The 2005 ANDP Survey of Neuroscience Graduate, Postdoctoral,
and Under graduate Programs

Edward M. Stricker, Ph.D., University of Pittsburgh

I ntroduction

Neuroscience Departments and Programs are relatively new entities, being virtualy unknown 40
years ago. By now they are plentiful, diverse in organization and gods, and ill evolving. For
years the ANDP has attempted to monitor that evolution by characterizing the departments and
programs aong severd important dimensions so that we can know oursalves better (i.e., bench-
marking) and present ourselves better to our colleagues, our deans, our students, and to the
federa agenciesthat support our predoctora and postdoctord training programs.

The firss ANDP surveys of graduate and postdoctorad training in the U.S and Canada were
conducted in 1986 by Michael Zigmond, in 1991 by Linda Spear, and in 1998 by Ledy
Huffman, Robert Fellows, and Ronald Schoenfdd.™?  In 2000, we wanted to initiate a series of
annua surveys tha focused on the most critica issues and dlowed current information about the
academic discipline to be readily available. Two versgons of the survey were developed, one
intended for graduate and postdoctora programs and one intended for undergraduate programs.
Programs were asked to complete and submit data el ectronicaly to the University Center for
Socia and Urban Research (UCSUR) a the University of Pittsburgh, which helped to design the
surveys and was responsible for compiling the obtained responses. A report based on the
obtained data, which focused on academic year 1999-2000 (AYY 2000), was posted on the ANDP
web pagein spring 2001.3

In early 2002, another survey was conducted which focused on AY2001. The new data were
added to the pool of responses from the previous year, and areport based on the merged file of
information spanning two consecutive years was posted on the ANDP web page in spring 2002.%
The feedback we received in response to the AY 2001 survey encouraged us to conduct surveys
every other year rather than annualy. Thus, the next survey was begun in fal 2003 and was
posted in spring 2004.° The present survey was begun in fall 2005. Responses were obtained
from 88 of the 140 graduate training programs that were members of the ANDP, which
represents an excellent 63% rate of participation.® Similarly, responses were obtained from 27 of
the 33 undergraduate programs that were members of the ANDP (82%). As with the previous
aurveys, thair vaue is not in the absolute numbers they provide but in their relative numbers and
trends in comparison to the results of earlier surveys. In thisregard, 70 (81%) of the graduate
programs that participated in the 2003 survey, and 14 (54%) of the undergraduate programs, aso
had participated in the 2003 survey, which encouraged such comparisons.

A complete list of the 88 graduate programs and 27 undergraduate programs that participated in
the 2005 survey is given below. A broad cross-section of graduate Neuroscience departments and
programs were represented. That is, responses were obtained from older programs and relatively
new programs, from programs with many students and programs with relively few students,



and from programs located in medica schools and programs located in colleges of arts and
sciences (or both, or neither). Almost dl of the graduate programs were located in the United
States, in 33 states plus the Didrict of Columbia, but responses also were obtained from
programsin two Canadian provinces. Similarly, the 27 indtitutions with undergraduate programs
in the neurd sciences were diversein age, Sze, inditutiond affiliation, and adminigtrative
structure, and were located in 14 states in the U.S. plus one Canadian province. The results
reported below represent the full responses from these programs but for the responses from the
graduate programs in Canadian ingtitutions to questions regarding U.S. citizenship and U.S.
racia and ethnic minority groups, which were excluded.

The results have been organized for presentation in nine categories. Thefirgt Sx categories
summarize the results regarding graduate and postdoctora training. Whenever possible, the
results based on the 2005 survey were compared with those obtained from the ANDP surveysin
1986, 1991, 1998, 2000/2001, and 2003. The seventh category summarizes the responses
regarding undergraduate training. The fina two categories provide a summary of the mgor
findings of the 2005 survey and the conclusons drawn. A specific index of these nine categories
isasfollows
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Participating | nstitutions

Graduate and Postdoctoral Programs (n=88)
Note that some ingtitutions have multiple Neuroscience training programs (the number of which
isindicated in parentheses) that participated separately in the survey.

u.S
State
AL
AR
AZ
CA
CA
CA
CO
CO
CT
CT
DC
DE
FL
FL
FL
GA
GA
IL
IL
IL
IL
IL
IN
IN
MA
MA
MA
MA
MA
MA
MD
MD
MD
MI
MI
MN
MN
MO

Institution

Univerdty of Alabama, Birmingham  (2)
University of Arkansas for Medica Sciences
Univergty of Arizona

Univergty of Cdifornia, Berkdey

Universty of Cdifornia, Los Angdes
Universty of Cdifornia, San Diego

Colorado State University

University of Colorado Health Science Center
Univergty of Connecticut

Universty of Connecticut Hedlth Center
Georgetown University Medical Center
Universty of Ddaware

Florida State University

Universty of Horida

Universty of Miami Miller School of Medicine
Georgia State University (2)

Medica College of Georgia
LoyolaUniversty Medica Center
Northwestern University

Rosdind Franklin University of Medicine and Science
Universty of Chicago

Universty of lllinois a Chicago

Indiana Universty

Indiana Universty School of Medicine
Boston University (2)

Boston Universty School of Medicine
Harvard University Medica School
Massachusetts Indtitute of Technology

Tufts University School of Medicine
Universty of Massachusetts, Amherst

Johns Hopkins University

Uniformed Services Univ. of Hedlth Sciences
Univerdty of Maryland, Bdtimore (2)
Michigan State University

University of Michigan

Mayo Graduate School

Univergty of Minnesota (2)

Washington Universty School of Medicine



NC  Duke University Medicad Center

NC  Univergty of North Carolina

NC  WakeForest University

NJ Rutgers, the State University of New Jersey and UMDNJ
NM  Universty of New Mexico Hedlth Science Center
NY  Binghamton Universty

NY  ColumbiaUniversty

NY  New York Universty

NY  SUNY, Buffdo

NY  SUNY, Stony Brook

NY  SUNY Upsate Medica University at Syracuse

NY  Universty of Rochester School of Medicine and Dentistry (2)
OH  CaseWestern Reserve University

