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Abstract

Peer review is a self-regulation mechanism for scientific inquiry. Institutionalized and
incorporated into the structure and operation of science, it has received considerable support in the
academic setting. The legitimacy of peer review is based on trust and integrity. In various ways, it
allocates scarce resources such as journal space, research funding, faculty recruitment, recognition,
and rewards for academic achievements. But there are growing indications that peer review has yet
to fulfill its potential functions, leading to negative assessments as to whether it is effective, efficient,
or reliable. Many studies have found links between potential sources of bias and judgments in peer
review and expressed reservations over the fairness of the process. It is, therefore, important that the
peer review process should be subjected to serious scrutiny and regular evaluation that would lead to
better quality and greater fairness. This study presents a systematic review of the empirical literature
on peer review of journal manuscripts, grant applications, and faculty appointments and promotions.
Historical and contextual information is provided as a basis for interpreting this review. Finally, the
authors discuss international recommendations for good practice in peer review and the potential and

problems of peer review and bibliometrics.
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Extended Abstract

1. Introduction

Peer review is a relatively new topic of
research in the contemporary academic domain.
It was initially used as an aid to scientific inquiry,
to allow scientists to assess the quality of specific
pieces of scientific research, in order to generate
trustworthy and valid knowledge. Many scholars
trace the origins of peer review back to the
founding in 1665 of the journal Philosophical
Transactions by the Royal Society of London,

England. At that time the content of each issue

would be reviewed by members of the Society
before publication, and this has been seen as the
fountainhead of journal peer review (Burnham,
1990; Kronick, 1990; Lock, 1985; Rennie, 2003;
Spier, 2002a). Later, the scope of application of
peer review gradually expanded, and it became one
of the main mechanisms for the allocation of limited
funding resources and for faculty appointments and
promotions in higher education (Bornmann, 2011a;
Frodeman, Holbrook, & Mitcham, 2012; Kronick,
1990; Langfeldt & Kyvik, 2011).

Note. This extended English abstract is supplied by the authors.
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For more than three centuries peer review
has been valued in academia, but there have also
been many voices raised in criticism: numerous
scholarly articles have questioned the true
effectiveness of peer review, have criticized it as
costly and time-consuming, and have identified
signs of unfairness in the evaluation process
(Abdoul, Perrey, Amiel, et al., 2012; Bornmann,
2011a; Fang, 2011; Lee, Sugimoto, Zhang,
& Cronin, 2013; Rennie, 2003; Sandstrom
& Hillsten, 2007; Wenneras & Wold, 1997;
Wood & Wesseley, 2003). Nevertheless, most
scholars continue to see the need to maintain this
mechanism, because the possible alternatives
are yet more controversial. Some researchers
have even drawn a comparison with Churchill’s
description of democracy as the worst form of
government, except all the other forms that have
been tried (Harley, Acord, Earl-Novell, Lawrence,
& King, 2010; Ismail, Farrands, & Wooding,
2009; Kostoff, 2004; Rennie, 1986; Sieber, 2006).

While academia has long recognized
imperfections in the operation of peer review, it
was not until around the 1980s that the need for
rational scrutiny of peer review gradually began to
gain attention. To date, empirical research on peer
review has mostly concentrated on the review of
journal manuscripts, followed next by that of grant
applications (Bornmann, 2011a; Demicheli & Di
Pietrantonj, 2007; Jefferson, Rudin, Brodney-
Folse, & Davidoff, 2007; Weller, 2002; Wood
& Wessely, 2003); there has been little research
into peer review for faculty appointments (Miller,
1978; Weiser, 2012). In a review article on journal
and grant peer review during the preceding
decade, Bornmann (2011a) found that the bulk of

such research examined issues of trustworthiness
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and fairness; there was relatively little examination
of the predictive validity of peer review.

In addition to scholars’ approaching peer
review as a branch of academic knowledge, and
constructing values and orientations for related
scientific research, organizations that make use
of peer review have also been actively engaging
in international exchange, including publishing
basic operational standards or practice guides for
peer review, in order to improve the quality of
evaluation and enhance its credibility. However,
as yet there has been little research that confirms
the validity of peer review, so that there is a lack
of firm correlation between review outcomes and
levels of contribution to science. Some scholars have
suggested that peer review should be reinforced
by the use of bibliometrics, but how these two
assessment methods can be integrated is an issue that
still awaits academic debate and research.

