa1100 pajsy] s1o139] oY, “dpi/npa deummm ‘swerSo1d 0JeI0}00(J-YoIeasay JO JUSWSSISSY Y} J0J 9[qe) [90XF O} Ul dpINL) Oy} WOIJ Udye) SI 9[qe} SIY L, 90N

1oddns wer3oxd Jou [euOnMIISUL IOYIIOU =,
‘10ddns weigoxd pue [euonmysul Y1oq =¢
¢A[uo 1oddns weidoid =g

‘wonymnsur £q 10§ popraoad =7

Koy saNIANdY
"uo1BINPI [BIOIDOP 10 SHUIPMNIS [810300p 0§ Woddns sapraoid werdord 1o/pue uonmnsul Ay YIRAYM spodar g uonsan) 19 ysnoay) ggq yuIpng
sdigsjue)sissy
Tewrdjuy ddnny
“PAIB[NO[ED SeM SIUIPNS JBAA ISITJ [810) JO sem SIy) Jey) d3ejudorad oy, PIIM SJUIPNIS A8I X
*dIYSMO[[9F [BUIIUL QUO UBY} dI0W W0 11oddns poAIddaI oym sjuapnys 1edk 1S11j Jo Ioquunu 3y} poyiodar g9 uonsand) ISIL] JO U] VY
sdigsjue)sissy [eurdauy
‘pare[nojed  pue sdigsmoqa,f [eu.ajuy
SeM SJUIPNS JedA ISI1J [810) JO Sem SIY) Jey) a8ejudo1ad oy) pue 1oy)o30) pappe a1om sonnuenb osoy] diysoouren  yjog yiIm sjudpm§ JedI X
e wolj 10 diysmof[ay [eurojur ue woiy poddns paAIadar oym syuapnys Jedk isiy Jo oquinu ) pajiodar g7 uonsand) ISII] JO JUII] 1 ZV
sdrysosure.a ],
pue sdigsmoqpg
Jo uoneuiquo)
"PoIRINO[ED SBM SJUIPNIS JBIA JSIIJ [810] JO Sem ST Jer) 98e1u0o1ad oy} pue IO1050) pappe a1om sannuenb osoy . B JIM SJUdpn)§ ded X
‘drgsosuren & woiy 10 diysmoq[of & woiy oddns paATooar oym Sjudpnis Jedk 3siij Jo quinu oy payodar g7 uonsan() ISIL] JO JUIIJ AV
duory
sdrysmoqpaf reuonmusuy
"SJUAPN)S JedK JSIIJ JO JOqUINU [B10) A} JOAO PIje[nofed sem d3ejuddiad v 00g Jo YIIM SJUIPN)S I8 X
11} oy ut diysmofej jeuonmnsur ue wolj Joddns paAIddalr oym syuopnis Jeak Jsiij Jo oquunu oY) parsodar g9 uonsang) ISIL] JO JUII] XV
S007 Ired ‘sdiysyue)sissy
"SJUAPNYS JO JOqUINU 810} Y} JOAO PIje[nofed sem d3ejuddrod Suryoed I, P
V "S00T JO [[eJ oy uI jue)sisse Suryoed) e se oddns poA1ooal oym syudpnys Jo roquunu oy) parodar g9 uonsand)  S)uIPnIS Jo JUIIJ AV
<9 D XIANAddV

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

—

ho)

Q

+~

=

.80

2 5

2 =

.OQ)

gs

—_

S S
© p—(

Q e 8

4 =

x E

a = o

z. RO

= 2 5

(=" = o

[~ = <

< = 5

S D

S -

€ 5

R =

< &b

E g

e O

c £

(D]

=

@)

@)

A

Copyright © National Academy of Sciences. All rights reserved.

