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Abstract

Translational science emerged in the 2000s, aiming to transform biomedicine by fostering strategies to
move innovations more efficiently from basic research, through trials, to implementation. One aspect
of translational science that has received limited critical attention is the development of evaluation
practices that aim to measure its impact on biomedical innovation and society. In this article, we
describe five periods in the evaluation of translational science funded by the US National Institutes of
Health. Rather than simply measuring translational science’s effects, we show that evaluation strategies
have structured the field’s emergence, produced representations of it for external actors, and helped
legitimize it as a science worthy of public investment. We term this specific mode of co-production
between science and metrics ‘the evaluative way’, and argue for the concept’s utility for studying
sciences that emerged in the late 20™ and early 215 centuries, when evaluation became increasingly
central to science policy.
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Introduction and Background

Translational science is a movement within the lational Science Award (CTSA) program within the
health sciences that emerged in the 2000s and National Institutes of Health (NIH) (Zerhouni, 2005;
accelerated in the United States (US) in 2005, fol- Austin, 2021; Aviles, 2018; NIH, 2005; Robinson,
lowing the establishment of the Clinical and Trans- 2019). Translational science aims to transform bio-
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medical discovery across therapeutic domains by
helping to move innovations more efficiently from
basic research, through trials, to commercializa-
tion orimplementation (Austin, 2021). At its incep-
tion, this mission was often expressed as rapidly
moving knowledge ‘from bench to bedside’ (Aus-
tin, 2018; Robinson, 2017; Zerhouni, 2005). In the
US, the main vehicle for supporting translational
science has been the CTSA program, which funds
a network of ~60 university-based ‘hubs’ to sup-
port translational endeavors. Scholars in Science
and Technology Studies (STS) have written both
sympathetically and critically about the develop-
ment of translational science and its triumphal
self-narrative (Aarden et al., 2021; Aviles, 2018;
Jeske, 2022; Robinson, 2017, 2019, 2020; Smith et
al., 2024). However, one central aspect of trans-
lational science that has received limited criti-
cal attention is the development and influence
of metrics and evaluation strategies designed to
measure its impact.

Herein, we demonstrate that, rather than
simply assessing translational science, efforts to
develop metrics and methods to evaluate the
field have also played a key role in bringing it into
existence and legibility as what former National
Center for Advancing Translational Science
(NCATS) director Christopher Austin has described
as “the new youngest science” (Austin, 2018: 456).
Through an analysis of policy grey literature and
key publications, we describe successive efforts to
evaluate the CTSA program, NIH’s flagship transla-
tional science initiative, treating it as an exemplary
case in the development of translational science.’
Since 2005, NIH has allocated approximately a
half-billion dollars per year to fund CTSA hubs to
catalyze and coordinate translational activities and
also to train scientists in translational approaches
by funding pilot grants and early-career investi-
gators’ salaries (Institute of Medicine et al., 2013;
NCATS, 2023). The CTSA program has focused on
developing methods in “the science of translation”
to more efficiently drive innovation across thera-
peutic areas in a “disease agnostic,’“disease inde-
pendent,” or “disease universal” fashion (Austin,
2021: 1631-34; Smith et al., 2024). The transla-
tional science movement and CTSA program have
succeeded in moving segments of the publicly
funded biosciences toward a model that encour-

ages investigators to pursue research with the
aim of trialability and end-stage implementation
early in the discovery process (Llewellyn et al,,
2018, 2020). The translational science model is
thus more closely aligned with corporate research
and development models than traditional notions
of the scientific investigator existing apart from
market forces (Robinson, 2017, 2019, 2020).

We describe the implementation of strate-
gies that CTSAs and the CTSA program devised
to evaluate this new science, to characterize its
impact using data from evaluations, and to justify
its value to sometimes-skeptical policymakers.
Efforts to evaluate the CTSA program have driven
the field’s formation, structured its development,
and played key roles in legitimizing and framing
translational science as a distinctive field worthy
of continued federal investment. Evaluation
has taken the form of traditional quantitative or
mixed methods studies by evaluation scientists,
including work to create compelling stories about
translational innovations to be used in public-
facing narratives or with policymakers (Kaplan-
Liss et al., 2022; Luke et al., 2018). However, CTSA
program evaluation has also included a broad
set of practices enacted by CTSA employees and
funded investigators as part of routine opera-
tions (Daudelin et al., 2020; Welch et al.,, 2021). In
sum, rather than merely measuring the develop-
ment of translational science, metrics for trans-
lational science have effectively co-constructed
the field by becoming part of its constitutive
socio-material life and self-narrative. We argue
that the drive to evaluate translational science has
become so central to the field’s emergence and
self-understanding that the infrastructures, policy
paradigms, and practices developed to achieve
evaluation goals constitute a distinct evaluative
way of knowing that permeates the field as a semi-
autonomous, integrated, and scientized set of
techniques that purport to measure and attest to
the varied forms of value it produces for society
(on ‘ways of knowing, see, Bowker et al., 2009;
Dear, 1995).

Drawing on scholarship on the performa-
tivity of metrics and measurement systems (Law,
2009; MacKenzie, 2008), the co-production of
science and society (Jasanoff and Kim, 2009), and
valuation studies (Doganova et al., 2014; Stark,
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2011), we periodize the emergence of transla-
tional science by analyzing how transformations
of its evaluation paradigms enacted the field
in practice (Mol, 1999, 2002). While evaluation
practices for the CTSA program, individual CTSAs,
and CTSA-led initiatives were initially conducted
by internal and external evaluators, evaluation
strategies specific to translational science eventu-
ally came to constitute a kind of science of their
own and a major area of activity into which nearly
all actors involved in CTSA program activities
became enrolled (Callon and Law, 1982; Patel et
al., 2019). This led to the emergence of pervasive
cultures of evaluation within translational science,
as the collective enactment of scientistic evalu-
ation strategies became increasingly central to
the everyday work of doing translational science
(Trochim et al., 2013; Schneider et al., 2015; Luke
etal., 2018; Patel et al., 2019; Daudelin et al., 2020;
Stevens et al., 2021). We thus describe the process
by which the doing of translational science and its
associated evaluation aims and activities became
co-productive of the field by reinforcing and
performing its claims to epistemic legitimacy and
value to society. This evaluative way of knowing
fused increasingly scientized modes of evaluation
with the basic aims of translational science, with
both mutually sustaining the field and producing
representations of its impact that made it legible
as a science deemed worthy of sustained public
investment.

Source materials and approach

The authors are faculty members in an Institute
for Bioethics and Health Humanities at an aca-
demic health science center with a CTSA hub. This
study was partly undertaken as part of their roles
to meet their CTSA's strategic objectives, includ-
ing to develop a program of research on the ethics
and practice of translational science. This objec-
tive is itself an object of evaluation of their institu-
tion’s CTSA and this paper will be counted toward
meeting its associated metrics.

Embedded in the constructivist STS tradition,
we sought to write a ‘history of the present’
regarding the role of evaluation in translational
science and the CTSA program (Foucault, 1975:
30-31). We used documents and publications to
track the development of evaluation paradigms

from the establishment of the CTSA program in
2005 through 2023 (NIH, 2005, 2021). We aimed
to periodize translational science through the
history of CTSA metrics and evaluation strategies,
tracking the development of what we came to call
its ‘evaluative way!

To structure our periodization, we identified
moments where empowered entities articulated
shifts in translational science’s evaluation priori-
ties. We then discerned key policies, actors, evalu-
ation methodologies, institutions, information
infrastructures, and controversies in each period.
We gathered documents produced by relevant
actors and organizations, including peer-reviewed
studies and grey literature. We met weekly for
several months as we collected, read, discussed,
and annotated materials. Discussions led us to
construct a five-phase periodization organized
around key epistemic and institutional shifts in
CTSA evaluation paradigms that also attended to
enduring areas of evaluative focus that cut across
the periods.?

Historicizing evaluation in
(translational) science

We approach metrics and evaluation practices in
the sciences as a set of activities that do not neu-
trally measure fields and their impact, but also
bring the evaluated fields into being, enacting
them through paired practices of measurement
and the dissemination of representations of fields
produced by measurement strategies (Elzinga,
1988; Law, 2004, 2009; Mol, 1999, 2002). This con-
structivist insight has been central to scholarship
in STS that describes how approaches to measure-
ment that aim to make phenomena knowable also
effectively produce the thing, subject, or object
being examined (Bowker and Star, 1999; Hacking,
1995; MacKenzie, 2008). The productive effects
of measurement techniques have been demon-
strated regarding deviant subject-positions (Fou-
cault, 1975, 1978), economic markets (Caliskan and
Callon, 2010; MacKenzie, 2008), sexual practices
among gay men (Holt, 2013), political constituen-
cies (Law, 2009), and diagnostic categories (Mol,
2002). MacKenzie and Law refer to the productive
effects of metrics as the ‘performativity’ of meas-



Science & Technology Studies XX(X)

urement (Law, 2009: 240-44; MacKenzie, 2008:
15-25; see also, Austin, 1975; Butler, 1988).