OH  Ohio Universty

OH  Wright State University

OK  Universty of Oklahoma

OK  Universty of Oklahoma Health Science Center

OR  Oregon Hedth Sciences Univerdty

PA  Drexd Universty College of Medicine

PA  Temple Univerdty School of Medicine

PA  Thomes Jefferson University

PA  Universty of Rittsburgh

RI Brown University

SC  Universty of South Carolina

TN  Mehary Medicd College

TN  Universty of Tennessee Hedlth Science Center

TN  Vanderbilt Universty

TX Univergity of North Texas and Texas Woman's Universty
TX Univergty of Texas, Audin

TX  Universty of Texas, San Antonio

TX  Universty of Texas Hedth Science Center, San Antonio (2)
TX  University of Texas Hedth Science Center, Houston
TX  Universty of Texas Medica Branch, Galveston

VA  George Mason University

VT  Universty of Vermont

WA  Universty of Washington

WA  Washington State University

Wi Univergty of Wisconan, Madison

WY  Universty of Wyoming

CANADA

Prov. Institution

NS  DdhouseUniversty

ON  Queen'sUniversty

ON  Universty of Toronto

ON  Universty of Western Ontario



Undergraduate Programs (n=26)
State Institution

CO RejisUnivarsty

CT  Wedeyan Universty

GA  Wedeyan College

IL Loyola Univergty, Chicago
LA TulaneUniversty

MA  Amhers College

MA  BrandesUniversty

MA  Holy Cross College

MN  Universty of Minnesota

NC  Davidson College

NY  IthacaCollege

NY  Universty of Rochester

OH  Bddwin-Walace College
OH  Bowling Green State Universty
OH  Muskingum College

OH  Oberlin College

PA  Cedar Crest College

PA  Faklin & Marshdl College
PA  Lafayette College

PA  Temple Universty

PA  Universty of Rittsburgh

PA  Wesminger College

UT  Brigham Young Universty
WA  Washington State University
Wi Carthage College

CANADA
Prov. Institution
NS  DdhouseUniversty



1. Program Characteristics
Table 1a - School Affiliation

Thelocus of graduate education in the neural sciences continues to evolve. In the 1991 survey,
graduate programs located in Schools of Medicine were most numerous, representing amost
40% of dl programs. Reaively few programsinvolved multiple schools at the university. In
the 2000 and 2001 surveys, however, the percentage of such broadly based programs had
doubled and become comparable to that of programs located solely in Schools of Medicine,
which had begun to decrease in number. In many cases this change represented a consolidation
of multiple programs at the same indtitution. In the 2003 and 2005 surveys, that trend continued
and the indtitution-wide programs now represented more than half of al programs, whereas the
programs located solely in Schools of Medicine or in Schools of Arts and Sciences had each
decreased to less than a quarter of thetotal.

Survey Year | 91 | 98 |00/01 | 03 |05
| | Percent of Total
School of

Medicine 38 |43 | 33 |22 |21
’ggtisef]‘c os 30 |30 | 20 |28 |17
Z:Agg'lz 17 |21 | 34 |40 53
Other 15 |7 | 4 |10|8

Table 1b - Adminigtrative Structure and Degree Granted

The adminigrative structure of graduate programsin the neura sciencesis quite varied. Only
18% of current programs are found exclusively in Departments of Neuroscience or Neurobiology
(or in departments that had those words in their name, such as “Behaviora Neuroscience” and
“Anatomy and Neurobiology”). In contrast, 64% of the programs link neuroscientistsin multiple
departments (or in a“Center”, “Division”, or “Inditute’ of Neuroscience) in a unified, degree-
granting program, and only 16% are in departments that do not have Neuroscience or
Neurobiology in their names. These numbers are Smilar to those obtained in the 2000/2001 and
2003 ANDP surveys.

In three-quarters of the programs, the degree awarded to graduate students trained in the neura
sciencesisaPh.D. in Neuroscience or in Neurobiology (or in adiscipline that had those wordsin
their name). This Stuation represents a striking reversa from that which occurred 19 years ago,
when the mgority of such degrees were awarded in other disciplines. (The*Other” category in
the table represents the relaively few graduate training programs in the neurd sciencesthat do
not offer aPh.D. degree.)



'Survey Year |86 |91 |98 |00/01 |03 |05
‘ | Percent of Total
Ph.D. in. 24 |28 |66 | 63 |71 |74
Neuroscience

Ph.D. in

another 74 |54 |30 | 33 24 | 22
discipline

Other |2 /184 | 4 |54

Perhaps in consequence of the predominantly multidepartmental structure, only 47% of graduate
training programs in the neurd sciences hire their own faculty. In the 2003 ANDP survey, 44%
did so.

Table 1c - Undergraduate Activities

Graduate programs in the neurd sciences now play a subgtantial role in the education of
undergraduate students.  Although only 15% of the graduate programs additionaly administer an
undergraduate program in Neuroscience, most graduate programs have faculty members who
teach undergraduate courses (67%) and provide opportunities for undergraduate students to be
involved in research projects (94%). These important contributions are smilar to the findingsin
the last few surveys but are much greater than those reported 14 years ago, a development which
may result from the increasing number of graduate programs whose faculty members are drawvn
from multiple schools within an indtitution.

Survey

Year 86 [ 91 | 98 [(00/01 | 03 | 05
‘ ‘ Percent of Total
Formal 23 | 24 | 26 |15 | 15
Program

‘Teaching | 9 |48 |39 | 69 |65 |67
|

Research | - |68 |62 | 91 |94 | 94

2. Faculty

There are 3819 faculty membersin the 75 graduate training programs in the neura sciences that
responded to these questions in the 2005 survey, which computes to 51 faculty members per
program. These numbers represent a steedy increase in faculty size from an average of 34
members per program that was reported in the 1998 ANDP survey. Forty-three (85%) faculty
members per program have tenure-stream positions whereas 8 (15%) have positions outside the
tenure stream. These percentages are Smilar to those observed in each of the past surveys.

Thereis congderable sability in the training faculty. In AY 2005, only 2% of the tenure-stream



faculty |eft ther positions while only 6% arrived as new appointments. A smilarly low turnover
was observed in the two previous surveys. The turnover of nontenure-stream faculty was
comparable (4% leaving, 10% arriving) and aso was Smilar to that observed in previous years.