2. Definition, Categories, and
Pros and Cons of Peer Review

“Social psychology conceptualizes the peer
review process as a social judgment process of
individuals in a small group (for example, one
or more reviewers and one or more editors of a
disciplinary in-group in manuscript reviewing)”
(Bornmann, 2011a, p. 200). Some researchers have
likened peer review to the technique of “grading
the grain” in agricultural produce markets.
However, the grading done by peer review is
not a single procedure, but a set of flexible and
adjustable mechanisms. Each organization that
uses peer review has a different way of operating,
and there may even be differences among different
departments within the same organization (Chubin
& Hackett, 2003; Cole & Cole, 1973; Kostoff,
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2004; Research Councils UK [RCUK], 2006;
Research Information Network [RIN], 2010).

The scope of application of peer review in
academia is very broad, and peer review has been
subcategorized in different ways, mainly based on
the target of evaluation (Harley & Acord, 2011;
Parliamentary Office of Science and Technology
[POST], 2002; RIN, 2010). In this study, we divide
peer review into three major types: peer review of
publications, peer review for funding purposes, and
peer review of cumulative achievement.

In theory, the advantages of peer review appear
almost self-evident: Scientists’ peers are assumed
to be naturally the people most able to put forward
correct opinions and suggestions on their research
(Chubin & Hackett, 1990). Proponents of peer
review believe that its effects are at least better
than those achieved by self-restraint on the part
of scientists, and that it can provide constructive
rational assessment in order to improve the
quality of research (Bornmann & Daniel, 2005;
Nickerson, 2005). Many studies have indicated
broad acceptance of and high levels of support
for peer review in academic circles (Bertout &
Schneider, 2004; Boden et al., 1990; Fletcher &
Fletcher, 2003; Gibson, Spong, Simonsen, Martin,
& Scott, 2008; POST, 2002; Royal Society, 1995;
Ware & Monkman, 2008). However, peer review
has also attracted much criticism, for example
that the review process is time-consuming and
costly; that the effectiveness of peer review is not
readily demonstrable; that there is a low degree
of reliability between evaluators; and that review
outcomes are unfair, fail to encourage innovation,
and are unfavorable to young scientists.

Today, peer review is a mechanism of self-

regulation in academic communities, and has
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been closely incorporated into the operations of
academic organizations. Yet many scholars believe
that peer review has inherent limitations.

In this study we present eight major
characteristics of peer review: the difficulty of
defining peers; the conflicted role of the peer;
flexibility in the interpretation of review criteria;
the need for both originality and skepticism to
assure the quality of science; compromise between
multiple goals; decision-making by a small
number of people behind closed doors; challenges
arising from the demands for both academic
autonomy and social responsibility; and the need
for balance between trust and oversight. These
are all issues that need to be confronted when

organizing peer review activities.

3. Origins and Development of
Peer Review

Peer review is a core element of the scientific
domain. It plays a crucial role in the publication
of journal articles, in the allocation of funding
resources, and in the recruitment and career
progression of university faculty members.

However, while the history of journal peer
review can be traced back to the publication of
Philosophical Transactions by the Royal Society
of London from the 17th century onward, grant
peer review and faculty appointment peer review
are mechanisms that developed independently in
the 19th and 20th centuries in response to practical
operational needs. Today, peer review mechanisms
are widely used by research funding bodies and
institutes of higher education (Bornmann, 2011a;
Weiser, 2012).

The modern development of peer review has

been influenced by bibliometrics. The impact



factor proposed by Garfield and Sher (1963) has
given concrete expression to the validity of journal
peer review. In the late 20th century, various
bibliometric indicators, in particular citation
analysis, gradually became important points of
reference for evaluating the research performance
of individuals and institutions, so that through
the intermediary of bibliometrics, journal peer
review once again indirectly became an important
factor influencing funding allocation and faculty
appointments (Harley & Acord, 2011; Harley et
al., 2010; van Arensbergen, van der Weijden, &
van den Besselaar, 2014a). In addition, for journal
readers in the age of the information explosion,
journal peer review’s function of quality control
over the scientific literature makes it a reliable
guarantee of reading quality.

Through more than 300 years of development,
journal peer review has become the gatekeeper of
scientific knowledge, and is greatly valued by the
scientific community. But there are also voices
of criticism and calls for reform, and with the
development of electronic journal publishing and
continued improvements in its quality, along with
changing reading habits, many scholars believe
that in the not too distant future, revolutionary
changes may take place in journal peer review.