In arguing that evaluation metrics and practices
in translational science have co-constructed
the field, we aim to demonstrate how systems
developed to measure its impact have also
generated new practices within translational
science and representations of it that performed
translational science into existence. Further, when
we speak of an ‘evaluative way’ in translational
science, we refer to the broad set of measurement
practices, tools, standards, and approaches that
became diffused throughout the field. Together,
these have come to form a historically, culturally,
and cross-institutionally specific ‘way of knowing’
that provides part of the epistemic and infra-
structural basis for a particular zone of activity
in science or bureaucratic administration (see,
Bowker et al., 2009; Dear, 1995, 2007; Porter, 1996;
Hacking, 1982).

Metrics and evaluation practices have had
utility in the governance of public science in the
US since the latter half of the twentieth century
(Porter, 1996; Adams, 2016; Hacking, 1982). Statis-
tics in science are key reservoirs for documenting
activities and maintaining models of innovation
(Godin, 2006). While sovereigns have long derived
power from their patronage of the production of
knowledge, large-scale science and technology
projects emerged from and helped shape modern
states (Ezrahi, 1990; Jasanoff, 2005; Shapin and
Shaffer, 1985). For example, the epistemic virtue
of transparency, prized throughout modern
science, has attained a comparably prized status
as a political value in technologically advanced
democracies (Daston and Galison, 2007). In the
postwar US, the Administrative Procedure Act
in 1946 mandated an expanded array of federal
agencies to make their rules and procedures
public information (Jasanoff, 2006).

Following World War Il, publicly funded science
grew in scale and scope. The National Science
Foundation, National Aeronautics and Space
Administration, and other science and technology
agencies were established, and NIH expanded.
These bodies were largely governed by what
science policy scholars have termed ‘the social
contract for science’ (Guston, 2000). This tacit
agreement granted science significant autonomy

on the basis that it was a means for securing
health, economic prosperity, and national security.
Prominent scientists, such as Vannevar Bush and
Michael Polanyi, sought to demarcate science
and politics, partly by delimiting a sphere of ‘basic
research’ that could not be easily measured by its
instrumental value (Bush, 1945; Polanyi, 1962).
Well into the 1970s it was possible to seriously ask,
“Can science be measured?” (Holton, 1978: 39).
The case for science as a self-governing enterprise
was bolstered by Robert Merton’s sociological
articulation of a normative structure for science
(Merton, 1942).

While subsequent generations of STS scholars
challenged the notion that modernist distinctions
between science and society could be maintained
- even conceptually (Latour, 1993) - the political
feasibility of attempting such a division was met
with public challenges in the 1960s and 1970s.
A series of scandals cast doubt on the notion
of science as self-governing, leading Congres-
sional patrons of research to renegotiate these
lines (e.g., Greenberg, 1967, 1999). Scrutiny was
most directed toward areas of applied science,
and especially biomedical science. One conse-
quence of this redrawn social contract for science
was endowing Congress with expanded mecha-
nisms for monitoring and incentivizing science
around forms of productivity (Guston, 2000: 5).
In the biomedical sciences, the desired product
was increasingly articulated as interventions that
moved from the laboratory bench to the clinical
bedside.

The most immediate precursor to CTSAs were
General Clinical Research Centers (GCRCs), some
of which successfully applied to become CTSAs
(Nathan and Nathan, 2016; Senate Committee on
Appropriations, 1959). Rather than focusing on a
specific disease or organ system, the GCRCs were
designed to provide general infrastructure for
investigator-driven clinical research in hospitals
and eventually out-patient settings (Nathan and
Nathan, 2016; NIH, 2009a). When he assumed the
role of NIH Director in 1975, Donald S. Fredrickson
noted there was a “translational gap”in delivering
clinical results from biomedical studies, stating
a desire to “extend the continuum of biomedical
research across preceivable [sic] gaps in transla-
tion” (Fredrickson, 1975: 6; also quoted in Guston,
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2000: 127). In 1978, the Office of Medical Appli-
cations of Research was established to influence
clinical practice (Olszewski, 2018).

Policy efforts, including technology transfer
practices and policies epitomized by the
Bayh-Dole Act of 1980, sought to dissolve lines
between university and market. The law incen-
tivized federally-funded research undertaken
at universities to be transferred into commer-
cial products (Berman, 2012). New political and
commercial charges for assessment and faster
discovery transformed the biosciences (Clarke
et al., 2003; Parthasarathy, 2007; Rabinow and
Bennett, 2012; Rose, 2006; Sunder Rajan, 2006).
Economic metrics became principal measures
of productivity and were explicitly incentivized.
For example, the Federal Technology Transfer
Act of 1986 required federally supported labs to
“ensure that efforts to transfer technology [to the
commercial market] are considered positively in
laboratory job descriptions, employee promotion
policies, and evaluation in job performance of
scientists and engineers” (15 US Code § 3710,
cited in Guston, 2000: 125). ‘Boundary organiza-
tions’ designed to reduce ‘gaps’ or ‘lags’ in trans-
lation, such as the Office of Technology Transfer
at NIH, were established at the border of science
and politics in furtherance of this revised vision
(Guston, 2000). Relatedly, evaluation science
was professionalized as a new form of technical
expertise during this period (Madaus et al., 1983).

Evaluation science demands forming
normative value judgments, often to identify gaps
and achieve greater efficiency. Similar to projects
of standardization, evaluation is both an epistemic
and political undertaking not only because it
is often directed toward judging outcomes of
policies and providing evidence for policymakers
but because the approach itself adopts and enacts
normative, normalizing, and political stances
(Elzinga, 1988; Timmermans and Epstein, 2010). As
Carol Weiss has noted, evaluation science “makes
implicit political statements about such issues as
the problematic nature of some programs and
the unchallengeability of others, the legitimacy of
program goals and program strategies, the utility
of strategies of incremental reform, and even the
appropriate role of the social scientist in policy
and program formation” (Weiss, 1973: 94). In 1970,

Congress amended the Public Health Service Act
to include 1% of funds for program evaluation
(Guston, 2000: 79); at NIH, these activities were
administered by the Program Evaluation Branch
in the Office of the Director (US Office of Tech-
nology Assessment, 1986). As evaluation science
developed, evaluations of federally funded
programs were also becoming standard practice
and a feature of science policy.

Audit cultures present in business, govern-
ment, and academia magnified as these spheres
overlapped in areas of science that explicitly
sought to translate scientific work to applica-
tions in society (Strathern, 2000). As an ideology
of the market took hold in science policy as in
other areas of governance in the 1970s and 1980s,
pressure grew to assess the desired productivity
of science against economic outcomes. Finan-
cialization emerged as one dominant approach
for managing increased public scrutiny over the
dividends science could deliver (Robinson, 2019;
Murphy, 2017; Hallonsten, 2021; Whitacre, 2024).
Links to the financialization of biomedicine,
particularly following the 2008 financial crisis,
grew as translational science emerged and framed
itself as an effort to center the risk of early-stage
research on universities, thus ‘de-risking’ discovery
prior to later-stage commercialization (Robinson,
2019). Increasingly, commercialization became a
key metric for translational research, thus shifting
the responsibilities of investigators (Jeske, 2022;
Lander and Atkinson-Grosjean, 2011; Robinson,
2019).

Translational science was thus a product of a
particular historical conjuncture marked by key
themes in 20™ and 215t century science policy.
Following Stuart Hall, we understand a historical
conjuncture as “not a slice of time, but...defined
by the accumulation/condensation of contra-
dictions, the fusion or merger - to use Lenin’s
terms - of ‘different currents and circumstances”
that define an era (Hall, 1988: 130). Key historical
currents that shaped translation science have
included: (1) the expanded role of publicly funded
science after World War 1I; (2) growing political
pressures to evaluate federal programs; and (3)
a renegotiated ‘social contract for science’ that
emphasized measuring returns on public invest-
ment. Although translational policies at NIH span
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back to the 1950s and intensified in the 1970s,
the financialization of health research around the
turn of the 21 century marked a distinctive shift
in not just seeking to bring discoveries to market
but embodying the logic of markets in the doing
of science and making of technologies, including
in publicly-funded scientific research (Robinson,
2019; Whitacre, 2024). In what follows, we track
how metrics sought to embody a new kind of
‘evaluative way’ that staked the value of trans-
lational science on its ability to measure, assess,
and represent its impacts and ‘returns on invest-
ment’ in ways that reflexively and scientistically
attested to its value on terms legible to markets,
policymakers, and others. As David Guston
notes regarding previous shifts in how science is
evaluated, “Getting used to oversight, measure-
ment, and incentives is a difficult task for both
politicians and scientists. It requires different insti-
tutional forms, different types of information, and
different kinds of behaviors” (Guston 2000: 6).