Table 2a - Number of Faculty per Program
The number of tenure-stream faculty members per graduate program varies widedly, from less

than 10 to more than 100 per program. However, 82% of the programs have 50 or fewer faculty
members (the median number is 29).

Number |
1-10 16% |
11-20 18%|
21-30 2204
31-40 13%|
41-50 13% |
51-60 2%|
61-70 6% |
71-80 2% |
81-90 2% |
>90 6% |

Table2b - Digtribution of Faculty by Academic Rank

The digtribution of tenure-stream faculty across the three ranks is strikingly amilar to that
reported in the previous surveys, gpproximately half the faculty are full professors and one-
fourth each are at the assstant and associate levels.

Survey Year| 86 | 91 | 98 | 00/01 | 03 |05
Percent of Total ‘

Assistant

Drofossor | 23|26 24| 23 |23 |24

Associate | o0 | g | o5 | 26 |25 |24

Professor

Full 49 |46 |51 | 51 |52]52

Professor

Ninety-four percent of faculty members who have tenure-stream positions a U.S. indtitutions are
U.S. citizens. This number issimilar to that seen in the 1991, 1998, 2000/2001, and 2003
surveys (93%, 97%, 95%, 90%, respectively). Similarly, ninety-one percent of faculty members



holding nontenure-stream positions at U.S. ingtitutions are U.S. citizens.

The digtribution by academic rank of faculty members who are not U.S. citizens (46% assistant
professors, 27% associate professors, and 27% full professors) is not similar to that of U.S.
citizens (22%, 23%, 55%, respectively) in that it has many more assstant professors and fewer
full professors. Most of these tenure-stream faculty members are citizens of Europe (42%), Asa
(29%), Canada (15%), or Latin America (8%).

Table 2c - Per centage of Women by Academic Rank

Nineteen years ago women represented only 15% of al tenure-stream faculty membersin
graduate programsin the neurd sciences. Since then their number increased steadily through the
1998 survey (24%) but it stabilized at that level subsequently; in the 2005 survey, it is 25% of
thetotal. Furthermore, the percentage of full professors who are women is only 21%.
Consequently, women faculty members are distributed in more equa numbers across the three
academic ranks (31% assistant professor, 26% associate professor, 43% full professor) than are
men (21%, 23%, 56%, respectively).

Survey Year| 86 | 91 | 98 | 00/01 | 03 05
Percent of Total ‘

Assistant

brofessor | 23|27 32 30 33|32

Associate | o, |55 | 57 | 30 |28 |27

Professor

Full 0 |13/19 17 21|21

Professor

In contrast, women represented 38% of nontenure-stream faculty membersin AY 2005. This
number was Smilar to that seen in the 2000/2001 and 2003 ANDP surveys.

3. Graduate Education
Table 3a — Recruitment

The number of gpplications to graduate training programsin the neurd sciencesis dmogt three
times the number per program thet it wasin the 1986 survey. Offers of admisson rose smilarly
during the same time period as did the number of students matriculating per program. An
gpparent spike in the number of applications that was seen in the 2003 survey was not observed
in the 2005 survey.

Women represent 51% of the applicants, 53% of the students admitted, and 56% of those who
began graduate training in the neura sciencesin AY2005. Each of those numbersis notably
higher than the figures reported in the AY 2000- 2001 surveys (38%, 44%, 47%, respectively).
Students who are not U.S. citizens represent 42% of the applicants but only 19% of the students



admitted and 21% of those who began graduate training. Although students who are members of
U.S. racid and ethnic minorities represent only 8% of the gpplicants, they congtitute 11% of the
students admitted and 13% of those who began graduate training.

'Survey Year |86 |91 |98 [00/01 |03 |05
‘ | Mean per program
Number of

students 24 142 |61 66 |82 |65
applied

Number of

students 6 |10 |12 14 |22 |16
admitted

Number of

students 4 |5 5 9 10 | 8
entered

Table 3b - Academic Credentials of Entering Students

The academic credentias of students entering graduate programs in the neurd sciences are

smilar to those of students characterized in previous surveys. Mean GRE scoresin the
quantitative and analytical sections of the exam have generaly increased over the years, whereas
scores on the verbal section have decreased. The scores in the 2005 survey place incoming
graduate students in approximately the 66th, 66th, and 76th percertiles, respectively, of al
students who took the GRE exams, which is alittle lower than the scoresin the 2003 survey
(average = 79™" percentile). (Note that the new analytical writing component of the GRE led to a
new scoring scheme.) Ninety-five percent of the students had research experience before they
began graduate training, asin previous years.

The incoming graduate students had a mean GPA (3.49) in their college courses between B+ and
A-, aswas seen in the previous surveys. Only 23% of these students had an undergraduate major
in Neuroscience, Behaviora Neuroscience, or Psychobiology. Other common undergraduate
magors were Biology (23%), Psychology (15%), and Chemistry or Biochemistry (6%), and an
additiond 8% had dua mgors including one or more of these disciplines. It seems plausible that
many other entering students had undergraduate mgjorsin computer science, but unfortunately
that choice was not avallable in the relevant survey question.

Survey Year | 86 | 91 | 98 |00/01 |03 | 05
‘ ‘ Average GRE Scores

Quantitative | 624 |630 |658 | 689 (698 |689
Analytical 624 |635 650 | 670 (670 |4.88
Verbal 1500 | 600 577 | 567 (563 |563




Table 3c - Total Predoctoral Students, and Ph.D. Degrees Awar ded, per Program

The number of graduate students per program varies widely, from less than 10 to more than 100
per program; however, 84% of the programs have 50 or fewer students (the median number is
25). The number of faculty in aprogram, shown earlier in Table 23, is shown again for purposes
of comparison. Note that the first row in this table indicates that 16% of the programs have 1-10
faculty members while 12% of the programs have 1-10 students. The number of graduate
sudentsin a program is closay correlated with the number of tenure-stream faculty membersin
that program (r = 0.64, P <0.001).

