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Faculty publication productivity, collaboration,
and grants velocity: using curricula vitae to
compare center-affiliated and unaffiliated
scientists

Monica Gaughan and Branco Ponomariov

We examine the effect of a Congressionally mandated multidisciplinary center program on the careers
of affiliated scientists. Important to the research evaluation design, we incorporate a control group of
researchers who are not affiliated with these centers. We collect curricula vitae from both groups, a
data source that has been demonstrated to provide valid and reliable longitudinal data about academic
productivity. We evaluate the impact of center affiliation on publication productivity, collaboration,
and grants activity. We find that center affiliation tends to promote lower grant velocity, but greater
levels of collaboration. These higher levels of collaboration increase publication productivity, but gains

may be offset by the lower grants velocity.

tidisciplinary science centers in academic in-

novation processes (Cohen et al, 1994) has
captured the attention of the United States Congress.
In this research, we study the outcomes from the
101st US Congressional (1990) call for enhanced
support for research on the diagnostic and therapeu-
tic aspects of human infertility. Congress instructed
the National Institute of Child Health and Human
Development (NICHD) to make grants or contracts
for the operation of two infertility research centers
and three contraception research centers. As
amended (2001), the purpose of the centers is to im-
prove methods of diagnosis and treatment of infertil-
ity and to develop training protocols and programs
for the education of reproductive health researchers.
The NICHD responded by creating specialized and
coordinated research through the National Coopera-
tive Program for Infertility Research (NCPIR), using

THE INCREASING IMPORTANCE of mul-
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the National Institutes of Health (NIH) Specialized
Research cooperative agreement mechanism. This
approach was also used to develop the Specialized
Cooperative Centers Program in Reproduction Re-
search (SCCPRR).

Principal investigators responded to a NIH request
for applications to establish infertility and reproduc-
tive research centers. The centers had to address the
priority area of human reproduction research, to en-
compass a multidisciplinary research team, and to
include meaningful cooperation with clinical re-
searchers and other academic institutions. This type
of collaborative work has become one of the major
mechanisms that NIH uses to develop translational
research between basic and clinical work (Zerhouni,
2005). As has been documented in other research on
centers (Gray, 2000; Rogers and Bozeman, 2001),
interviews with the founding senior investigators of
the fertility research centers indicated that they had a
variety of motivations to participate (Youtie et al,
2006). In general, however, the senior founding co-
investigators were already working in the area of
human fertility and were already affiliated with ma-
jor academic research centers, facilitating partner-
ship with clinicians and access to students and
clinical populations for research purposes.
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A number of researchers have sought to specify
how the Government Performance and Results Act
(GPRA) applies to federally supported research in
the United States, with attention to how difficult the
prospect is (Cozzens, 1995). Roessner (2002) argues
that research evaluation should be able to test the
policy theory that the program seeks to forward;
specifically, how does the process or practice being
implemented affect the desired outcome? This line
of reasoning is further developed by Feller and col-
leagues (2003) who show how the Office of Man-
agement and Budget’s Performance Assessment
Rating Tool (PART) can relate strategic priorities to
production activities and the development of per-
formance criteria in mission agencies. The strategic
priorities and external criteria are established by po-
litical entities, but programs have broad authority to
specify the performance criteria and indicators. They
extend the OMB criteria to include leadership and
scientific labor force issues as crucial considerations.
In survey research that evaluated how researchers
ranked 97 different research activities, Bantilan and
colleagues (2004) determined that the development
of partnerships and collaborations was a particularly
valuable outcome of research. These collaborative
activities are an explicit policy goal in the develop-
ment of multidisciplinary centers, in addition to
more traditional publication and funding activities.