The evaluative way and its milieu

We characterize the centrality of metrics and the
formation of cultures of evaluation in translational
science as the emergence of an ‘evaluative way’
that drove the field’s development and helped
establish its legitimacy. This evaluative way ulti-
mately helped bring translational science into the
world through fostering everyday socio-technical
practices and representations of translational sci-
ence generated using evaluation data. The evalu-
ative way names the epistemic underpinnings,
policy paradigms, institutionalized practices,
and socio-technical infrastructures that became
embedded in initiatives to measure the impact of
the CTSA program, which often stood as a proxy
for assessing the overall success of translational
science.

The evaluative way in translational science is
what Geoffrey C. Bowker and colleagues (2009)
call a ‘way of knowing’ particular to the socio-
technical milieu, epistemic habitus, and political
economy from whence it sprung (see also, Dear,
1995). Translational science emerged in the late
2000s and early 2010s — a heady time when the
informational, organizational, and policymaking
infrastructures that made science possible were

also undergoing substantive transformation at
vast scales. These transformations tracked along
other major changes in how science and society
were co-produced through information systems
and neoliberal forms of economization (Caliskan
and Callon, 2009, 2010; Castells, 2010; Jasanoff,
2004; Peterson and Panofsky, 2023; Ribes, 2014;
Ribes and Bowker, 2008; Ribes and Finholt, 2009).
In the biosciences, this milieu involved develop-
ments ranging from the emergence of ‘big data’
systems and paradigms; the rise of genomics;
pushes at NIH to fund multi-institutional collabo-
rations and public-private partnerships; a gener-
alized ethos of ‘innovation’ and ‘disruption’ which
marked a potent orientation toward technology
and capital; the growing influence of the open
science movement; and newly routinized uses of
technologies designed to facilitate collaboration
such as videoconferencing software, the ‘webinar’
as a genre of event, and document-sharing
platforms (Ribes, 2014).

The historical conjuncture translational science
emerged from also involved shifts in policy
requirements pertaining to the evaluation of
federal programs, including through the diffusion
of ‘continuous quality improvement’ practices
and the passage of laws connected to evaluation
requirements such as the NIH Reform Act of 2006
and the Foundations for Evidence-Based Policy-
making Act of 2018. These developments reflected
the rise of managerialism in the sciences as well
as what feminist critics have characterized as the
‘corporate university’ (Deem, 2001; Greene, 2022;
Nash and Owens, 2016: vii-xi). We thus understand
the evaluative way in translational science as part
of a more general trend related to notions of effi-
ciency, economization, continuous improvement,
evidence-based practice, datafication, and related
developments that were becoming pervasive at
this point in history. The concept is thus relevant
for scholars studying myriad aspects of late 20"
and early 21% century developments in state,
industry, and academia beyond translational
science.

The evaluative way in translational science
involved developing and disseminating a shifting
set of strategies, guidance documents, software
packages, and technical assistance materials
for actors within the CTSA hub network to plan,
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gather data, and self-organize to meet metrics. By
enabling actors to generate representations that
attested to the impact of translational science,
fulfilling evaluation metrics became central to
cementing it as a legitimate science on the terms
of 21t century science policy, rather than a fad or
as merely epiphenomenal to widespread innova-
tion ‘hype’ (see, Vinsel and Russell, 2020).

Key features of the evaluative way include its
(1) Epistemic underpinnings (e.g., foundational
scientific concepts, motivating ideas, and related
notions); (2) Supporting policy paradigms (e.g.,
key pieces of legislation and policy frameworks);
(3) Institutionalized practices of evaluation (e.g.,
methods and cross-CTSA knowledge-sharing
strategies); (4) Socio-technical infrastructures to
support evaluation (e.g., evaluation ‘clearing-
house’ websites, conferences, trainings, and
interest groups within professional societies);
and (5) Representations of translational science
desired by proponents (e.g., as innovative, as
collaborative, as providing worthwhile returns
on investment). Together, these five features of
evaluation paradigms developed for transla-
tional science through the CTSA program led to
metrics becoming increasingly central to repre-
sentations of translational science’s impact and
to the field’s social reproduction. Supplemen-
tary Table 1 (available at: https://perma.cc/R9BY-
2X46) presents key features of the evaluative way
along with demonstrative examples of supportive
paradigms.

In elucidating how the evaluative way took
shape, we also argue that STS scholars studying
the emergence of new sciences in the late 20* and
early 21 centuries should focus on the increasing

importance of evaluation practices in those fields’

development. This was a period when myriad
features of the global economy, administrative
policy, audit cultures, data-intensive practices,
information-technology infrastructures, and US
federal policies requiring evaluation intensified.
This historical conjuncture created conditions of
possibility for new ways of knowing to emerge,
including ones which positioned evaluation as a
legitimizing force through its ability to demon-
strate the ‘value’ of an enterprise (Doganova et
al.,, 2014; Vatin, 2013). Translational science — and
the CTSA program particularly - is one area where

these potent and consequential styles of scien-
tized evaluation took center stage, deeply shaping
the field’s ambitions to transform processes of
discovery, dissemination, and commercialization
in the health sciences (Austin, 2018; Robinson,
2019; Zerhouni, 2005).

Periodizing the evaluative way

We present a five-phase periodization in which
the evaluative way in translational science devel-
oped through the CTSA program. The periodiza-
tion is reviewed in brief below, with each period
being described in further detail in later sections.
We also represent the periodization in Supple-
mentary Table 2 (available at: https://perma.
cc/68CM-D3SE), which shows the shifting role that
metrics played in the production of translational
science along with the forces driving shifts in eval-
uation practices.

Several periods overlap, corresponding with
moments of controversy described below. The first
lasted from 2005-2011, when the CTSA program
was funded and overseen by the National Center
for Research Resources (NCRR) within NIH. During
this time, evaluation metrics were not standard-
ized for individual CTSA hubs and NCRR mainly
required CTSA awardees to engage in unspeci-
fied forms of self-evaluation and to participate
in a national evaluation of the CTSA program
contracted to the consulting firm Westat (NIH,
2005, 2007, 2009b; Frechtling et al., 2012). The
second period extended from 2010-2012. In 2010,
a controversy was set in motion over the planned
closure of NCRR and the shift of the CTSA program
to a new center for translational science within
NIH, which would occur when NCATS was estab-
lished in 2011. In 2011 - in response to critics
of the new NCATS - Congress commissioned
an Institute of Medicine (IOM) report to build a
new system of metrics for the CTSAs “to ensure
the benefits of this investment are maintained,”
reflecting the market-driven logic of 21 century
science policy (US Congress, 2011: 1137).

The third period, 2012-2014, was a time of flux
constituted mainly by fallout from this contro-
versy and the standardization of CTSA metrics.
The IOM produced its report recommending
“common metrics” for the CTSA program, and
in 2014, NCATS announced the new “Common
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Metrics Initiative” (IOM, 2013: 5-6, 82-89; Patel et
al.: 61, 2019; see also, Rubio, 2013; Rubio et al.,
2015) This led to the fourth period, from 2015-
2021, when NCATS established and implemented
the Common Metrics Initiative across the CTSA
hub network. As we describe further below,
implementing the CTSA Common Metrics Initia-
tive involved a federated approach that utilized
extensive training and created new cultures of
sharing evaluation strategies across the CTSA hub
network and within individual hubs. The Common
Metrics Initiative implementation process thus
led to a diffusion of both localized and cross-hub
practices that resulted in a shared set of social
norms, technical approaches, and routinized
practices for CTSAs to self-evaluate that were emic
to the institutional and organizational structures
of individual CTSAs as well as etic and determined
by national Common Metrics Initiative require-
ments set by NCATS.