67



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

WL
Hed
pue
g
32139
0}
Sy,

SLEO- or1°0 ¥80°0-
I 9%0°0 680°0-
I ¥€0°0-
I
ajordwoo 9007 Suopm§

JI0YOd 017007  Olewdq
J3er0Ay squd  Ju9dI9d
o8eioAy

0L0°0 yI1°0
€81°0- ¥60°0
190°0- 91C0
800 09C°0-
I 9C1°0-

sjuopmyS  93eIOAY

Auoury TID
ueISY
-UON
U201

800

[+0°0
€870

SYTo-
8¢1°0-

L1Y0

oey 1od
Spremy

600°0-

660°0-
9L0°0-

0LT°0
020°0-

9C1°0-
LY0°0-

MON I0

210D
orewd
U201

060°0

9600~
910°0-

0€1°0
6810

980°0-
910~
$90°0

MON
10 210D
KyLIoury
ueIsy
-uUoN
U019 g

LLOO

¥60°0
6v1°0

y11°0-
LSE0"

81C°0
661°0
ce00

eve0-

SjueID)
UM
oey
JULdIg

SHONHIDS TVOIAANOIE THL NI SWVIDO0dd HIVIOLOOU-HOYVASHY

991°0

680°0
81C0

yS1°0-
SIro-

LTE0
850
SIT°0-

061°0-

S9¢0

sqQnd/sID
o3eroAy

¢s00
ecro
creo
06C°0-
910"
12940
€650
Iv1o-
650"
Y61°0
6v1'0

oeq
1od sqng
a8e1oAy

Jwl], Jed
pue [ng 921397 03 dwl],
9191dwi09 110400 0FeIoAY

900¢

0} 700T SAUd d8eloAy
SIUIPMS J[BWD JUIIdJ

syuapmS AJLIOUI|A]
UBISY-UON] JU9DI0J
a8eIoAY YD

oej 10d spremy

MON

10 910 J[BWD, JUIIIOJ
MON 10 3100 AJLIOUT]A
UBISY-UON] JUIDIOJ
SIUBID) YIA OB, JUSDIDJ
sqQn/sN)) 95eIdAY

oey 1od sqng o3eroay

SUONB[A.LI0))

£3o101g [eaMONA)S pue sdsAydorg ‘Ansruaydorg

&9

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

QWL
Hed
pue
A

sa139(
0}
SRUAN

69

el o-

9jo1dwod
11040d
ogeroAy

I6v°0

110°0-

900¢
01 200¢

sdud
oSe1oAy

€Cc1o

€L0°0

8100

syuopms
orewd
JUS0IdJ

6¢€1°0-
1€0°0-
¢80°0-

Is1°0-

sjuapmS
KLoury
ueISy
-UON
JUdI_J

IS0

080°0

14 %0)

1€0°0

eIro-

a8e1oAy
HID

€100
690"
060°0
€50°0-
100°0

[4y4)

oey 1od
splemy

€L0°0

080°0-

170°0-

8I1°0

Sv0°0-

9¢¢0-
£60°0-

MIN
10 2100
o[ewo |
JUQ0I0J

01C°0-
6100
8¢1°0-
9900
9L0°0
900°0-

1L0°0-
SLO0

MON
10 210D
ALIOUIA
ueIsy
-UON
U010 J

81070 69¢°0
8710 S10°0
o c0¢€0
1€1°0- 161°0
8800 €00°0-
9500 LOE0
6610 9LT0
§90°0 8200
99T 0- 6110~
I 6CC0
I
sjuel)  sqnd/su)
UM o8]  93eIOAY
JU2IJ

¢8I0
¥81°0-
€0v°0
LY0°0
900°0-

85¢°0
859°0
$60°0-

9T 0-
6¢’0
€LS0

oeg

12d sqng
ogeroAy

owiL], Jed pue
[ 92139 03 oL,
ojordwioo

110409 93eI0AY

900T

01 Z00Z SQud 23e1oAy
SIUSpPMIS

o[ewd ] JUS2IdJ
syuapn)S AJLIOUTIA
URISY-UON] JUS0Id
o3e1oAY TID

oey 1od spremy

MIN] 10
9100 9[BW ] JUIDIdJ
MIN] 10 210D AJLIOUT]N
UBISY-UON] JUQDIoJ
sjueIn)