Number | Faculty Students|
1-10 16% 12%|
11-20 18% 23%|
21-30 22% 30%|
31-40 13% 10%|
41-50 13% 9%|
51-60 2% 0%|
61-70 6% 8% |
71-80 2% 3%|
81-90 2% 1% |
>90 6% 4% |

The mean number of graduate students per program has increased steadlily in the past 19 years,
from 12in 1986 to 33 in 2005. Thisincrease undoubtedly reflects the combined effects of the
consolidation of smaller programs at the same indtitution into asingle large program, the

increase in admisson of new students, and the increase in time required to obtain a Ph.D. degree.

Women represent 52% of this population of graduate students in AY 2005, while students who
are not U.S. citizens represent 20% of predoctord traineesin U.S. inditutions. Both numbers are
comparable to those observed in previous surveys. Among the population of sudents who are
not U.S. citizens, the largest numbers are from Asia (63%) and Europe (16%).

The increase in graduate students per program was accompanied by anincreasein Ph.D. degrees
awarded each year, as might be expected. These annua awards rose from 2.6 per program in the
1986 survey to 3.9 per program in the 2005 survey. Among the graduates, 53% were women,
25% were nontU.S. citizens, and 20% were members of under-represented U.S. racid and ethnic
minorities, which resemble their proportions of the tota population of predoctord trainees.



|Survey Year ‘ 86 ‘ 91 ‘ 98 ‘00/01 ‘03 |05
| ‘ Average per Program
Total

predoctoral 12 |16 |20 | 25 |33 |33
trainees

Non-U.S.

citizens (%) 20 |19 | 20 |21 |20
Ph.D. degree |, 5 158 (32| 3.6 [3.63.9
awarded

Ph.D. degree

not awarded 13 1111

Table3d - Yearsin Program

The number of yearsin graduate training that are required to obtain a Ph.D. degree increased
subgtantialy between the 1986 and 1991 surveys, but it has changed little since then. For
students graduating in AY 2005, it took 5.7 years on average to complete training, with 86% of
the students doing so between 4 and 7 years. These numbers were virtualy identical for U.S.
citizens, for U.S. racid and ethnic minorities, and for male and femade students, but they were
notably different for non-U.S. citizens: only 5.1 years to degree on average, and 94% between 4
and 7 years.

Only 4% of predoctoral trainees (~1.1 per program) left their graduate programsin AY 2005
without obtaining a Ph.D. degree. Among them, the numbers of women (61%), U.S. racid and
ethnic minorities (19%), and non-U.S. citizens (26%) were Smilar to their representation in the
total population of predoctora trainees. Studentswho left did so after 1.9 years of training, on
average (89% within 3 years, 97% within 4 years). Lessthan haf the students (41%) left with a
M.S. degree. A surprisingly high number of the students who left (18%) werein an M.D./Ph.D.
program, and they ether returned to medical school or began their medica internship or
resdency. All of these numbers are comparable to those observed in the 2000/2001 and 2003
surveys.

Survey Year |86 |91 | 98 |00/01| 03 | 05|
Average Years ‘
Ph.D. awarded|4.3|5.2|5.5 | 5.5 |5.6 |5.7|

Ph.D. not — | - 122| 25 |2.411.9
awarded

Table 3e- Placement of New Graduateswith a Ph.D. Degree



Upon receiving their Ph.D. degree, most graduates pursued further research training and

accepted postdoctoral positions (69%), as was observed in the previous surveys. Thiswas true of
US citizens and non-U.S. citizens dike (68%, 70%, respectively). Many graduates went to
medica school or began amedicd internship or resdency (14%); this was especialy true among
U.S. citizens (16% vs 8% among non-U.S. citizens). Relaively few took faculty postions (5%)

or jobsin industry (4%) soon after graduation. Asin previous years, very few graduates were
employed outsde of Neuroscience (1%) or were not yet employed (0%). Mae and femde
graduates were smilar in each of these respects.

Survey Year | o1 | 98 |00/01 | 03 |05
| | Percent of Total
Postdoctoral

position ‘ 60 ‘ 70 62 71 ‘69
Medical School |13 |15 | 11 |16 |14
|Facu|ty position | 6 | 5 | 7 | 3 |5
Industry 12 1| 8 |3 |4
Other 6 |5 | 8 |7 |6
Employed outside

the field 2130 2 |0t
Currently

unemployed 1 1 2 0 0

4. Postdoctoral Training
Table 4a - Profile of Postdoctoral Trainees

Most of the postdoctoral trainees (87%) have only aPh.D. degree, as has been observed since
1986. Only 12% have amedica degree, which issmilar to the results of the three previous
surveys. Aswith the predoctora students, the number of posdtdoctoral traineesin aprogramiis
sgnificantly correlated with the number of tenure-stream faculty membersin that program (r =
0.39, P <0.05).

Survey Year |86 |91 |98 |00/01 | rl|03 | 05

| ‘ Percent of Total

Ph.D. ‘78 [63 |88 | 83 | | [87] 87
M.D. 18[25[5 [ o | [ [7]8
M.D./PhD. |4 (12|6 | 6 | ]_| 5[ 4
Other o fo[a [ 2 [ [ [a]12




Only about one-third of the programs provided information about postdoctoral trainees other
than the degree(s) they obtained, which is certainly much lessinformation than was provided
about predoctora trainees and faculty members. Perhaps such information is not yet commonly
tracked by the adminigtrative offices of graduate programs in Neuroscience. Ingpection of the
data from the past three surveys indicates a Smilar shortage of responses, and the same may be
true of previous surveysaswdl. That caveat should be kept in mind when considering the
results obtained over the years.

The number of postdoctord trainees per program in the 2005 survey (~15) is greater than the
numbers seen in previous surveys (7-12). Fifty-seven percent of these trainees are not U.S.
citizens, dmogt three times as many as there are among predoctoral trainees but not a further
expansion above the progressively increasing numbers that were observed in the 1991, 1998,
2000/2001, and 2003 surveys (40%, 49%, 60%, and 64%, respectively). Among that population,
the largest portions are from Asia (56%) and Europe (22%). Women congtitute 40% of the
foreign postdoctord trainees, 43% of the domestic trainees, and 41% of the overdl population.