The fifth period began in 2021, when the
Common Metrics Initiative ended. Evalua-
tion functions were largely devolved to CTSAs
and translational science teams. Documents
announcing this transition spoke positively
about the culture of evaluation that had been
created during the Common Metrics Initiative
era. Building this culture had enabled CTSAs to
transition from a set of limited national ‘common
metrics’ to evaluation strategies grounded in local
practices of ‘continuous quality improvement’and
other evaluation models developed specifically to
assess innovations in translational science. Varied
forms of continuous and ongoing evaluation had
become part of the fabric of doing translational
science, supporting translational science activi-
ties, and representing the field to external parties
(NIH, 2021). In becoming central to the socio-
material life of translational science, evaluation
practices and evaluative ways of knowing came to
constitute and enact it.

Enduring areas of evaluative focus and key
examples

Despite changes over time in how the CTSA pro-
gram pursued evaluation, the field’s overarching
areas of evaluative focus remained somewhat
consistent across time. Changes in evaluation
strategies can thus be understood as both respon-

sive to external pressures and reflective of debates
among evaluation stakeholders within the CTSA
program about how to best measure these endur-
ing areas of evaluative focus. This difficult task
yielded radically different overall approaches to
CTSA evaluation across the five periods.

We identified nine key enduring areas of evalu-
ative focus across the CTSA program’s history.
They were: (1) The overall impact of translational
science on biomedical innovation; (2) The scien-
tific career in translational research; (3) Research
productivity among translational researchers;
(4) Lessening regulatory burden for conducting
translational research; (5) Collaboration to
support translational research; (6) Community
engagement; (7) Demographic diversity in the
translational science workforce; (8) Social and
economic impact of translational science; and (9)
Establishing a unified metric or ‘meta-metric’ that
could be used to evaluate a range of translational
science initiatives and attest to the field’s impact.
We also present each enduring area of evalua-
tive focus in Supplementary Table 3 (available at:
https://perma.cc/7TEJ)-4FMC), where the middle
column shows how each was treated during the

Common Metrics Initiative era, when evaluation
activities were most centralized and standardized.
The evaluation of the CTSA program began as
a set of localized practices and a unified national
evaluation study conducted by outside evalua-
tors. CTSA evaluation then became standardized
and federated through the Common Metrics Initi-
ative. What ultimately emerged after the Common
Metrics era was a transformed field of translational
science that centrally emphasized the further
development of the very styles of evaluation that
had helped bring it into existence and legibility as
a science. However, across all five periods, these
nine enduring areas of evaluative focus remained
core preoccupations. Underlying these areas of
focus was the belief that accurately measuring
them would generate representations and under-
standings of translational science’s impacts on
biomedical innovation, health, and society.

We now describe three key examples of major
innovations developed by NCATS that were
promoted as exemplifying the potential impact of
the CTSA hub network on the basis that each led
to improvements across several of the enduring
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areas of evaluative focus described above. Further
discussion of these examples is presented in
Supplementary Table 4 (available at: https://
perma.cc/P7RW-GGX3), with the left column
providing additional information about each case
and the right column showing corresponding
enduring areas of evaluative focus described in
the previous section and Supplementary Table 3.
The first example is the Streamlined, Multisite,
Accelerated Resources for Trials (SMART) IRB
initiative. NCATS described SMART IRB as a
“platform” to implement the NIH single IRB (sIRB)
policy, which went into effect in 2018 (NIH, 2018;
Vardeny et al., 2019). sIRB aimed to centralize the
ethics review for non-exempt multisite clinical
trials which would streamline the IRB process.

Under sIRB, one institution’s IRB would serve as
the “IRB of record,” enabling other trial perfor-
mance sites’ IRBs to rely on its determinations
instead of conducting their own reviews. SMART
IRB provided a master agreement and resources
for institutions to implement sIRB. SMART IRB
was distributed through the CTSA hub network
and evaluated by CTSA-affiliated evaluators, who
noted its role in smoothing the implementation
of sIRB and hastening the pace of multisite trials
research (Green et al., 2023). As of 2025, over 1300
institutions were signatories to the master SMART
IRB agreement - “including all CTSA hubs” (SMART
IRB, n.d.).

The second example is the Trial Innovation
Network (TIN), established in 2016 (NCATS, 2024b;
Shah et al., 2017). TIN was launched as an NCATS
and CTSA program-led initiative that sought
to create new approaches for the design and
conduct of multicenter randomized control trials
(mRCTs). As of 2025, TIN was housed at two CTSA-
funded universities - Johns Hopkins and Vander-
bilt (Palm, Edwards, et al., 2023). TIN served to
disseminate knowledge and expertise about inno-
vative trial designs through trainings and hosting
aresource bank (Harris et al., 2023; Trial Innovation
Network, n.d.). The TIN also provided resources for
trainees and was evaluated on how it impacted a
range of factors related to the efficient conduct of
trials and its utilization of the CTSA hub network
to accomplish its goals (Palm, Edwards, et al., 2023;
Palm, Thompson, et al., 2023).

The third example is the National COVID Cohort
Collaborative (N3C), which was started in 2020
and grew out of an earlier NCATS-supported initia-
tive called the National Center for Data to Health
(CD2H), established in 2017 (CD2H, n.d.[a]). From
its onset, N3C has been anchored by CTSA-funded
institutions. It aggregated electronic health
record (EHR) data about people diagnosed with
COVID-19 to facilitate large-scale research utilizing
“real-world” data (Haendel et al., 2021). N3C
was evaluated mainly on the quality, speed and
volume of its research outputs, and for its success
as an example of a new kind of data-sharing initia-
tive in translational science that was facilitated by
the CTSA hub network (Sidky et al., 2023). N3C was
regarded as so successful that, in late 2024, it was
renamed that National Clinical Cohort Collabora-
tive (retaining the “N3C" acronym), with COVID-19
becoming one “data enclave” alongside pilot
cancer and renal enclaves that aimed to replicate
N3C’s success with COVID-19 across other clinical
domains (NCATS, 2024a).

Each of these examples shows how the CTSA
program has been promoted by NCATS as a vehicle
for driving innovation in translational science,
and how innovations have been evaluated in
alignment with the major areas of evaluative focus
presented in the preceding section and Supple-
mentary Table 3. The examples show translational
science’s evaluative way in action. Each is a trans-
lational science innovation pursued through the
CTSA program that was evaluated for its impact
on the conduct of scientific research and only
then deemed worthy of continued investment.

The emergence of the
evaluative way

We now offer detailed accounts of events that led
to our periodization. We focus on key moments
of controversy, continuity, and change in the his-
tory of evaluation in the CTSA program, while also
emphasizing enduring areas of evaluative focus
across the periods.
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Period 1: Metrics-in-formation: Pre-NCATS
metrics (2005-2011)

From 2005-2011, when the CTSA program was
administered by NCRR, awardees were required
to engage in self-evaluation and to participate in
a national evaluation study contracted to Westat
(NIH, 2005, 2007, 2009b, 2012; Trochim et al., 2013).
This structure led CTSAs to establish “evaluation
cores” as one of several “core” and “key function”
formations along with ethics, community engage-
ment, biomedical informatics, and others (NIH,
2005; Patel et al., 2019: 60; Trochim et al., 2013:
304-6). Trochim et al. (2013) approvingly stated
that, “unlike most other large initiatives of the NIH,
the CTSA initiative included evaluation efforts at
its outset” (Trochim et al., 2013: 304). The central-
ity of evaluation was thus written into the CTSA
program from its inception, making the practice
critical to the new enterprise of translational sci-
ence while also laying the groundwork for the
emergence of new styles of evaluation particular
to it. From the earliest phases of the CTSA pro-
gram, evaluation efforts centered on assessing the
value of federal investment in this new area of the
health sciences, which made bold promises about
transforming biomedical innovation (Robinson,
2019; Zerhouni, 2005). Those claims would later
be met with skepticism, prompting shifts in CTSA
evaluation practices.

The initial report of the national CTSA evalua-
tion by Westat was released in 2012 (Frechtling et
al.,, 2012). It noted that “From its beginnings, eval-
uation has been an integral feature of the CTSA
program. Evaluation occurs at multiple levels in
multiple formats that include local institutional
data collection and information tracking, moni-
toring by NCRR and other NIH program officers
(project collaborators), and program-level evalua-
tion by external evaluation experts” (Frechtling et
al.,, 2012: 2). The report spoke positively about the
program’s achievements, while also noting that its
evaluation was preliminary and “designed both to
provide baseline data for tracking CTSA program
accomplishments over time and to lay the ground-
work for continued evaluation” (Frechtling et al.,
2012: 2). One of the report’s main recommen-
dations was for CTSAs to “Conduct longer term
evaluation,” guidance under which included direc-
tives to “Work with local evaluators to develop

metrics and measures and carry out evaluation
studies” and to “Focus on establishing standard
metrics, shared data collections, and coordinated
research studies that can be aggregated to create
program-wide information” (Frechtling et al., 2012:
xii). Under this recommendation, the report also
encouraged the CTSA program to “Establish an
evaluation advisory group that includes represent-
atives from the Pls, local evaluators, IC leadership,
professional associations, community groups, and
outside evaluation experts” (Frechtling et al., 2012:
xii). This would later come to pass.