The development of grant peer review, on the
other hand, is closely related to expansion in the
functions of government. Particularly in the 20th
century, various countries began to devote funds
to supporting scientific research, and peer review
became one of the major mechanisms by which
governments allocate funding (Burnham, 1990;
Frodeman et al., 2012). At present, important
issues in grant peer review include the evaluation

of indicators of social impact and of innovation,
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with both presenting difficulties in selecting peers
as well as in defining review criteria (Bell, Shaw,
& Boaz, 2011; van der Meulen & Rip, 2000).

As for faculty appointments peer review,
in an environment of expansion in university
education and the systematization of faculty
recruitment, this type of peer review has gradually
become the arbiter of scholars’ access to campus
teaching positions (Snodgrass, 2006; Weiser,
2012). In faculty appointments peer review, there
is a general issue of overemphasizing research
(Fairweather, 2005; Greenbank, 2006; Kreber,
2002; Pratt, 1997) and undervaluing teaching. In
recent years many countries have taken note of
this phenomenon and have actively adjusted
their higher education policies to encourage
high-quality teaching, in order to promote a
better balance between research and teaching
(Hénard, 2010).

4. Current Status of Peer Review
Research

Peer review is a mechanism for the allocation
of scarce resources in academia, yet its processes
are confidential in nature and there are few clues
to them in the public domain. It was not until
around the 1980s that peer review began to be
subjected to a greater degree of rational scrutiny
(Chubin & Hackett, 1990; Rennie, 2003; Weller,
2002). To date, research into peer review has
mainly concentrated on peer review of journal
manuscripts and grant applications; there has been
very little investigation of peer review for faculty
appointments and promotion in higher education.

However, numerous researchers have
observed that in the great majority of the related

literature the methodology is weak and the
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causal reasoning tenuous, and that the great
diversity of research results makes it difficult
to reach general conclusions. They suggest that
such studies can be strengthened by using meta-
analysis or experimental research (Bornmann,
2011a; Bornmann, Nast, & Daniel, 2008; De
Vries, Marschall, & Stein, 2009; Demicheli & Di
Pietrantonj, 2007; Jefferson et al., 2007). Marsh,
Jayasinghe and Bond (2011) suggest that in
addition to meta-analysis of secondary data from
the literature, there is also a need for large-scale
research on primary data from the peer review
process itself.

The development of journal peer review is
being impacted by the Internet and electronic
publishing. Some journal publishers and
research institutions have taken the initiative
to trial new forms of evaluation, such as pre-
publication peer review, post-publication peer
review, and open peer review, in the hope
of establishing as soon as possible the most
appropriate mode of evaluation for journal
manuscripts in the digital age (Borgman, 2007;
Bornmann & Daniel, 2010; Bornmann, Marx,
Schier, Thor, & Daniel, 2010; Ford, 2013;
Odlyzko, 1996; van Rooyen, Delamothe, &
Evans, 2010).

In the field of research into grant peer review,
with the trends toward open access to government
information and toward government performance
management, there has been much progress
in recent years. More and more government
funding agencies are willing to make data on the
evaluation process accessible to researchers, so
that scholars are no longer limited to analyzing
only evaluation outcomes, but can also analyze

and compare different stages of the peer review
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process in detail (Bornmann, Leydesdorff, & van
den Besselaar, 2010).

Although there has been little research into
faculty appointments peer review, more and more
scholars are giving attention to its objectivity
and fairness. ACUMEN (Academic Careers
Understood through Measurement and Norms),
funded under the European Commission’s Seventh
Framework Programme, integrates the three
evaluation methods of peer review, bibliometrics,
and webometrics to create a framework—
the ACUMEN Portfolio—for the evaluation
of individual academic performance, and the
ACUMEN Consortium has published detailed
practice guidelines for the use of organizations
responsible for funding allocations and faculty
appointments. In an ACUMEN Portfolio, the first
part presents the candidate’s own career narrative,
while the following three parts present indicators
of the candidate’s expertise, output, and impact
(ACUMEN Consortium, 2014; Tatum & Wouters,
2013).