Table4b - Placement from Postdoctor al Position

When poddoctord trainees leave, they typicdly ether pursue additiona training in another
postdoctoral position (38%) or take a faculty postion (29%). This generd outcome aso was
seen in the previous surveys, dthough it is now clear that a progressive increase has occurred in
the numbers who take another postdoctora position. As in previous years, very few postdoctoral
trainees leave to take employment outside of Neuroscience or are not employed. This pattern of
placements was smilar for U.S. citizens and non-citizens except that fewer U.S. citizens Ieft for
another postdoctora pogition (22% vs 45%) and more took a faculty position (39% vs 24%).
Forty-six percent of the trainees who left a posidoctoral position were women, which is close to
their representation among fellows.

Survey Year | 91 | 98 | 00/01 | 03 |05
| | Percent of Total
Another

posf[d_octoral 21 30 34 37 |38
position

Medical School '3 |1 | 6 |4 |3
|Facu|ty position | 45 | 28 | 41 | 38 |29
Industry ‘14 |4 | 5 |7 |1
Other 14 |20 | 9 |14 |15
51ngr:cli2|yded outside 5 1 3 0 3
inemployed 16| 1 o1

5. Diversgity



Table 5a - Minority Representation

The representation of U.S. racia and ethnic minorities as a percentage of al predoctord trainees
has amost doubled since the 1991 survey. Although a comparable increase in their
representation among postdoctoral trainees does not appear to have occurred, it should be noted
that the figures on the left Sde of Table 5a are confounded by the subgtantia increase in the
number of postdoctord trainees a U.S. ingtitutions who are not U.S. citizens. When the figures
are expressed as a percentage of only the postdoctora trainees who are U.S. citizens (right Sde
of the table), it becomes clear that the training of members of U.S. racid and ethnic minorities
actudly have followed smilar trends a the pre- and post-doctord levels. On the other hand,
minority representation in tenure-stream faculty positions has increased much more gradudly

over theyears, and it till remains quite low. Its digtribution across the three academic ranks
(39% assistant professor, 20% associate professor, 40% full professor) resembles that of women
tenure-stream faculty members (31%, 26%, 43%, respectively) in being under-represented at the
full professor level in comparison to males (21%, 23%, 56%, respectively). However, unlike
women, minority representation in nontenure-stream postionsis smilar to that in tenure-stream
positions (11% of tota, 13% of U.S. citizens).

‘Survey Year ‘g‘a‘g‘m 03 05 91 98 00/01 03 05

‘ ‘ Percent of Total ‘Percent of Total U.S.
[Predoctoral |10 0 [18| 18 |16[16[11 [22] 23 |20 2
[Postdoctoral |22 6 |11 6 |8 |9 |10 21| 16 |20 |21

. T | S | S . . — .
stream 516 |7 8 8|86 |7 8 9 |10
Faculty

Table5b - Minority Distribution

Among the U.S. racid and ethnic minority population, Asan Americans represent the largest
group of predoctora and postdoctoral trainees, and of tenure-stream faculty, in the neurd
sciences. Hispanic- Americans are much less numerousin al three categories, while African
Americans are even fewer in number, and Native Americans are il fewer.



Survey Years | 91 | 98 (00/01| 03 | 05 | 91 | 98 |00/01 |03 |05 | 91 | 98 |00/01 | 03 | 05
| | Percent of Total Minority

| | Predoctoral ‘ Postdoctoral ‘ Faculty

Asian Amer. | 38 | 42 | |41 |39 |53 |50 | 69 |50 |60 | 64 | 61 | 57 |66 |64
lﬂﬁ’:mc ‘32‘25‘ ‘30‘31‘25‘1 ‘ ‘25’24‘22‘20‘24‘17’24
African Amer. | 22 |20 | 17 |18 |21 |12 |32 | 12 |21 (14 |11 |7 | 9 |8 | 7
Native Amer. | 0 |8 | 2 |1 |2 |0 |4 | 0o |0|0|0 |5 | 1 |00
Other '8 |5 10 |10 |7 |10|4 | 0 |4|2|/3 |7 9 |95

When funding trainees, the U.S. federal government places specid emphasis on African
Americans, Higpanic- Americans, Native Americans, and Pecific Idanders among members of
U.S. racid and ethnic minorities because they are under-represented in academia. Thus, it
should be noted that when just these groups are considered (i.e., ASan-Americans are exduded),
thelr representation in the 2005 survey is reduced to only 12% of predoctora trainees who are
U.S. citizens (10% of dl predoctora trainees), only 14% of postdoctora traineeswho are U.S.
citizens (6% of al postdoctora trainees), and only 4% of tenure-stream faculty members who are
U.S. citizens (4% of dl such faculty members).

6. Financial Support
Table 6a - Stipend Sources- First Year Graduate Students

Almogt al predoctord trainees in the neura sciences receive stipend support. First-year
graduate students receive 56% of this support from University funds, much less often in the form
of teaching assstantships than previoudy. The balance of their stipend is derived from a
combination of training grants, research grants, and fellowships, in smdler anounts. These
latter numbers have changed little in recent years but for the sharp increase in training grant
funds.

'Survey Year |86 |91 |98 |00/01 |03 | 05

| | Percent of Total

Teaching

. . 34129 |29 | 27 |23 | 14
assistantship

Other university
funds

Training grants | 9 |10 |10 | 15 |18 | 26
|Research grants |16 ‘14 | 9 ‘ 14 |14 | 12
Fellowships |10 |8 |11 | 5 [11| 6

30 |38 |41 | 39 |34 | 42




Table6b - Stipend Sour ces- Advanced Graduate Students

Predoctord trainees advanced beyond their first year receive less than 30% of their support from
the univergity. Thisamount has been decreasing steedily since the 1986 survey. To compensate
for this change, research grants have provided increasing support of these advanced graduate
students; indeed, in the 2005 survey research grants provided amogt haf of the totd funds for
stipends.

|Survey Year ’g’ 91 |98 ’00/01 |03 ‘E

| ‘ Percent of Total

Teaching - 31|27 |29 | 22 1815
assistantship

Other university ' '
funds ’221 12 | 12 17@

|Training grants ’E‘ 9 | 6 ‘ 12 |11 E
|Research grants ’Z‘ 33 | 37 ‘ 43 |4O W
|Fe||owships ’E‘ 10 | 6 ‘ 11 |14 ‘E