Notably, the 2012 report stressed that its evalu-
ation did not bear directly on whether the CTSA
program improved health outcomes but rather
spoke to accomplishments and challenges in how
the translational science “movement” sought to
transform the system of health research (Frech-
tling et al., 2012: 30). The report aimed to offer
“an early assessment of whether, and in what
ways, the program has succeeded in enhancing
institutional capacity for conducting clinical and
translational research and advancing scientific
knowledge (Frechtling et al., 2012: vii, emphasis
in the original)”. Westat framed the complexity of
such an undertaking as being beyond its capaci-
ties as an evaluator, noting that “evaluating the
CTSA program is a challenge, not only because
of its ambitious goals but also because of its
many moving parts and the flexibility afforded
the participating institutions” (Frechtling et
al., 2012: vii). The diversity of implementation
sites prevented the creation of shared outcome
measures from the onset. Therefore, the authors
emphasized the importance of understanding
local practices developed by the CTSAs, rather
than tracking standardized and predetermined
metrics, noting that “many of the changes asso-
ciated with the CTSA program were not initiated
by the program, but rather were encouraged
and facilitated by the infrastructure it provides
(Frechtling et al., 2012: vii). This tension between
top-down and bottom-up evaluation strategies
would structure subsequent developments.

"
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Period 2: Renewed demands for metrics:
The contested establishment of NCATS
(2010-2012)

From 2010-2012, the transition of the CTSA pro-
gram from NCRR to the proposed new NCATS
produced substantial controversy that was caught
up in broader efforts to transform NIH in the wake
of the 2005 NIH Roadmap and NIH Reform Act of
2006 (Zerhouni, 2003, 2005). This controversy was
organized around determining what the central
aims of NCATS ought to be, and whether it should
wholly replace NCRR (Vastag, 2011). Conflicts
played out among actors in Congress, regula-
tory panels at NIH, science journalism, and peer-
reviewed literature. The outcome led to shifts in
the structure and focus of CTSA evaluation activi-
ties through the creation of initiatives that aimed
to demonstrate its value in the form of ‘return on
investment’ to taxpayers. Resolution was reached
in the form of an Institute of Medicine (IOM) report
commissioned by Congress in 2011 and published
in 2013 (IOM et al., 2013). This process ultimately
further ensconced the construction of increas-
ingly scientistic metrics to assess the impact of
the CTSA program as being central to the ongoing
development, validity, and success of translational
science.

The conflict over the transition of the CTSA
program to NCATS bore on three questions. The
first was whether NCATS was established too
hastily and non-transparently in an aura of hype.
The second was whether a new center dedicated
to translational medicine was worthy of massive
federal investment, given that its promises to
hasten innovation had yet to be demonstrated.
The third was whether establishing NCATS should
necessarily mean closing NCRR, which some saw
as a vital resource that NCATS would not fully
replace. The main result was the closure of NCRR
and the transition of the CTSA program to NCATS.?
However, to carry out these decisions — and in
part to manage fallout among those who were
displeased - Congress commissioned the 2011
IOM report to help resolve questions about the
value of the CTSA program.* One of IOM’s primary
charges to NCATS was to develop evaluation strat-
egies to measure the impact and return on invest-
ment of the CTSA program. We now describe this
highly consequential controversy in detail.

Wheels had been set in motion to close NCRR
and transition its functions to NCATS in July 2010,
when an entity called the Translational Medicine
and Therapeutics Working Group (TMAT) was
established (NIH Scientific Management Review
Board, 2010b). TMAT was created as part of a
review initiated by an entity within NIH called
the Scientific Management Review Board (SMRB).
SMRB had been established by the NIH Reform
Act of 2006 and was charged with evaluation
functions, of entities within NIH including “[r]
eviewing the research portfolio of the [NIH] in
order to determine the progress and effective-
ness and value of the portfolio and the allocation
among the portfolio activities of the resources of
NIH” (United States Congress, 2007). In addition to
fostering greater efficiency in resource allocation,
SMRB was charged with supporting transparency,
robust decision-making processes, and the evalu-
ation of key decisions during NIH reform.

On December 7t, 2010, SMRB voted 12-1 to
accept the recommendation to transition the
CTSA program to a new entity - which would
become NCATS - and to close NCRR (SMRB,
2010a). However, as described in a December 2010
SMRB report, the board desired better metrics that
would provide evidence about the effectiveness
of translational science. SMRB thus “endorsed and
supported the NIH's commitment to undertake a
more extensive and detailed analysis through a
transparent process to evaluate the impact of the
new Center on other relevant extant programs at
NIH, including NCRR” (SMRB, 2010a: 2). The lone
dissenter in the SMRB vote to establish NCATS
was Jeremy Berg, then-director of the National
Institute for General Medical Science (NIGMS)
(Vastag, 2011). According to an article in Science
that characterized Berg as an actor at NIH whose
“role switched from model citizen to dissident,” he
“rushed from the room after the 12-1 vote, visibly
upset”and later resigned from his positions at NIH
in the wake of what he characterized as a rushed
decision to close NCRR (Kaiser, 2011b: 533). Berg,
a biochemist by training, left NIH shortly there-
after. He indicated in an interview with Science
that “This is the first time in the history of NIH that
a center has been abolished, and to do it in this
manner is a very bad precedent” (Kaiser, 2011b:
533). While providing a full account of this contro-
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versy is not possible here, the shuttering of NCRR
also generated bipartisan pushback in the Senate
and House (Basken, 2011; Kaiser, 2011a, 2011¢,
2011d; Wadman, 2011).

Regardless of the merits of how NCATS was
established, its creation was inseparable from
discourses of innovation and disruption that were
ubiquitous in the 2000s and early 2010s, which
were driven partly by wide-scale transformations
in the digital economy, genomics, and related
areas that shaped what has been characterized
as the neoliberalization of science (Bowker et
al., 2009; Hedgecoe and Martin, 2003; Robinson,
2019; Rose, 2006). Maintaining momentum
around NCATS was also a priority of NIH leadership
and was framed within a broader national strategy
of keeping the US a global leader in biotech-
nology. In 2012, then-NIH Director Francis Collins
gave testimony to a committee of the US House
of Representatives that addressed the speed
at which NCATS had been created. He invoked
laudatory remarks about biomedical innovation
made by then-recently deceased Apple CEO Steve
Jobs, as the latter was experiencing terminal liver
failure. Collins admonished committee members
to “please bear Jobs’ words in mind: today tech-
nological advances are driving science” (Collins,
2012: 4). In a Senate Appropriations Committee
hearing in 2011, Collins argued for the country
to invest in translational science via NCATS to
maintain its competitive edge, noting that the
UsS “still is the world leader in science and engi-
neering research. But that leadership role is being
challenged by China, India, and other nations as
they recognize the economic, health, and social
benefits of investing in R&D” (Senate Hearing,
112th Congress, 2011: 28). Collins, a geneticist by
training, had previously been head of the National
Human Genome Research Institute (NHGRI)
during the Human Genome Project.

The controversy over the decision to close
NCRR and transition the CTSA program to the
new NCATS led Congress to include language in
a 2011 spending bill, which noted that Congress
was “also aware of concerns that the NIH process
for evaluating the merits of the NCATS reorgani-
zation did not comply with the NIH Reform Act of
2006 with respect to the role of the [SMRB])” (US
Congress, House of Representatives., 2011: 1134).

The bill called for IOM to generate a report about
the CTSA program that included developing plans
to more rigorously evaluate it. Invoking the idea
of return on investment for taxpayers and the
need for better metrics, the bill noted that “CTSAs
now represent an investment of half a decade of
innovation in translational research. To ensure
the benefits of this investment are maintained,
the conferees urge NIH to support a study by
the IOM that would evaluate the CTSA program
and recommend whether changes to the current
mission are needed” (US Congress, House of
Representatives., 2011: 1137).

The controversy was thus resolved by a political
demand for the swift development of more robust
impact metrics to ensure that taxpayer dollars
allocated to translational science were determined
by evaluators to be worthy financial investments.
This outcome created urgency around the task
of not only applying evaluation strategies to the
CTSA program, but for the development of evalu-
ation practices specific to CTSAs and translational
science generally. The stakes of evaluating transla-
tional science were thus an existential matter for
the field.