5. Future Development of
Peer Review

In the great majority of countries, the
operating methods of peer review are not subject
to statutory regulation, but are decided by the
user organizations themselves. There may be
explicit practice guidelines, or evaluation may
be conducted according to established internal
procedures; the methods employed by different
institutions are highly diverse (Bornmann, 2011a;
General Accounting Office, 1999; Organisation
for Economic Co-operation and Development,
2011a; Rennie, 2003; Weiser, 2012; Weller, 2002;
Wood & Wessely, 2003).



However, for many years peer review users in
various countries have also actively engaged in
international exchange, sharing their experience
in order to improve the quality and credibility of
peer review. Such international collaboration has
already borne fruit in the areas of both journal peer
review and grant peer review, and some scholars
have also advocated international collaboration
between institutes of higher education to jointly
define basic evaluation indicators for faculty
appointments peer review (Harley & Acord, 2011;
Weiser, 2012).

In addition to conducting research into peer
review, the academic world has also been actively
seeking improvements and alternative solutions.
In recent years, many innovative methods have
emerged in journal peer review, which is showing
diverse development. In the areas of grant peer
review and faculty appointments peer review,
the aspect that most often provokes debate is the
competitive-cooperative relationship between peer
review and bibliometrics.

Some scholars believe that the use of a broad
and diverse range of bibliometric indicators
is conducive to enhancing the rationality
and transparency of peer review (Bornmann,
2011b, 2013a; van Raan, 2005). Geisler (2001)
observed that the combined use of peer review
and bibliometrics enables peer review decisions
to be no longer merely the subjective opinions
of the evaluators, but introduces objective
quantitative indicators. However, how to
appropriately incorporate the quantitative data
of bibliometrics into different and diverse peer
review mechanisms presents a major challenge to

the academic world.

47

Extended Abstract

6. Conclusion

Among all human activities, scientific
research may be one of those most subject to
benchmarking and evaluation (Lalo€ & Mosseri,
2009), both in order to assure the quality of
research and as a mechanism for allocating scarce
academic resources. But peer review has inherent
limitations. On the one hand, as a human activity
it may easily be affected by human weaknesses
or biases; and on the other hand reviewers wield
immense power, but emphasize confidentiality
(Geisler, 2000; Wenneras & Wold, 1997; Ziman,
2000), and so attract criticism of “black box”
operations. Some scholars have even asserted that
the only reason for continuing to use peer review
is the lack of a better alternative (Kostoff, 2004;
Rennie, 1986; Sieber, 2006).

From the perspective of the spirit of academic
autonomy, the legitimacy of peer review is
based in mutual trust and honesty between
members of the academic community. The British
Academy’s (2007) report on peer review points
out that when reviewing documents, reviewers
may come into contact with their peers’ original
data sets, new empirical results, or innovative
conceptual frameworks. In the business world,
such information would be regarded as trade
secrets, but in the academic domain evaluators’
act as part of the scientific regulatory system, and
their ultimate goal is to rapidly and effectively
disseminate research results. Therefore evaluators’
integrity is of tremendous importance. However,
numerous studies have demonstrated that
various biases exist among evaluators, that there
is too little consistency among evaluators, and
that the effectiveness of evaluation is difficult

to demonstrate. Thus there is a need to improve
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the fairness, rationality, and transparency of
peer review.

Today, peer review is widely valued in
academia, and has become the main referee
of various kinds of academic activity.
However, academic disciplines are becoming
increasingly specialized and complex, and
the research population is growing ever
larger, yet there has been no great increase in
academic resources.

In these circumstances, competition will grow
increasingly intense, and thus it seems likely
that research into peer review will attract ever
greater attention. This growing competition is
evidenced by the facts that today acceptance rates
for manuscripts submitted to many leading peer-
reviewed journals are in single figures, and that
rates of funding allocation by government and
private-sector funding organizations in various
countries are also trending downward year by year
(National Institutes of Health, 2013; National
Science Foundation, 2011; Powell, 2010;
RCUK, 2006). Moreover, there has also been
criticism regarding the fairness of evaluation
methods used for faculty appointments and
promotion in higher education. Therefore in
the future peer review practice will inevitably
face increasing questions and challenges
from the outside world, and establishing a
mechanism for continual supervision, scrutiny
and improvement should be a direction for
concerted effort within academia (Bornmann &
Daniel, 2008; Callaham, 2003; De Vries et al.,
2009; Gluckman, 2012; Godlee & Jefferson,
2003; Henly & Dougherty, 2009; Hojat,
Gonnella, & Caelleigh 2003; Langfeldt, 2001;
Rennie, 2003).
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B1% (Popper, 1961; Ziman, 2000 ) ©