In this analysis, we examine how affiliation with
the mandated NICHD cooperative reproductive
health centers affects scientists’ traditional produc-
tivity outcomes such as publications and grants
awards. We also examine the impact of center af-
filiation on propensities to engage in collaborative
research, which is often an explicit goal of multidis-
ciplinary science centers. We implement a sample
design that compares center affiliates to a matched
cohort control group of unaffiliated researchers
working in the same research area. This evaluative
design allows us to make better estimates of center
impacts in multivariate econometric analyses. In
keeping with the tradition of Research Evaluation,
we present a high level of detail in our methodology
to guide colleagues wishing to use the design in their
own research.

Centers and scientific outcomes

Center-based scientific research differs from princi-
pal-investigator-initiated research. There is some
controversy that their non-scientific objectives
detract from the principal-investigator-initiated
research tradition (Bozeman and Boardman, 2004;
Gray, 2000). Because they are constituted by com-
plex funding streams and requirements of inter- and
intra-organizational cooperation, centers tend to be
managerially more complex than principal-
investigator-funded research (Gray, 2000). Both
Gray (2000) and Rogers and Bozeman (2001) em-
phasize the importance of studying processes and
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impacts as part of the evaluative framework for
multidisciplinary science centers.

A literature is emerging that examines the effects
of multidisciplinary centers on individual scientists’
careers. Such work began on a purposive sample of
scientists affiliated with National Science Founda-
tion supported science and technology centers and
Department of Energy supported engineering re-
search centers. The curricula vitae of affiliates of
those centers were collected and coded to support
several analyses of career dynamics. Lee and
Bozeman (2005) examined the mutually reinforcing
dynamics of collaboration, productivity, and grants.
In related work, Gaughan and Robin (2004) showed
how entry into the first academic career differs
between French and American scientists, while
Gaughan and Bozeman (2003) showed how publica-
tion productivity and grants increased rates of pro-
motion to full professor. Dietz and Bozeman (2005)
demonstrated that professors with prior industrial
experience tended to have different kinds of aca-
demic careers; in particular, they are more likely to
patent. Corley et al (2003) found that women re-
ceived smaller average first grants, but were other-
wise similar to their male colleagues.

In more recent work, researchers using a represen-
tative sample survey of academic scientists affiliated
with Carnegie Research Extensive universities,
Corley and Gaughan (2005) found that center affilia-
tion tended to increase researchers’ research-related
activity (compared to teaching and service obliga-
tions). Using the same data, Bozeman and Gaughan
(2007) found that center affiliates engage in more
research activities with industry. Using only center-
based scientists from the representative sample
survey, Boardman and Ponomariov (2007) found
that junior faculty tended to have more negative
views of commercial activities, seeing them as
distracting from basic research. This work will be
extended in the future to include coded curricula
vitae to develop understanding of career trajectories
in a representative sample.

Research design

Curriculum vitae (CV) analysis is in many respects
ideally suited to evaluating the impact of the

Curriculum vitae analysis is in many
respects ideally suited to evaluating
the impact of the multidisciplinary
centers, especially with respect to the
influence of centers on career
development
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multidisciplinary centers, especially with respect to
the influence of centers on career development. Al-
most all researchers have a CV and, in most instances,
the CV provides a valid and reliable data source (Dietz
et al, 2000). Almost all CVs include information on
employment history, publications and other scholarly
output, the constructs of primary interest here. Most
importantly, this information can be viewed, for prac-
tical purposes, as longitudinal data. This attribute of
CV data means that it is well adapted to understanding
career trajectories and tracking career changes, espe-
cially changes in research productivity and other re-
search-related activity.

While the analysis of CVs seems conceptually
straightforward, the approach has thus far been con-
fined to studies by researchers affiliated with the
Research Value Mapping (RVM) Program (Corley
et al, 2003; Gaughan and Bozeman, 2002, Dietz and
Bozeman, 2005; Lee and Bozeman, 2005; Lin and
Bozeman, 2006). The limited application of the ap-
proach thus far is owing to the technical challenges
of using CV data as well as the enormous amount
of work required to code and analyze CVs. CV
analysis is uniquely well suited for evaluations
focusing not just on discrete outputs but also re-
search capacity and “scientific and technical human
capital” (Bozeman et al, 2001; Bozeman and Corley,
2004). For an overview of the strengths and weak-
nesses of the method see Dietz et al (2000).