Period 3: The drive toward common metrics
(2012-2014)

2012-2014 was a period of transition marked by
efforts to consolidate CTSA evaluation. Major
areas of controversy over how to measure the
value of translational science were addressed
through deliberative processes whereby key insti-
tutions coalesced around shared evaluation goals.
This focalization of metrics proceeded through
three overlapping processes: (1) the release of a
series of CTSA evaluation reports by Westat cov-
ering 2005-2012; (2), the 2013 release of the Con-
gressionally commissioned IOM report; and (3)
NCATS’s response to the IOM report in 2014. These
initiatives focused on how the impact of the CTSA
program ought to be evaluated in the long-term
and would result in the creation of the Common
Metrics Initiative in 2015.

IOM’s report was assembled by a panel of
stakeholders from the public sector, private sector,
academia, and advocacy. It was designed to create
an enforceable consensus about the future of the
CTSA program. Results stemmed from meetings
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of the panel, community and stakeholder engage-
ment sessions, as well as reviews of the scientific
literature, Westat reports, and other materials
(IOM et al,, 2013: 18-19).

Evaluation practices were a major focus, partic-
ularly the need for CTSA program leadership to
develop “a set of common metrics that reflect
the program’s mission and strategic goals” (IOM
et al,, 2013: 86). A major recommendation was to
“Formalize and Standardize Evaluation Processes
for Individual CTSAs and the CTSA Program”
(IOM et al., 2013: 8). This was envisioned as “a
formal, programwide [sic] evaluation process...
to measure progress toward NCATS's vision,” while
noting that “[e]lements that could be considered
and been identified by NCATS staff...and by the
IOM committee” (IOM et al., 2013: 88). The recom-
mended potential common metrics reflect the
nine enduring areas of evaluative focus shown
in Supplementary Table 3 (IOM et al,, 2013: 88).
Finally, the IOM report recommended the devel-
opment of “a more formalized evaluation process”
that would build upon mechanisms already
utilized by CTSAs (IOM et al., 2013: 89).

In its 2014 response to IOM, NCATS moved
to implement the recommendations (NCATS
Advisory Council Working Group on the IOM
Report, 2014). Shortly thereafter, NCATS launched
the Common Metrics Initiative. The 2014 CTSA
funding call’s section on “Evaluation and Contin-
uous Improvement,” noted that “NCATS will work
with the successful applicants to develop specific
operational plans to implement a set of common
metrics across the hubs, building on existing
efforts in the CTSA program” (NCATS, 2014). This
was the beginning of a new period of centraliza-
tion in CTSA evaluation. However, the Common
Metrics Initiative would proceed in a federated
manner whereby individual CTSAs would be
trained by contracted entities and peer-to-peer
learning infrastructures to collect data and meet
common metrics in ways suited to their specific
institutional contexts.

This federated approach to making evalua-
tion part of the day-to-day work of translational
science bears many hallmarks of 21 century US
science policy, NIH reform, and the rise of marketi-
zation and managerialism in science, specifi-
cally though the need for continuous evaluation

attesting to the “value” of programs to taxpayers
(Grazier et al., 2013: 478-91). Implementing the
Common Metrics Initiative required nearly every
staff person or scientist who was involved in or
funded by a CTSA to contribute to the project
of setting goals and collecting data to meet
common metrics. This ultimately led to the devel-
opment of a new culture of evaluation across
the CTSA hub network, involving thousands of
personnel enacting new evaluation paradigms. As
we describe next, the Common Metrics Initiative
period is when ‘the evaluative way’in translational
science transmuted and solidified from being a
specialized activity into a shared set of practices
that spanned the field.

Period 4: Enacting common metrics: New
standardized cultures of evaluation (2015-
2022)

Implementing the Common Metrics Initiative
from 2015-2022 was critical in solidifying the cen-
trality of evaluation practices in the everyday work
of translational science. The process drove the
development of a culture of evaluation across the
CTSA network that would make evaluation central
to many CTSA activities, ranging from planning to
execution and then monitoring progress toward
goals.

NCATS established three national common
metrics: (1) IRB Review Duration; (2) Pilot Funding
Publications; and (3) Careers in Clinical and
Translational Science. Each of these related to
a core mission of the CTSA, which was to make
the biosciences more efficient and to support
scientists in pursuing translational careers. Other
common metrics were piloted, but only these
three were ever fully implemented.

CTSAs were required to participate in training
programs and to refashion their work and priori-
ties by evaluating and building plans to improve
their existing local activities to meet the common
metrics (Daudelin et al., 2020; Tufts, 2018). While
national common metrics were set by NCATS,
they were enacted through a federated process
whereby their implementation was guided and
overseen by NCATS-funded entities and hired
consultants, but wherein individual CTSAs were
able to construct specific implementation plans
suited to their particular institutional needs. One
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set of Common Metrics Initiative evaluators at
the Tufts CTSA hub likened the national CTSA
network to the US-style federalism, noting that
“the decentralized organization of federal public
health programs mirrors the CTSA Consortium.
Although all CTSA hubs strive toward the same
mission of catalyzing the clinical and translational
research enterprise, each hub has autonomy to
develop the approach and processes that are most
effective in its local context” (Welch et al., 2021:
1-2). Because each CTSA engaged in different
kinds of translational initiatives that were built
around local strengths and needs, each required
evaluative flexibility. Therefore, while national
common metrics could be set, a uniform approach
to fulfilling them could not be. However, all CTSAs
were required to use the same method of evalu-
ation.

The methodological framework used by NCATS
to implement the Common Metrics Initiative was
called “Results-Based Accountability” (RBA). RBA
was derived from a 2005 book by consultant Mark
Friedman titled Trying Hard is Not Good Enough:
How to Produce Measurable Improvements for
Customers and Communities (Friedman, 2005). RBA
was exclusively licensed in the US to a firm called
Clear Impact. Clear Impact assisted NCATS and its
contracted Common Metrics Initiative evaluators
and trainers at the Tufts University and Univer-
sity of Rochester CTSA hubs in implementing the
Common Metrics Initiative and evaluating the
national implementation process. Indeed, the
Common Metrics Initiative — a program designed
to facilitate evaluation - was itself also an object
of evaluation (Lee, 2016). The use of RBA in the
Common Metrics Initiative is a key example of how
the CTSA program sought to transform biomed-
ical research through marketization practices,
chiefly by introducing approaches from business
research and development into publicly funded
science and its evaluation.

Implementing the Common Metrics Initiative
required essentially all CTSA personnel or indi-
viduals funded by a CTSA to actively engage in
the work of evaluating their CTSAs, to become
trained in RBA approaches and software tools,
and to coordinate with other CTSAs and national
entities set up to assist in gathering data to
support evaluation processes aligned with the

national common metrics. According to a 2018
report by the Tufts CTSA, “this initiative also was
seen as an opportunity to develop, demonstrate,
and disseminate methods of improving ‘the
science of doing science,” positing evaluation of
translational science as being part-and-parcel of
its improvement (Tufts, 2018: 2). Thus, at the end
of this period, a science and culture of evalua-
tion emerged that was emic to the field of trans-
lational science and the infrastructures provided
by the network of CTSA hubs. A set of processes
were enacted beyond the simple application of
evaluation practices developed in other domains,
such as RBA, to translational science. Addition-
ally, a new way of doing evaluation was created
specifically to support, measure, and generate
representations of translational science within the
culture and infrastructure of the national network
of CTSAs (Daudelin et al., 2020; Patel et al., 2019).

Enacting the Common Metrics Initiative was
thus an extremely complex undertaking that
induced major shifts in the culture and practice
of evaluation across the CTSA network that made
evaluating translational science more central to
doing translational science. Evaluation was no
longer an external practice or an activity done by
‘cores’ comprised of a subset of evaluation experts
within CTSAs. Rather, meeting common metrics
became a network-wide enterprise that all CTSA
stakeholders had to contribute to within the RBA
framework. According to slides presented to CTSA
leaders by the Tufts CTSA, “We are implementing
the Common Metrics collaboratively. Together
we will learn how to ensure the usefulness of the
Common Metrics for maximizing the impact of the
CTSA Program” (Lee, 2016: 8). Thus, while the main
three common metrics were straightforward, the
processes by which hubs would need to collect
data to report on them for their institutions was so
complicated that it required the construction of a
new culture of evaluation specific to the national
CTSA network, as well as fusing the RBA model
with more longstanding evaluation practices
recognized within the field.