LA SRR Bl LA E
AR % HEE SR (Bertout &
Schneider, 2004; Boden et al., 1990; Fletcher
& Fletcher, 2003; Gibson, Spong, Simonsen,
Martin, & Scott, 2008; POST, 2002; Royal
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Bl FE R ARR AR ERE

Society, 1995; Ware & Monkman, 2008) -
Geisler (2000) BRG] 3 AR -
RGBSR R AR BRI
EPERTE R - P A RIR SR SR
IR~ PREEEM: ~ AR PREE ~ 7R IER
BRI - UGB R R o BBk
K > Brown (2004) KWare (2013) HfgH
JOITI 150 % 3 A 0 2 SH I RE - BIALSCRREY &
T~ PRAF BRLOSGEE Al BT ~ B2 KRS e 8 By
b~ BB R T B R - DURGTAR
N HERHIETHEE

ANt [F R A A EE T SR - P
FREEANE + (HFE - FFFH e — 2%
WAL - ATREFRTEAERA 5 ()P - 3F
FOEAE 2 BT E N R 2 - Bz
A RRIA T REGTEETIE AR RS -
BEFFENAIEDN » (S - FEEIRK
FEREEA S - WERZEFBIEE » ()8R -
FEEEEREE T H Hr& A& ()BT
Mo RS R R T 2R - RAESUENAN
o ON) BN - FEE U EE AR E
ARG » AR Z Rk Rt
B o HAMRHtErE U fmaraa i A~ E ] -
PR E FIRTEAE - DURIFFE A A fidial
IR - AERCH T Em AR (Abbortt,
2008; Bornmann, 2011b; Bornmann & Daniel,
2005; Braben, 2004; Chubin & Hackett, 1990;
Gillet, 1993; Gluckman, 2012; Horrobin, 1990,
1996; Langfeldt & Kyvik, 2011; Luukkonen,
2012; RCUK, 2007; Rip, 2000; Roy, 1985;
Travis & Collins, 1991 ) -
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ML o R SRk Ay 5 B

AT - 3 E B i A SRR
o FFEERET R R AR HAERERS - B
Futm e T R A URRE
FER [ 5 A IR LA T A ERAE

(—) T BESRAS  RBFAEEE

PR e

HYES - ST REFFFEEN L
LIRS - (H 2 SR IR SR A
# (Price, 1963) [ HANBEZAHRIEA
By 7 [ HE SRR A] DA
BEAE - ST AR B R B RN
%IC - TARR s E - BER - DIk
EERHERINTE - (RS R FE R SUE Ry
[K#E (The British Academy, 2007; Hicks &
Katz, 1996; Holbrook, 2013a, 2013b; Lamont,
2009; Langfeldt, 2001,2006; Wood & Wessely,
2003) 5l SFIRE SAE R BS AT
Sl » A ] RE IR SR RIRRAN AR
®EH (Bornmann, 2011b; Frodeman et al.,2012;
Holbrook, 2013a; Huutoniemi, Klein, Bruun,

& Hukkinen, 2010; OECD,2011a) ©

(&) TR BAtop)E - FfE AR

IRl — 2 R R E iTRe
o SRIETFFEENVESR - BFIERARE
e — G S B ER ZAFE BT
TEMEPER A SCEER BRI - {REEEE
H%5E2€ (Abdoul, Perrey, Tubach, et
al., 2012; Langfeldt, 2001 ) o JLHAFEH:
LeptoeE A BB E R R
BB/ BRI ISR » & ffl Rk 5
#%E (Chubin & Hackett, 1990; OECD,
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2011a; Pouris, 1988) ° Jth—&{E A th

e B X LS B R - T2

i AH B 5 88 P B S B R R A 2 B
(Gluckman, 2012) -

(&) TP ) AR - DU

AR - FFETIRAFIEREEIEEE
MEELEEESL - BB RS RR HISE
R hnyidss - S e e EE T
BUERYERE - I ARBEA AR -
LR [F] {598 Aeny T s KA RiE ]
SERFEAEERR A - R EE R ERE
PR - TETEE BEE AR HEE R R
fr S REE - RIS AP B o [ —
BB E R - e3R8 R EHE
TANKYESE (Bornmann, 2011b; Chubin
& Hackett, 1990, 2003; Cicchetti, 1997,
Kostoff, 2004; Rennie, 2003; Weiser,
2012; Ziman, 2000) °