UM\ O8] JUdI]
sqng/si)) 98e1oAy
oe,J 1od sqng o3e1oAy

SUONE[A.L.I0) SULIIIUISUIOIY Pue SULIIUISUY [BIIpIwolg

d XIANAddY

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

wILL
Med
pue
1A
321391
0l
QuILL

£8¢°0- vL00 §S0°0-

I 200 €LT'0
I 0100~
I
oo1dwiod 9007 Swuopms

HOYod 017007  Olewdg
oSeioAy SQUd ~ uedI”d
oSeroAy

0¢ro0- €600
0c1°0 00"
900°0 10€°0
010°0- L€00-
I 9¢0°0

sjuopmyS  98BIOAY

Auioury TID
UeISY
-UoN
JU2IJ

L61°0

[44N0n
99C°0

£v0°0-
¥00°0-

¥6C°0

oey Jod
spremy

SEL0

680°0-
8600~

¥00°0
100~

S00°0
¥50°0-

MON
10 210D
ofewo,j
JU2IJ

L¥0°0-

¢s00
L00°0-

¥10°0
LYTO0

0100
101°0-
€1co

MIN
10 210D
KLIoury
ueISY
-UON
JU2IJ

1800

1¥0°0-
¥81°0

6200
000

0T0
661°0
SLOO

8€0°0-

s1ueID)
UM
oe
JUDID

SHONHIDS TVOIAANOIE THL NI SWVIDO0dd HIVIOLOOU-HOYVASHY

8C1°0 ¥10°0
LS00 L80°0
06€°0 ILE0
610°0- 810°0
€v0°0 6C1°0

9Tr'0 12290

LI¥0 L9Y°0
6100 evl0-
890°0- S00°0-
yeo SEV0
I ¥6€°0
I
sqnd/siry orq
a8eroay  1ad sqng
o8eroAy

W Med
pue [[n 921397 03 dwiI],
9301dwoo 110109 93BIAY

900¢

0} Z00T SAYd d3e1eny
SIUIPMS [BWID,] JUIISJ
sjuopmyS AJLIOUTIA
UBISY/-UON] JU0I9J
a8e1oAy YD

oej 10d spremy

MON

10 210)) 9[BWD,] JUI0IdJ
MON 10 2100 AJLIOUI]A
UBISY-UON] JU00I0J
SIUBID) YIA\ OB JU0IJ
sqQnd/si)) 98eIAY

oe,] Jod sqng a3e1oay

suone.LI0)) A3ojo1g [e)udwdo[dAd( pue [[PD

0L

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I IS1°0- ¥L0°0
1 GETo
I
owr], 9jordwoo 900C
yed Hoyos - 01 200¢
pue  o3e1oAy squd
g oSe1oAy
321391
ol
SRUND
IZ

9¢0°0-

Iv1o
00"

syuopmIS
oTewd,
U019 ]

¥61°0-
6L0°0
¥€0°0
6¢€0°0-

syuapmg
KLoury
ueIsy
-UON
SVERICh

6L1°0

801°0-
26C0

L81°0-
¥10°0-

a8e1oAy
HID

I1ST0

L90°0-
€ee0
8L0°0-
6€0°0

96€0

oey 1od
splemy

00070

¥€0°0
9¢0°0
601°0
911°0-

0v1°0-
¥L00

MAN 10

210D
olewd
Q010 g

181°0-

12ro-
00"
€L0°0-
06C°0

0€0°0
00C°0-
680°0-

MIN
10 210D
KjLIoury
ueISY
-UON
JUIJ

0€C0

6v1°0
§CCo
011°0-
0LT°0

8YT0
0s1°0
¥00°0-

081°0-

sjuRID)
UM
oe
JUDID

¥9€°0

020°0-
6L£°0

L60°0-
0C1°0-

S6£°0
0€9°0
¢s0°0-

6LCT 0"

cLeE0

sqnd/siy
a8e1oAy

I81°0

6C¢C0
Iv€0
¥10°0
090°0-

06t°0
0¥S°0
0500
890°0-
29¢°0
¥81°0

oeJ 1od
sqngd o3e1oAy

QWIL], }ed

pue [[n, 92139 03 S ],
91o1dwoo 110109 93eI0AY
9002 0} 00T SAYd d8e19AY
SIUOPNIS S[BWD JUIIIdJ
syuopms