In a model combining ideologies of neoliberal
efficiency, scientific managerialism, and contin-
uous improvement derived from business supply
chain and research and development practices,
RBA requires organizations to set goals based
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on their current trajectories and then to develop
‘turn-the-curve’ plans. ‘Turn-the-curve’ plans
aim to change the course of a particular area of
activity toward more favorable outcomes, thus
‘turning’ the trajectory of a projected downward
curve upward, toward improved ‘return on invest-
ment’ (See Figure 1.).

Each CTSA hub was required to create teams
with five roles dedicated to implementing the
common metrics: (1) Project champion; (2)
Project Leader; (3) RBA Framework Lead; (4)
Scorecard Software Lead; and (5) Metrics Topic
Lead (Daudelin et al.,, 2020: 17). These personnel
and other hub leaders were also required to
participate in national Common Metrics Initiative
working groups, to become trained in special-
ized ‘scorecard’ software developed for recording
progress toward common metrics, and also to
work with national consultants contracted by
NCATS to guide implementation at their sites
(Daudelin et al., 2020). This process, implemented
differently at each CTSA hub with national
oversight, created infrastructures to enable new
forms of evaluation and a culture of evaluation
in translational science that marked a clear break
from the pre-Common Metrics Initiative era. In the
earlier period, evaluation was mainly a function
of largely autonomous evaluation cores within
CTSAs and of external evaluators such as Westat. In
contrast, the introduction of RBA and the process
of constructing and fulfilling individualized ‘turn-
the-curve’ plans at specific CTSAs as part of the
Common Metrics Initiative marked the arrival of

1. Turn-the-Curve Thinking
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a new kind of evaluative way into the everyday
socio-material life of translational science.

One major cross-hub evaluation initiative
called Insights to Inspire (121) exemplifies the
federated process by which the Common Metrics
Initiative was implemented. Common Metrics
Initiative implementation consultants at the
University of Rochester CTSA led the 12| program
in 2020 to promote the RBA framework and offer
guidance to CTSAs. 121 was designed to dissemi-
nate results of the implementation process
for the career development common metric
through blog posts, webinars, and other means,
to promote best practices (Ruiz, et al., 2022a). Per
a report on 21, the initiative’s main result was a
framework for constructing what they character-
ized as a ‘community of practice’ in the evalua-
tion of translational science initiatives (Ruiz et al.,
2022a: 6). These authors noted that “This cross-
institution collaboration could result in changes
of internal processes or policies thus potentially
improving the metric quantitative data” (Ruiz et
al., 2022a: 6). They further described this process
as creating a “framework for communicating and
disseminating actionable intelligence” which they
claimed “has the potential of replicability to other
national evaluation and research networks,” and
said that “These efforts are in alignment with the
NIH-NCATS recently released award, PAR-21-293,
focused on the use of continuous quality improve-
ment” (Ruiz et al., 2022a: 6).

The impact of the Common Metrics Initiative
in fostering new cultures and infrastructures of
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Figure 1. Two excerpts from a Common Metrics Initiative “Turn-the-Curve” training slide deck. Slides excerpted

from Lee (2016).
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evaluation across the CSTA program was echoed
in the 2021 announcement from NCATS that the
Common Metrics Initiative would end in 2022.
NCATS described the program’s implementation
as a success because it “creat[ed] a culture across
the [CTSA] Program of using data to leverage
change and sharing unique approaches and best
practices to enhance metrics” (Kurilla, 2021: 1).
The perceived success of the Common Metrics
Initiative was thus characterized partly through
the claim that creating new cultures of evaluation
across the CTSA network was critical to the foun-
dation for building sustainable evaluation strate-
gies for translational science that could operate
autonomously without centralized coordination
around meeting specific national metrics. The
future approaches envisioned would be capable
of ensuring adequate ‘returns’ on federal ‘invest-
ments'in translational science, which were defined
using frameworks that fused business approaches
with ones from traditional biomedical research in
ways that reflected late 20™" and early 21 century
US science policy.

Period 5: Emic evaluation cultures after
common metrics (2022-)

The period after 2022 was marked by a defed-
eration and devolution of evaluative functions
to individual CTSAs in a structure that somewhat
resembled evaluation as practiced during the
first years of the CTSA program. There would be
no more national common metrics, partly on the
basis that CTSAs were better positioned to self-
evaluate after having been capacitated to do so
through the multi-year Common Metrics Initia-
tive. To this point, the socio-technical infrastruc-
tures and knowledge about evaluation practices
that were created during the Common Metrics
Initiative era would be leveraged to support a
new evaluative regime. CTSAs were required to
use ‘continuous quality improvement’ and related
approaches for self-evaluation as well as other
evaluation strategies that were suited to their con-
texts and justified in CTSA grant renewal applica-
tions (NIH, 2021).

The central paradox of this phase of evalua-
tion in US translational science is that there was
a broad consensus that the field still did not know
how to evaluate its overall impact on biomedicine

and society. Leaders were constantly attesting
to this, while also praising progress made. One
paper that reflected on metrics in the translational
enterprise and reported the results of a workshop
at an event called “Translate!2021" captured this
sentiment. The authors simultaneously lamented
the lack of quality metrics for translational science,
lauded gains in evaluation techniques, and made
an aspirational call for better impact metrics
across scales, from benefits to individual patients
to evaluating the whole of society:

Simply installing new, translationally oriented
metrics in an academic institution for

measuring success may be insufficient and
counterproductive...Translate!2021 participants
supported patient and societal benefit as the
ultimate impact against which translational

success should be gauged. More precise details for
establishing and asserting success metrics for these
important goals must now be considered at the
level of individual academic institutions. However,
this definition also requires broader societal
discussion among academic institutions and the
diverse societal stakeholders that provide, pay

for, and benefit from the products of translational
research...This requires academic institutions to
readjust expectations and measures of translational
success (Duda et al., 2023: 6).

The call for better metrics was also reflected in
proposals such as the Translational Science Bene-
fits Model (TSBM), framed as a flexible “framework
designed to support institutional assessment of
clinical and translational research outcomes to
measure clinical and community health impacts
beyond bibliometric measures” that “includes 30
specific and potentially measurable indicators
that reflect benefits that accrue from clinical and
translational science research such as products,
system characteristics, or activities” (Luke et al.,
2018: 77). However, exact TSBM metrics are not
pre-defined; rather, the model and others like it
instead call for using it to further refine evaluation
strategies to develop both translational science
and the science of evaluating translational science
using a variety of methodologies. This includes
qualitative approaches to evaluation that can
generate accounts of the value of specific initia-
tives in policymaker-facing and public-facing nar-
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ratives, stories, and case studies (Huebschmann
et al., 2024; Institute of Clinical and Translational
Sciences, n.d.).

In sum, the end of the most successful metrics
initiative in the history of the CTSA program - the
Common Metrics Initiative — coalesced around yet
another round of calls for more and better metrics
to assess the impact of translational science on
biomedical innovation and society. However, this
was not simply a Freudian ‘return of the repressed’
or Nietzschean ‘recurrence of the same! It was a
call for another renewal of the evaluative spirit,
complete with evangelizing overtones. In this
period, evaluators called for new or revised metrics
that reflected and built upon changes in the
underlying evaluation cultures and infrastructures
within the CTSA program. Rather than suggesting
an eventual endpoint where impact metrics
and evaluation strategies would be settled, the
nature and scope of evaluation metrics were set
to continually develop and expand along with the
field of translational science, helping to drive its
development. The science of evaluation and the
science of translation had become further yoked.

The TSBM, for example, was framed as building
directly on the Common Metrics Initiative, and
arguments about evaluation needing to play a
role in demonstrating the value of translational
science to taxpayers and varied other stake-
holders are invoked throughout the framework.
The TSBM authors note that it was designed to
measure the benefits of translational science in
“four categories. i) Clinical and Medical Benefits...
ii) Community and Public Health Benefits...iii)
Economic Benefits... [and] iv) Policy and Legisla-
tive Benefits” (Luke et al., 2018: 79).

The TSBM was just one such framework
proposed and disseminated before, during, and
after the Common Metrics Initiative era; others
included the Translational Research Impact Scale
(TRIS) and the use of ‘evaluation scorecard’ systems
customized for translational science (Dembe et al.,
2014; Kotarba and Wooten, 2017). These and other
proposals reflected, on the one hand, the desire
to utilize the new culture of evaluation within
CTSAs to strengthen evaluation practices and, on
the other hand, the longstanding aim of the CTSA
program to fund “detailed self-evaluation plan[s]
to assess implementation of the short-term and

long-term CTSA goals, including implementing
program activities and tracking trainees and
scholars and their mentors, their pilot projects,
and their involvement with multidisciplinary team
research” (NIH, 2005).