Table 6¢ - Stipend Sour ces- Postdoctoral Trainees

Research grants a so are the major source of the stipends for postdoctoral trainees, as has been
the case during the past 19 years. The first three ANDP surveys considered the support of all
postdoctord trainees collectively, whereas the 2000/2001 and 2003 surveys and the present
survey conddered U.S. and non-U.S. citizens separately. The latter results indicate the
predominant dependence on research grants to support postdoctord trainees, such grants now
provide two-thirds of the stipends for U.S. citizens and dmost 90% of the tipends for non-U.S.
dtizens

8691 98 [00/01 [00/01 | 03 | 03 | 05 05

Survey Year (U.S))|(Non- | (U.S.) |(Non- [(U.S.) | (Non-
u.s) u.s) u.s)
Percent of Total

University | o [ |

funds 8 (129 4 4 4 10 8 1

Training || |

grants 22116 |12 11 1 19 4 9 1

Research laalohles| 74 | 00 | 67 | 75 | 69 | 89

grants

Fellowships [30[22[12[ 10 [ 5 [ 10 [10 [ 11 | 3




7. Under graduate Programs

The existence of undergraduate programs in Neuroscience is a relatively recent phenomenon.
Based on information available from 27 of the 33 undergraduate program membersin the

ANDP, 2 (7%) programs were founded before 1980, 6 (22%) were founded between 1980 and
1989, and 19 (70%) were founded after 1989. A representative mix of older and newer programs
participated in the present survey, asin the previous two surveys.

i. Ingtitutional Affiliation. Eighteen (69%) of the 26 programs are located in undergraduate
collegesthat do not have a Ph.D. program in Neuroscience.

ii. Adminigtrative Structure. Eighteen (69%) of the 26 programs are interdisciplinary in
nature, and offer aB.S. or B.A. degreein Neuroscience. Five programs offer aB.S. or B.A.
degree ether in Biology or Psychology, with apecidization in Neuroscience. Only three
programs are located in Departments of Neuroscience or Behaviora Neuroscience.

iii. Faculty Hiring. Fifteen (58%) of the 26 programs hire faculty members for their program,
which is higher than the percentage of graduate training programs that do so (47%).

iv. Faculty Appointments. The average number of faculty members with tenure-stream
positionsin AY 2005 is~9 per program (median =6 per program). That number has changed
little during the previous few years. There was only 5% turnover of postions (i.e,, faculty
members leaving or ariving as a percent of the total number of faculty &ffiliated with a
program). An additiond ~1 faculty position per program is outside the tenure-stream, and the
turnover of faculty with such positions was 50%.

v. Faculty. In AY 2005, the digtribution of faculty members with tenure-stream positionsis 28%
assigtant professors, 28% associate professors, and 44% full professors. WWomen occupy 37%,
34%, and 19% of these pogitions, respectively, for atota of 28% of dl tenure-stream postions.
They aso hold 29% of the nontenure-stream faculty positions. These numbers are generdly
amilar to those of faculty membersin graduate programs in the neura sciences.

Among faculty with tenure-stream positions, 7% are members of U.S. racid and ethnic
minorities and only 1% are not U.S. citizens. Among faculty with nontenure- stream positions,
12% are members of U.S. racid and ethnic minoritiesand dl are U.S. citizens.

vi. Undergraduate Students. The number of undergraduate students with Neuroscience mgors
per program continues to vary widdly (range = 4 to 393). The median program had 30 mgjors
(only 4 had >100), which was ~5 times the median number of faculty per program. A median of
58 Neuroscience majors per program was reported two years ago, and 22 were reported four
years ago. This gpparent fluctuation no doubt reflects variahility in the Sze of the programs
participating in the surveys rather than true fluctuations in the size of individual programs. On

the other hand, in the latest survey there are equal numbers of maes and females among the
undergraduate students with mgorsin Neuroscience, as in previous surveys.



These results must be consdered with caution because of the rlaively smdl sze of the obtained
sample. Nonetheless, it should be noted that each response was sSmilar to the one provided in
the 2000, 2001, and 2003 surveys, except as noted.

8. Summary

Graduate training programs in the neura sciences used to be located predominantly in Schools of
Medicine or in Schools of Arts & Sciences. However, in recent years these graduate programs
have been evolving towards larger, university-wide programs thet link neuroscientists in multiple
schools on campus.

Although the adminidrative structure of graduate programs in the neura sciencesis quite varied,
mogt training now is conducted in interdisciplinary programs rather than in departments offering
degrees in neuroscience or in other disciplines. Graduate students are much more likely to be
awarded a Ph.D. degree in Neuroscience or Neurobiology than in another discipline.

Graduate faculty members in the neurd sciences play a subgstantid role in undergraduate
education, both by teaching undergraduate courses and by providing opportunities for
undergraduate students to become involved in their research projects.

There are ~51 faculty members per program, on average, in the graduate programs surveyed.
Forty-three have tenure-stream positions (85%), athough the median number is29. The annud
turnover in these postionsisless than 10%. Approximately hdf of the tenure-stream faculty
members are full professors while one-fourth each are assstant professors or associate
professors.

The annua number of gpplications for graduate training in the neura sciences has dmost tripled
during the past 19 years and is now ~65 per program, while the number of matriculants has
doubled and is now ~8 students per program. Nonetheless, the academic qudity of incoming
graduate students has remained high, as suggested by their undergraduate GPA (average = 3.49),
their scores on the GRE (average = ~69th percentile), and their research experience.

Only 23% of the incoming students had an undergraduate mgor in Neuroscience or Behaviord
Neuroscience. Other common mgjors were Biology (23%), Psychology (15%), and Chemistry
(6%), and an additiona 8% had dud mgors including one or more of these disciplines.

The number of Ph.D. degrees in Neuroscience awarded annualy per program hasincreased little
in recent years and is now 3.9, while the time to degree has stabilized a ~5.7 years. Predoctoral
students who are women, U.S. racid and ethnic minorities, or nontU.S. citizens are equaly
likely to obtain their Ph.D. degree, and in the same time frame, as one another and asthe
American Caucasan mae mgority. Most new graduates pursue further research training in
postdoctora positions (69%), while many others go to medica school (14%).

Only 4% of predoctora trainees leave the program annually without obtaining a Ph.D. degree.