KILIOUT]A] UBISY-UON JUSDI9J
a8eIoAY YD

oej 1od spremy

MIN

10 9100 J[BW] JUADIdJ
MAN] 10 210D

AK)JLIOUTJA] UBISY-UON JUS0IJ
SJuRID) YA\ OB JUS0Id]
sqnd/syn)) 98eIdAY

oe,] Jod sqng o3e1oay

SUON)B[ALI0)) SIIUWOUIL) PUE SIPIUIL)

d XIANAddY

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

WL
Med
pue
14

02135
ol
QuILL

1L0°0- 0500 €€0°0
I 1500 880°0-

I 680°0-

I
9ordwod 9007 Siuopms
1OY0d 01707  Ofewdg

oSerony SQud ~ 1uedIdd

oSe1oAy

LOT0- €€0°0 010
SIT°0- 91T 0- 620°0-
7€0°0- 010 LLTO
€L0°0 eS1°0- 101°0
I €ero- Cr10°0-
I €0
!
sjuopnyS  o8erdAy  oej aad
Auoury TID  Spremy
ueIsy
-UON
U010 g

LS00

€600
260°0-
¥10°0
I€1°0

¥90°0-
191°0-

MAN] 10

010D
olewd
Q010 g

91t°0-

L91°0-
8¥1°0-
¥S0°0
0s1°0

2600
990°0-
€eTo

MIN
10 210D
KjLIoury
ueISY
-UON
JUIJ

681°0

020°0-
65C0

€L0°0-
911°0-

Sero
LSTO
9L0°0-
LY0°0-

sjuRID)
UM
oe
JUDID

SHONHIDS TVOIAANOIE THL NI SWVIDO0dd HIVIOLOOU-HOYVASHY

LTE0

050°0-
12254

¥80°0-
8€C0-

ST
YLy 0
LI€0-
9TC0-
LLY0
I

sqnd/siy
a8e1oAy

6L1°0

L90°0-
6¥C0

10"
6¥0°0-

99¢°0
I8%°0
€LT0-
€81°0-

6870

S61°0

I

oey 1od sqng
o3e1oAy

SWILL
JIed pue [[n] 92139( 03 o],
9)91dwi09 110400 oFeIoAY

900 0 Z00T SQUd 98eI0AY
maﬁvﬁam B.mao ERLEMER]

syuapnyS
KJLIOUTJA] URISY-UON JU0IdJ

a8eIoAY TYD
oe} 10d spremy

MAN] 1O 2I0)) S[BWIS,] JUIIOJ

MON 10 210D
K)LIOUIJA] URISY-UON JU90I0d
SIUBID) A\ OB, JUDIJ
sqnd/syn)) 98eIAY

oe,] Jod sqng o3e1oay

SUOIJB[I.LIO)) ISBISI(] SNONIJJU] pue AZojounww]

(L

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

SLUAR
Jed
pue
A
92135
0}
QUILL

&L

29¢°0-

ojo1dwod
11040o
o8e1oAy

Sv1o

€€0°0-
I

900¢
01 200¢

saud
ogeroAy

LT00 081°0- I11°0 991°0
050°0- SLOO- I81°0- Sv0°0-
S00°0- 8800 Pee0 LSY0
! L100 981°0- 0¥0°0-
I 880°0- 020°0-
I (4840
I
sjuopnyS  sjuopmig  oferoay  oejaad
Jewd  AJLIOUI TID  splemy
U010 g ueISY
-UON
JU0IJ

911°0

120°0
6600~
LTTO
Ge00-

¥01°0-
¥01°0-

MIN] 10

210D
ofewo,j
JU2IJ

6¢1°0-

6CC0-
L20°0
Ge00
6250

S10°0-
ecro-
900°0-

MIN
10 210D
Ayioury
ueIsy
-UON
JUIDIJ

0¥0°0

¥10°0
S0
150°0-
8¥0°0

8YC0
1230
¥01°0-
180°0-

sjueIn)
PIM
oe
DI

8500

120°0
9¢¢€°0
§20°0-
1¥0°0-

vLY'0
S81°0
¥90°0-
vL0°0"