Central to the approach of this CV analysis is the
comparison of persons who have received NICHD
center support with an appropriate comparison group
of researchers who have not. The focus of the com-
parison is publishing and grants productivity and
collaboration patterns. We spent a great deal of time
developing a sampling frame that would adequately
represent both center affiliates, and reproductive re-
searchers who are not affiliated with centers. A
comparison of the characteristics of center and com-
parison researcher samples shows similarities on the
majority of indicators included in the study. This
allows us to make robust comparisons between the
groups.

As in prior work, the researchers developed
indicators of career trajectories, publication histories
and grant awards. In addition, we developed new
indicators that were particularly relevant to careers
in academic medicine. These included medical train-
ing, areas of specialization, and an attention to
medically related industry work, including patents.
We also developed a new coding methodology that
is based on an MS Access™ Graphic User Interface
and database, which increased the quality and reli-
ability of the final database.

Sampling methodology
The problem of comparison is well known in re-

search evaluation, particularly in the European
context in which scientists working in the same area
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are employed in very different employment institu-
tions (Bonaccorsi and Daraio, 2003). In this work,
we examine researchers working within the same
scientific system, reducing the difficulties in making
comparisons between groups (Ahern and Scott,
1981).

Sample frames and sampling for target population
and control group

The target populations for CV collection were all
PhD- or MD-level center researchers. These re-
searchers include faculty, postdoctoral and doctoral
researchers affiliated with the center; we obtained
lists of participants from the three NCPIR centers;
four SCCPRR centers provided lists of senior and
trainee affiliates of the centers. Overall, 96 NCPIR
and 124 SCCPRR researchers were in the target
sampling frame. In addition, 152 PhD- and MD-
level trainees were in the target sampling frame.'

We faced a complex task with respect to the
definition of the target populations and construction
of sampling frames for the control group of re-
searchers. We developed the control group of CV
targets from NIH, from Community of Science pub-
lic directories, and from peer nominations elicited
during face-to-face semi-structured interviews.
Program officers at NIH provided the names of
NIH-supported grantees and trainees doing infertility
research, but not affiliated with any of the centers.
We used the NIH grants data base from 1991 on to
identify “areas of science” by the following key
words: infertility, fertility, contraception, and repro-
ductive research. These same key words constitute
the criteria used in the Community of Science (COS)
to identify researchers in the comparison sampling
frame. The COS key word search strategy identified
researchers working in areas related to human fertil-
ity, but not funded through the centers, or identified
through the NIH lists.

Finally, we augmented the comparison groups
through sociometric nomination. First, we asked re-
spondents in NCPIR semi-structured interviews to
nominate peers. To create the cohort comparison
group, we asked: “Name two or three peers in gradu-
ate school with whom you shared similar scientific
interests.” To extend the scientific peer group com-
parison, we asked respondents: “Please name two or
three scientists in fertility research whose work is par-
ticularly close to your own.” We included sociometric
nominations during interviews in part to see how such
a methodological approach would work. Overall, 28
people were nominated; we were unable to locate two,
nine refused to provide their CV, and only six re-
sponded positively. Despite the low success of this
approach, the six researchers who provided their CVs
did human reproduction research, but would not have
been identified through the NIH and COS collection
methodologies already described.

Overall, 140 of 298 valid center-affiliated sample
targets resulted in an effective response rate for the
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center affiliates of 47%. The overall effective re-
sponse rate for the comparison group was 36%, with
83 researchers responding. We did not attempt to
match researchers to one another. Rather, we com-
pared the two groups of researchers statistically.
Independent t-tests of mean differences between the
two groups suggest that the only significant differ-
ences between the center affiliates and the controls
are in the dependent variables related to co-
authorship and number of grants. We thus conclude
that sample selection bias related to response rates is
not likely to bias the multivariate results.