They do so on average after ~2 years of graduate study, often (41%) obtaining atermina M.S.
degree.

More than 90% of postdoctoral trainees in the neura sciences have aPh.D. degree. Postdoctora
trainees usually leave their position ether to accept afaculty postion or to pursue further

training. Almog al graduates with a Ph.D. degree in Neuroscience are employed in scientific
positions, and very few are employed outside the field or are not employed at dl.

Women represent 50% of undergraduate Neuroscience majors, 52% of predoctora trainees, and
41% of postdoctora trainees, but only 25% of tenure-stream faculty members and 21% of full
professors. In contrast, women represented 38% of nontenure-stream faculty members.

Among U.S. citizens, members of U.S. racia and ethnic minorities represent 21% each of
predoctoral trainees and postdoctoral trainees, but only 10% of tenure-stream faculty members
and 13% of nontenure-stream faculty members. Most of these trainees and faculty members are
AsanAmerican. When Asan-Americans are excluded and only under-represented U.S. racial
and ethnic minorities are consdered, the numbers shrink to 12%, 3%, 4%, and 5%, respectively,
of U.S. citizens

Predoctord trainees who are not U.S. citizens come predominantly from Asia and Europe. They
now represent 20% of predoctord trainees, a number that has changed little during the past 15
years.

The number of postdoctora trainees who are not U.S. citizens had been increasing progressively,
from 40% in 1991 to 64% in the 2003 survey. However, the 2005 survey indicates that only
57% of the postdoctoral fellows are non-U.S. citizens. Despite thet rdlatively large number, they
occupy lessthan 10% of al tenure-stream graduate faculty positionsin the neural sciences at
U.S. indtitutions.

Almogt dl predoctora students receive stipend support, primarily from university funds (first-
year sudents) and from research grants (more advanced students). Research grants also appear
to be the mgor source of support for postdoctora trainees.

Much less information was available from undergraduate programsin the neura sciences, but
avallable evidence indicates that most programs are interdepartmentd in adminigtrative structure,
and most tenure-stream faculty are Caucasian male Americans (93%, 72%, 99%, respectively).
The number of tenure-stream faculty positionsis rdaively smal (~9 per program) and has not
changed during the past 5 years, nor has the number of undergraduate sudents with mgorsin
Neuroscience (a median of 30 per program).

9. Conclusions
Neuroscienceisavery atractive discipline. It is unusudly multidisciplinary in nature, and has

drawn sgnificantly from fields as diverse as molecular biology, cognitive psychology, computer
science, and clinica medicine. Increased recognition and gppreciation of Neuroscience certainly



has been promoted by such recent developments as the "decade of the brain”, the award of Nobel
prizes to neuroscientists, and conspicuous progress in the diagnosis and trestment of Parkinson's
disease, Alzheimer's disease, and spind injury. These and other developments have attracted a
steady increase in the number of graduate students being trained in the neura sciences. Increased
recognition and gppreciation of the discipline dso isreflected in the likelihood that graduate
Sudents trained in the neurd sciences will receive their degreesin Neuroscience or

Neurobiology rather than in some other discipline, as was true 19 years ago.

Thefinding that graduate training in the neural sciencesis not confined to departments of
neuroscience isin kegping with asmilar trend in other biomedica sciences (eg., Cell Biology,
Pharmacology), but isin gtriking contrast to graduate training in the physical sciences (eg.,
Chemigry, Physics). In explanation, not al schools with neuroscientists as faculty members have
departments of neurascience. Even in schools with such departments, neuroscientists may be
found in many other departments, both clinica (e.g., Neurology, Psychiatry) and preclinica
(e.g., Biology, Pharmacology). Neuroscientists in these other departments understandably want
to interact with their colleagues e sawhere on campus, both in research centers and in graduate
training programs. The resultant integration of neuroscientists across departments and across
schools undoubtedly enhances the qudity of those programs while making the community more
collegia, more vishle and dtractive to students and faculty, and more influentia on campus. In
addition, it makesit more likely that faculty appointed in graduate and professiona programs
will participate in undergraduate education.

Because the NIH budget doubled severd years ago, substantial increases in the number and size
of federaly funded research grants devoted to issues in Neuroscience might be expected in
consequence. Traditionaly such research depends heavily on the involvement of predoctora
and postdoctord trainees, and so a secondary increase in the number of such traineesislikely to
have occurred aswell. In fact, the marked increases in the number of students in Neuroscience
graduate programs, seen in these surveys during the past 9 years, are condstent with that
possibility. It isimportant to emphasize that there islittle evidence that the qudity of the
entering graduate students has been reduced in order to expand the size of the programs, or that
the gods of increasing diversity among predoctora trainees have been compromised, or thet
disproportionately large numbers of forelgn students are matriculating, athough the percentage
of postdoctora fellowswho are not U.S. citizens has risen sharply. In any case, graduate and
postdoctora programsin Neuroscience appear to be flourishing.

Despite these clear indications that Neuroscience is a thriving discipline, its research and training
programs face savera sgnificant chalenges. Some are not unique to Neuroscience but are
common within the biomedical sciences generdly.” For example, despite modest increases
during the past 19 years, women till are very much under-represented as tenure- stream faculty
members, epecidly a the full professor level, in comparison to their full representation among
predoctord trainees. At the most recent rate of increase (i.e., only 1% in the past 7 years), it will
take generations, not decades, before women comprise 50% of the tenure-stream faculty
membersin Neuroscience. Even if one assumes amore rapid rate of turnover in faculty
positions — for example, 3% of the faculty members leave each year of which 80% are men, and
6% are added annudly of which 50% are women - it will take 21 years before women represent
50% of the tenure-stream faculty members. In other words, there is so much inertia in the



system, caused by avery highinitid percentage of mae faculty members and alow rete of
turnover of tenure-stream academic pogitions, that it will take along time to redressthis
inequality unless graduate programs become even more committed than they now are to a policy
of gender equdlity in their faculty.

Similar satements can be made regarding members of under-represented U.S. racid and ethnic
minorities among faculty in graduate Neuroscience programs. Moreover, their reatively dow
progress to date in receiving appropriate representation in graduate faculties has been further
impeded by their continued under-representation among predoctoral and postdoctora traineesin
Neuroscience.