SEe0
I

sqnd/siry
a8e10Ay

0c1°0-

9500
LSO
910°0-
980°0

18%°0
02S°0
0¢1°0-
[€1°0-

6LS°0
ELY0
1
oey]
12d sqng
ogeroAy

SWILL
Jed pue [[n4 92139 03 o],
9191duw02 110409 93RIOAY

9007 03 Z00T SAUd 93eI0AY
wuco.bam Q_.NEQ ERLERER]

SyuapmS
KJLIOUTJA] UBISY/-UON JUIIdJ

a8e1oAy IO
oey 1od spremy

MAN] 10 910)) S[BWIA,] JUSDISJ

MIN 10 10D
KJLIOUTJA] UBISY/-UON JUIIdJ
SIUBID) YIA OB, JU0IJ
sqng/sn)) 98e1oAy

oe,] 1od sqng o3e1oay

SUONB[I.LI0)) SIIUIDS [BIIPIWOIY PUE [BIIF0[o1g PIjeasau]

d XIANAddY

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

SLUAR
Jed
pue
A
92135
0}
QUILL

€6v°0- 0LT0 LETO 0+0°0 61€0

I 680°0- SEro- ¥61°0- SLOO-
! 290°0- €00 1LT0
I $60°0 0L0°0-
! SEC0-
1
ojo1dwioo 9007 Swopms  sjuopmyS  oSeroAy

MOYod 01700  Qewd  AjLIourjy ERiL9)
oSeroAy squd  1ued1d ueISY
ogeroAy -UON
JUQ0I0g

¥9T°0
00"
8900
Sv0°0
010°0-

96¢°0

oey 1od
splemy

6L0°0

9100
w0
€€C0
65C0

8¢1°0-
00"

MIN 10

210D
o[ewo |
JUL0I0g

¥60°0-

861°0-
081°0-
900°0
S9L0

£6¢°0-
601°0-
991°0

MON
10 210D
KIoury
UeISy
-uUoN
JU9DIOJ

c0€0

10T°0-
Y0v°0

¥91°0-
991°0-

12530
[€€°0
¥80°0-
620"

sjuRID)
UM
oeq
JUDIS

SHONHIDS TVOIAANOIE THL NI SWVIDO0dd HIVIOLOOU-HOYVASHY

6870

L80°0-
81°0
€000
801°0
0€S°0
0L€°0
880°0-
100"

90¢€°0

sqnd/sipy
a8e1oAy

eTo

¢LO0"
LT10

9¢1°0-
00"

6850
12290
691°0-
YL1'0-

LESO
(4540

12d sqng
o8eroAy

SWLL
Jed pue [[ng 92139 03 dwI],
9191duw109 110409 93RIOAY

9007 0} Z00T SAUd 95eIAY
mwﬁoﬁam Q_mao A JU3213d

SIUSpMS
KJLIOUTIA] UBISY-UON JUS0IdJ

a8eioAy D
oej 1ad spremy

MAN IO I0)) S[BUIS JUIDIJ

MIN] 10 210D
AJILIOUTIA] UBISY-UON JU0I0J
SJUBID) TIIAN OB, JUS0I]
sqng/sn)) 98e1oAy

oe,J 1od sqng o3e1oAy

SUOIB[I.LI0)) AZO[0IqOIIIIA

vL

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

SwILy,
ed
pue
1A

92135
0}
QUILL

SZ

Y9v°0-

ojo1dwoo
110109
a8e1oAy

0ST1°0

9L0°0
I

900¢
01 200¢

sdud
a8e10Ay

9L0°0-

020°0-
ILT°0-
!

syuapms
orewa
U010 ]