Data collection
Curriculum vitae data collection procedures

Earlier work (Dietz et al, 2000) determined that too
few researchers posted their CVs on the internet for
this to be a valid or reliable means of collecting such
data. Since four years had passed since our last major
CV collection, we were interested to know if the
internet has improved as a source for the collection of
such documents. We were interested in both the avail-
ability of target CVs, and in the completeness of them
(i.e. full or truncated CV, and the last posting).

In COS, we found the CVs for 14 out of 43 that
were sought, for a rate of 33%. These CVs were
generally not very helpful, with the focus placed on
current research interests over the career path infor-
mation we use for developing indicators. These CVs
ranged from being updated within the past year to
being updated over seven years ago. On average,
only 23% of the researcher’s publications were
listed, with a smaller percentage of grant informa-
tion listed (often not listed at all.) Only 40% of those
with a patent on the received CVs listed their patent
in the Community of Science profile.

Outside the Community of Science, we attempted
a general internet search to find CVs and assess their
value. This search proved to be less helpful than the
Community of Science approach. Generally all that
were listed on the research’s websites were their re-
search interests and selected journal articles, with no
information on previous positions held. Furthermore,
trainees (past or present) almost never had a pres-
ence on the internet, making it difficult to track them
(professionally) using the internet. In addition, none
of the information was in a standardized format,
unlike the Community of Science, which was
standardized.

In summary, several years have passed since the
last collection of CVs for an RVM project. At that
time, we determined that CVs were not available via
unobtrusive means such as the internet. Given the
passage of time, we conducted a new study to deter-
mine if the internet has improved as a source of CVs.
It has not: CVs cannot be collected unobtrusively via
the internet because of their age, truncation, and miss-
ing data. Therefore, as in the past, we made written
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requests for CVs via email, as this is the easiest
compliance method for the target scientists.

Having eliminated the internet as a viable source
of CVs, we proceeded with a mail- and email-based
strategy to request them from our target sample. We
collected the CVs from center-affiliated researchers
during the spring of 2004, and collected the control
group sample between July and October 2004 in
three successive waves of email requests to the tar-
get sample respondents. We made a fourth effort to
collect CVs from center affiliates in December 2004
and January 2005.

Measurement

We developed the CV coding instrument to capture
constructs of interest reliably and in a reasonable
amount of time. We followed the reliability method-
ology established in previous work (Dietz et al,
2000). The initial testing helped us to conclude that
MS Access™ was a feasible way to code and man-
age the data. We further determined that the user
interface resulted in more reliable data input (fewer
coder errors) than the prior generation of RVM cod-
ing protocols, which were .html-based. Two versions
of the coding protocol were tested using four coders
on two sets of ten CVs. For the final protocol, inter-
coder reliability was above 0.85 (Crittenden and
Hill, 1971). The final database includes the indica-
tors on demographic, educational, employment and
research productivity.

The CVs of established researchers can be dozens
of pages in length and encompass a number of dif-
ferent strands of research over a long career. We
chose to truncate the calculation of all rates based on
publication, collaboration and grants activity dating
from 1990, which was the year that Congress author-
ized the establishment of the centers. We reason that
the passage of national legislation to support centers
researching human infertility and reproduction sent a
signal to researchers that new funds would be avail-
able to researchers interested in working in the area.
We are not able to control for the year of the affilia-
tion with a center because such information is not
typically available on the CV. One of the most sur-
prising findings of the study was how few research-
ers indicate affiliation (or its timing) with a research
center. We knew the researchers were affiliated be-
cause the principal investigators and NIH program
officers identified them as affiliates. During inter-
views, the respondents were also aware of their af-
filiation with one of the centers. However, when we
examined the CVs, we found that only a few of the
principal investigators listed their affiliation. We
suspect that the absence of such information on the
academic CV reflects tension between disciplinary
academic homes (which award tenure and promo-
tion) and centers (which facilitate research, but
which may be perceived as detracting from depart-
mental claims to productivity). Certainly it is an is-
sue worthy of study in the future.
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