Other issues may be more specific to training in the neural sciences at the undergraduate,
predoctora, and/or postdoctord levels. Here are some that were addressed in this survey.

Undergraduate. The finding that most tenure-stream faculty positions in undergraduate
Neuroscience programs are at the associate or full professor levels suggests that Neuroscience is
not being taught primarily by faculty who received graduate and postdoctord training in recent
years. Thisstuation likely provides a chdlenge for faculty to provide contemporary research
experiencesto their sudents, especidly in undergraduate programs located at indtitutions that do
not have graduate programs in Neuroscience.

Predoctoral. The remarkable heterogeneity in background of students entering graduate
programsin the neura sciences suggests that extensive expertise in Neuroscience generdly is
not asgnificant variable in the admisson process. This heterogeneity in background presents a
congderable chalenge for programs to design a suitable curriculum of graduate courses.
Relevant undergraduate courses in Neuroscience sometimes are available on the same campus
and represent an opportunity for graduate students to improve their background in the subject,
though the faculty may be reluctant to encourage that option. To further complicate matters, less
than haf the graduate programs in the neura sciences can hire thair own faculty, and therefore it
seams likely that such programs have difficulty in maintaining a sable curriculum of graduate
courses and research specidties. This Stuation likely occurs in many undergraduate programs,
aswdll.

Postdoctoral. The percentage of non-U.S. citizens among predoctord traineesin Neuroscience
has been relaively congtant during the past 19 years, which indicates that their presenceis not
responsible for the net increase in the Size of graduate programs in the neura sciences during this
time. In contrast, the number of non-U.S. citizens among postdoctora trainees in Neuroscience
has increased and since the 2000/2001 surveys they have condtituted more than haf of that
population. The financid support of postdoctora trainees (and advanced graduate students) has
become increasingly dependent on faculty research grants, especidly trainees who are not U.S.
citizens and therefore are not digible for federa fellowships or support on federd training

grants. Whether the Nationd Ingtitutes of Hedlth will continue to alow research grantsto

support so many traineesis a controversid matter now under discussion.®® If the NIH decides to
change their policy and limit the use of research funds to support trainees, then aternative funds
for this purpose will have to increase or else the Sze of training and research programsin the
neural scienceswill diminish. An aitractive proposal to reduce the number of trainees without



compromising the faculty research programs in which they are engaged isto develop new
academic job titles and professond scientist positions for advanced postdoctora fellowswho in
most respects are no longer “trainees’. %11

Findly, a problem that cuts across dl leves of training sems from the finding that faculty
positionsin the neurd sciences are increasing more dowly than the rate at which Ph.D. degrees
in Neuroscience are being awarded. Perhaps in consequence, an increasing percentage of
trainees who |eave one postdoctoral position are moving to another or taking ajob outside of
academia. It would be of interest to know whether, over the years, there actudly hasbeen a
progressive increase in the total period between the time when a Ph.D. degree was earned and the
time when a faculty position was secured, as seems likely, or whether the number of postdoctora
positions held has gradudly increased before a permanent job was taken; unfortunately, this
information has not been available from Neuroscience program adminigtrators and therefore it
has not been tracked by ANDP surveys. Note that such a trend has been documented in other
biomedical sciences!*® Recent evidence aso indicates that a rising percentage of graduating
students in the biomedical sciences are employed in industry, *® which is consistent with the
results of the present survey.

It has dways been a challenge to prepare postdoctord fellows located in academic training
programs for professond careersin nonacademic positions. It has been an even bigger
chalenge to develop a sound nationd policy regarding how many predoctora and postdoctora
trainees there should be. One suggestion isto limit graduate training and thereby reduce the
number of postdoctoral trainees seeking employment in academia®* The ANDP leadership has
opposed that view, pointing out that it never has been possible to accurately predict future job
markets, that numerous opportunities for employment besides faculty positions dways have been
available, and that postdoctord trainees dmost invariably find employment in science
ultimatdy.>® More generdly, it seems inappropriate to prevent students from obtaining the
training they seek in order to compete successtully for the jobs they want, it ssems unwiseto
reduce graduate education in science at atime when life has become increasingly more complex
and science-based, and it seems unfair to place limits on opportunities when some groups have
not yet had a chance to take advantage of them. On the other hand, it al'so seems inappropriate
for graduate programs not to educate trainees broadly while preparing them for diverse careers
and for the uncertainty they may experience while they clarify their professiona goas and
evauate relevant opportunities.

'Garrison, H.H., and Gerbi, SA. Education and employment patterns of U.S. Ph.D.’sin the
biomedica sciences. FASEB Journal 12: 139-148, 1998.

8 Addressing the nation's changing needs for biomedica and behaviora scientists. Washington,
D.C.: Nationa Academy Press, 2000. [http://grants.nih.gov/training/outcomes.htm. ]

NIH statement in response to addressing the nation's changing needs for biomedical and
behaviord scientigts. [http://grants.nih.gov/training/nas _report/NIHResponse.htm)




19Gerhi, SA., Garrison, H.H., and Perkins, JA. Workforce aternatives to graduate students?
Science 292: 1489-1490, 2001.

YFreeman, R, Weingtein, E., Marincola, E., Rosenbaum, J., and Solomon, F. Competition and
carersin biosciences. Science 294: 2293-2294, 2001.

12Marincola, E., and Solomon, F. The career structure in biomedical research: Implications for
training and trainees. The American Society for Cdl Biology survey on the state of the
professon. Molecular Biology of the Cell 9: 3003-3006, 1998.

13Garrison, H.H., Gerbi, SA., and Kincade, PW. In an eraof scientific opportunity, are there
opportunities for biomedica scientists? FASEB Journal 17: 2169-2173, 2003.

Y Trendsin the Early Careersof Life Scientists. National Research Council, National Academy
Press, 1998. [ http://www.nap.edu/catal og/6244.html 2onpi newsdoc091098]

®*Mize, RR., Tdamo, B.R., Schoenfeld, R.I., Huffman, L.K., and Fellows, R.E. Neuroscience
traning a the turn of the century: a summary report of the third annua ANDP survey. Nature
Neuroscience 3: 433-435, 2000.