900°0

¢e0°0-
801°0
€cro-
I

SjuapMmS
KjLIoury
ueISY
-UoN
JUdI_J

9¢1°0

L00°0
Y0
yeE0-
811°0

a8e1oAy
H4D

SLT0
8100
9870
981°0-
y11°0

LOS0

oey 1od
splemy

9v¢0-

011°0
LST°0-
¥0C0
890°0

G8¢°0-
$8C0-

MAN] 10

010D
o[ewo |
JUL0I0g

6110

SLTO-
L10°0-
910

200°0-

LS00
8700
0¥0°0-

MIN
10 210D
ALIoury
ueIsy
-UON
JUdIdDJ

691°0

0€0°0-
85¢€°0
$90°0-
§CcTo

8CCT0
yqal
090°0
¥L0°0

sjuRIn)
UM
oey
JUSDID

0120

910°0
IS0
[LT0-
6vC0
€es0
01S0
LOT0-
Gs00

9¢5°0

sqQnd/sid
a8e1oAy

6500 Sw],
JIed pue [[n] 99139 0} duIL],
9€0°0 9101dwo9 110709 93eI0AY
10S°0 9002 03 00T SAYd 2FeIoAY
111°0- SIUAPNIS S[BWO,] JUADId
Ly1o SIuspm§
KJLIOUTTA] UBISY/-UON JUSIIdJ
69€°0 ZeIAY TYD
8770 oeJ 10d spremy
y€1°0- MAN IO I0)) A[BUIS JUIDIOJ
0120 MON 10 210D
KJLIOUTA] UBISY-UON JU0I9J
Sl SJUBID) YA OB, JU0IJ
8050 sqnd/si) o5eIoAY
I oe,] 10d sqng 95eI0AY
oe 1od
sqng
a8e10AY
SUONEPRILI0)D

A30[01q0INJIN] PUE IIUIISOININ

d XIANAddY

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I S91°0- 60¢°0
I 901°0-
I

owr], 9j9[dwos 900C

ued 10Yod 017002

pue  oSeroAy squd

mJg o8eroAy
93139
0}
SwILL

Y01°0

celo-
LLOO-
I

SIuapMS
orewo |
JUADID

0r1°0- L8Y'0
61€0- 6S0°0-
101°0- LYT0
Sv10 850°0
[ ceco-

!
sjuopnlS  d3eIoAy

Auoury ER(S)
ueIsy
-UON
JUdIIJ

6LT0
12070
8CCTO
0L0°0-
eLT’0-

LYE0

oey Jod
splemy

L00°0

L90°0-
ceTo-
880
0TC0

60€°0-
ce0-

MON] 10

210D
o[ewd, |
JULdIg

9¢1°0-

880°0-
8CI°0-
090°0-
1€S°0

8¢0°0-
¥0C0-
ecro

MIN
J0 210D
Ayiouriy
ueIsy
-UON
JUd2IJ

c0T0

$60°0-
0€€0
€200
SET0

100
€r0°0
£60°0-
0100

SsjuelD)
m
oeq
JU20I0g

SHONHIDS TVOIAANOIE THL NI SWVIDO0dd HIVIOLOOU-HOYVASHY

9170

¢80°0
80C°0
120
¥01°0-
(144
¢00°0
wl0-
81°0-

LEEO

sqQnd/sID
o3eroAy

SLY0

L€O0-
6LS0

00"
Y1€0-

105°0
8LY°0
00t°0-
LSE0-

ISY°0
90t°0
I

oe,] 1od

sqng
a8eioAy

QI
1R PUB [[N] 92139(] 03 dwi ],
o1o1dwos 110709 o3eI10AY

900T 0} Z00T SAYd d3e1ony
SIUSPIS S[BWID,] JUSDISJ

syuopms
KLIOUIIA] UBISY/-UON JU90I0J

o3e10AY YD
oey 1od spremy

MIN] 10 3I0)) JJewIdJ JUddId

MON] 10 910D
KJLIOUIA URISY-UON JUJI0J
SJUBID) YA\ OB JUSIIJ

sqng/si)) 95eIoAY
oey 1od sqng o3e1oAy

SuoneR.LI0) uonLrnnN

9/

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

SwILy,
yed
pue [[ng
92139
0) QW]

LL

09C°0- 8¢0°0 8¢1°0 01°0- 6L1°0

I €010 LSO0- 150°0- 850°0-
I 010°0 6200 61C0
I 120 LT1°0"
I 0L0°0-
I
93o1dwod 9007 SuopmS  syjuopm§  o8eIoAy
Hoyod 01700  dewdq  AjIourjy ERiL9)
o3e1oAy sQud  uddId ueISy
o3e1oAy -UON
U0