From 2005-2022, the desire for metrics to
measure the impact of translational science had
not waned, nor had it been fulfilled. Indeed, the
demand to use evaluation strategies to justify
the existence and value of the field to its own
practitioners, funders, and other external stake-
holders had escalated and intensified. During this
period, evaluation became increasingly scien-
tized and coextensive with undertaking transla-
tional research endeavors. Intervening years had
seen fundamental transformations in evaluation
practices that had produced an evaluative way in
translational science that was central to the field
and involved a set of enduring infrastructures,
practices, and areas of evaluative focus. There
would apparently be no end to evaluation or the
need to further develop evaluation strategies; the
goal, rather, was to continue evaluating while also
enacting better evaluative ways to enable the
performance of translational science.

Conclusion

In the mid-2020s, fears emerged that NCATS could
become a victim of its own success. In 2023, a
coalition of current and former NCATS leaders,
industry groups, civil society organizations, and
patient advocates formed the political influence
group “NCATS Alliance” to advocate for contin-
ued federal investment in the CTSA program and
NCATS (NCATS Alliance, n.d.; Owermohle, 2023).
This was done at least partly as a reaction to the
creation of the multi-billion dollar Advanced
Research Projects Agency for Health (ARPA-H) in
2022, which had been described supportively by
then-NIH Director Francis Collins as “like NCATS
on steroids,” in reference to its goal of accelerat-
ing the development of translational innovations
with broad applicability across domains (AAMC,
2021). Evidently, the translational science para-
digm had become so dominant in biomedical
research that key actors in translational science’s
core public institutions felt that the specific func-
tions of NCATS and the CTSA program to be in
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need of defending in policy fora and public-facing
advocacy (Owermohle, 2023). As of early 2025,
APRA-H was still in the process of fully stand-
ing up its functions; however, the evaluation of
APRA-H-funded innovations through ‘independ-
ent verification and validation’ (IV&V) and ‘return
on investment’-focused economic impact studies
paired with projects was central to several major
calls for funding (ARPA-H, 2024; Sanghavi, 2024).
In addition to promoting translational approaches
in biomedical research, APRA-H has enacted and
extended translational science’s evaluative way.

We have described how attempts to evaluate
translational science have been central in
producing the field, attesting to its value, and
making it legible as a science. The CTSA program
is an exemplary case that demonstrates how
translational science and its evaluation have
become hand-in-glove enterprises that mutually
develop one another. The role of evaluation in
translational science has in fact been so central
to its emergence that the practice of evaluating it
became its own kind of science, fusing the ‘science
of translation’ and the ‘science of evaluation. This
state-of-affairs arose partly through the develop-
ment of cultures of evaluations that underwent
several transmutations during the CTSA program’s
history. The emergence of this ‘evaluative way’
conjoined the work of doing translational science
with the work of measuring its impact and of
producing accounts of the ‘returns on investment’
it yielded from federal funding.

Our findings reinforce a basic premise of STS,
which is that a scientific field cannot emerge
or endure without the communal and material
infrastructures to support its existence and socio-
technical reproduction. The emergence of the
evaluative way thus affirms Robinson’s argument
about “the limits of a predominantly epistemic
historiography” in the history of translational
science (Robinson, 2020: 33). The history of trans-
lational science should be written in terms of its
material practices, infrastructures, and the histor-
ical conjuncture it emerged within - not solely
based on its purportedly novel epistemic ground-
ings. However, the evaluative way in translational
science also suggests that evaluation practices
in the field should not only be understood as
activities that shape it, but also as productive of its

constitutive epistemology. Evaluation is not just a
way of knowing in translational science; engaging
in the work of evaluation is also part of practicing
and performing translational science. Metrics
have, in short, produced translational science,
insofar as they have been scientific outputs of
translational science, a major area of activity
within the field, and generative of representations
of its varied impacts.

Therefore, the search for ‘better’ metrics and
evaluation strategies to assess translational
science continues. There will likely never be a set
way of measuring the field’s impact that practi-
tioners agree on, because any metrics that are
developed will shortly thereafter be replaced
by other “better” metrics or ones suited to local
contexts or specific translational initiatives. Ever-
shifting metrics and strategies of evaluation are
thus inherent to the very idea of translational
science. Evaluation practices are best treated as an
element of scientific ways of knowing and modes
of technoscientific life in the translational sciences
that co-develop and change with it and other
fields that arose during the late 20™ and early 21
centuries.

Indeed, we have described how the emergence
of translational science in the US has been driven
by the concomitant development of systems to
measure its impacts. The construction of succes-
sive evaluation strategies organized around
several deep enduring areas of evaluative focus in
effect produced practices and cultures of evalua-
tion that would become constitutive elements of
translational science. This is how ‘the evaluative
way’emerged and solidified.

The emphasis on developing evaluation
practices for translational science came from both
within the field and its historical conjuncture.
The drive to evaluate translational science was
also motivated by external pressures from poli-
cymakers in Congress who demanded ‘returns on
investment’ for taxpayers. This emphasis on evalu-
ation was also shaped by federal policies imple-
mented in the 2000s that required new programs
to be evaluated for efficiency and by the broader
rise of evaluation paradigms such as ‘continuous
quality improvement’ and ‘dissemination and
implementation’ research in the health sciences.
The role of digital technologies to facilitate new
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forms of training and collaboration also played
key functions in enabling the emergence of trans-
lational science and specific styles of evaluation
that produced it. It follows that the evaluative way
in translational science can only be fully under-
stood as a kind of assemblage-effect stemming
from numerous forces internal and external to the
field. These include logics of neoliberal govern-
mentality, scientific managerialism, marketiza-
tion, and efficiency that dominated this period
of federal policy and transnational developments
in the capitalist mode of production (Robinson,
2019).

NCATS, the CTSA program, and the field of
translational science have also clearly influenced
the general development of the health sciences.
Impacts have included supporting the emergence
of new professional associations with annual
conferences such as the Association for Clinical
and Translational Science (founded in 2009), new
journals such as Science Translational Medicine
(started in 2009) and the Journal of Clinical and
Translational Science (started in 2017), which are
dominated by CTSA-affiliated actors. Translational
science has also driven the establishment of trans-
lational funding priorities and strategies within
NIH beyond NCATS. Examples include a trans-
lational research division at the National Heart,
Lung, and Blood Institute (NHLBI) and the National
Institute of Allergy and Infectious Diseases (NIAID)
orienting its post-COVID-19 pandemic prepared-
ness strategy using a translational framing (NHLBI,
n.d.; NIAID, 2021). NCATS and the CTSA program
have also been principal drivers of the rise of the
‘real-world’ evidence movement and the devel-
opment of large-scale informatics projects in
biomedical research which unite the concerns of
biomedical research and data science (Morrato
et al,, 2023; Sidky et al., 2023). The evaluative way

in translational science thus emerged from, and
then partially remade, the political economy of
biomedicine.

We conclude with a question to guide future
inquiry: what might the evaluative way in trans-
lational science and its effects indicate about
the possible emergence of evaluative forms of
life in the sciences? Future studies of the role
and impacts of evaluation practices in science
should attend to the forms of scientific subjec-
tivity that develop around the desire for evalu-
ation strategies that can attest to various forms
of value created by specific fields, particularly
for new or emergent sciences. The history of
translational science suggests that other novel
sciences’ particular styles of self-evaluation will
be as central to their emergence as their claims to
epistemic novelty.
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Notes

1

“Grey literature”is defined as “[T]hat which is produced on all levels of government, academics, business
and industry in print and electronic formats, but which is not controlled by commercial publishers
(Fourth International Conference on Grey Literature, 1999).

"

Our study focused on the history of CTSA program evaluation and the evaluation of translational initia-
tives led by, or conducted through, the CTSA program. We do not focus on the emergence of imple-
mentation science, a field which emerged partly from communities of practice in evaluation science
that included many CTSA-affiliated actors. Implementation science activities led by CTSAs starting in
the 2010s focused on building capacities for institutions to conduct implementation science research
about evidence-based health interventions, not on the evaluation of CTSAs or the field of translational
science (Boulton et al.,, 2020; Mehta et al., 2021). The emergence of implementation science in relation
to translational science should be the subject of future STS research.

Describing the full functions, history, and afterlives of the NCRR are beyond the scope of this paper.

Reports issued by IOM and its successor — the National Academy of Medicine - have long been utilized
in this manner to manage tensions in science policy (see, Hilgartner, 2000).