YLT'O
SIro-
¥L0°0

1¥0°0
L20°0

0¥co

oey 1od
splemy

6600

¥L00-

£50°0-

L81°0
8200

¥80°0
¢00°0-

MON
10 910D
orewa
19010 g

yS1°0
99¢°0-
LLOO-

6C1°0
0L€°0

LSOO
800°0-
100°0

MIN
10 210D
ALIoury
ueIsy
-UON
JUdIdJ

8500

LIT°0

870°0-

SETOo
€81°0-

L10°0-
8600
9¢1°0

€cro-

sjueIn)
UM
aeg
U010 ]

06C°0
$60°0-
680°0

28070
9L0°0-

08C0
LTY0
L€00-

0L0°0-

cee0

sqQnd/sID
a8e1oAy

010°0-
9¢1°0
651°0

eero
$90°0-

061°0
S0T0
€90°0-

L11°0-

00C°0
860

I

oeq 1od

sqng
a8e1oAy

SUWIL], 3ed

pue [[nq 921397 03 dwi],
ojo1dwod

110409 93eIoAY

900¢

0} 700T SAUd d3e1oAy
SJUOPMIS J[BWD] JUIIIdJ
syjuepmS AJLIOUTIA
UBISY/-UON JU9II0J
a8e10AY HYD

oeJ 12d spremy

MIN
10 910)) 9[BWD, U010
MON 10 9100 AJLIOUTN
UBISY-UON JU01dJ
SJURID) YA OB JUDIJ
sqQnd/sn)) 98eIdAY

oeq 12d sqng a8e10Ay

suoneR.LI0)

Y)[BIH [BIUSWUOIIAUY pue A30[01X0 |, ‘AS0o[0deunievyJ

d XIANAddY

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

I

WL
Med
pue
14

02135
ol
QuILL

6L1°0- ¢61°0 10°0 600°0-

I S6C0 6000 820°0-
I 1L0°0- 9500~
I sero-
I
9)o1dwod 0007 SUopmS  sjuspms

1OY0d 017007  Oewd  ANIOUIN
oSerony SQud ~ 1uedIdd ueISY
oSe1oAy -UON

U010 g

€0

19C°0
991°0
6C1°0
¥8¢€°0-

a8e1oAy
HID

€r o

or1°0-
6¥0°0

6¥0°0-
¥10°0-

L6T0

oey 1od
splemy

<L10

6£0°0-
€200
980°0
9%0°0

yero
8L0°0

MAN] 10

010D
olewd
Q010 g

ce00-

1€1°0-
¢sT0-
LSOO
0LS°0

€SY0-
LY0°0-
6C1°0-

MIN
10 210D
KjLIoury
ueISY
-UON
JUIJ

e

6010
6LE0
9100
w00

ILT°0
s61°0
180°0
0€1°0-

sjuRID)
UM
oe
JUDID

SHONHIDS TVOIAANOIE THL NI SWVIDO0dd HIVIOLOOU-HOYVASHY

LSY0 ¢LT0
So1°0- SLTO
¢s0°0- 9¢T0
9¢0°0- 290°0-
99C°0- 000°0

01C0 ¥0T°0

£8¢°0 2970
191°0 910°0-
€e€C0- 980°0-

€Cce0 8IS0
I 8CE0
1

sqnd/siy orq
a8eroay  1od sqng
oSeroAy

SWILL
JIed pue [[n] 92139( 03 sl ],
9)91dwi09 110400 9FRIOAY

900 0 Z00T SUd 98eI0AY
maﬁvﬁam B.mao ERLEMER]

syuapmyS
KJLIOUTJA] URISY-UON JUDIdJ

a8e1oAY TYD
oe} 10d spremy

MON IO 2I0)) 9B JUSIIJ
MON 10

9100 AJLIOUTJA] UBISY-UON] JU9DIOJ
SJURID) YA OB JUDI0]
sqnd/syn)) 98eIdAY

oe,] Jod sqng o3e1oay

SUONB[.LI0)) AZ0[0ISAyJq

8L

Copyright © National Academy of Sciences. All rights reserved.



Research-Doctorate Programs in the Biomedical Sciences: Selected Findings from the NRC Assessment

APPENDIX E
Biomedical Sciences Field Averages for Each Variable
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