PRIEEE ) BIKIFEIKE © Polanyi
(1962) fEHIFIEAYHZEAEAERFR(E
B~ BEREE - DU BRI - Bl &
SRR e A H— 20 - (2
BT RIE S FEaR B ) - R
EARE HMEPIE R o [FAEEEE R
FIHEETERREES] - B At mERAH
[FIFVEEE - bR 7 EREEHEAE—E0En
FEsh - FEERE Pk Al SR
B IR AE - E— N
B ERF B AFSERTIS (research front)
AR HLER B AT 1558 (Cole, 2000;
Wood & Wessely, 2003 ) °



(1)

)

@)

FZEEE ) HGEE 2 « AR
VRS Soc VIR RATRE A % » 5
WAL EEE - (HEREEEL
AR A AR R IS R AR ER - LUAER))
[ (5 5 2 K ]+ AEBESAERY B ASSE
FERR S0~ REE  [EIRENE -~ RRE
T~ EEE BT 0 DURAES
ER A TR T AR M A — 2L A
W~ TR E M S R R - 1T
EXRE T AR REEE USSR R AUAE

(Chubin, 1994; Chubin & Hackett, 1990;
Luukkonen, 2012; RCUK, 2006; Wood &
Wessely, 2003 ) °
DYATER THMRE ) - FEEE
T B LA R B R - T EERA
o H— s AfEEA RO BAPGED
DHEIERAETESE - FEREAEAR
g LR AR EENEAER - B
AT BREEERF AR EE R R S gk
%€ (Harnad, 1996; Perper, 1989; Ziman,
2000) 5 H T [AIEE AL RIS
T - EEEALHBAZEVRIER T
B o2 EFPEEENEEE S E S
s MERAFEFRR AL (Chubin
& Hackett, 1990; The Higher Education
Academy, 2009; Rennie, 2003 ) °

T EIREE (T ) AUPkER « 20THFCRITILL
K B EIBUESREE T SRR H G
Ab » tEEIFERRAYFEK - SRR
Rt AT - BLS RERET L BIZR AL
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Bl FE R ARR AR ERE

I BRSO B s e st & s
(social impact) BUEIZHLHN A GTHEE
HE - DF RS BUF R RS
£ o T lLE fEa AR B G M UL PR IE
FESSAL » T2 W ol Ry — e A 5 B A R
EEERIBER] - SERER R B e A
RS AR - R L 1 R R AR
AP E BRI EE (Bhattacharya, 2012;
Bornmann, 2013b; Collins & Tabak, 2014;
Cozzens, 1999; Frodeman et al., 2012;
Holbrook & Frodeman, 2011; Holbrook
& Hrotic, 2013; Kamenetzky, 2012; Rip,
2000) ©

OV TEREEEE ) By - R E AR

TR P AR B2 Al B 1l B W [T 1%
(S48 (E (Abdoul, Perrey, Tubach,
et al., 2012; Giraudeau, Leyrat, Le Gouge,
Léger, & Caille, 2011; Williamson,
2003) - FHLEEETE FsMerton (1942)

FYRPEIUA M (TR LR - AR L
£ A > DU BB e 2R

R LAHIRIBHR ARG TRy (Frodeman
et al., 2012; Heitman, 2002) - {HEH%
R ER R ERFE A SRR - A
I i Ak L[ A A e e B B

DIF TR A (Biagioli, 2002;
Callaham, 2003; De Vries, Marschall,
& Stein, 2009; Gluckman, 2012; Levy,
1984; Smith, 2003; van Rooyen, Black, &
Godlee, 1999) -
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22~ [l {7 o A TR )50 B 38

(7] 47 7 A 0 SRl IR AV AL L - AT
Mt ~ 2B IRIEC - DLRCR SR B
P T8 EER Y EE RS At - A iRELE
R ARRIEAE - bR T TIREEEGH
JRES AL - ETaE 17 T R R SRy
IR (#TE22E2E)  (Biagioli, 2002; Kronick,
1990; Lock, 1985; Zuckerman & Merton,
1971) - SEBHETERECRS B  / THER
[ 5 3 A+ HIZ2AE 19 20 AC R - RIEE
BRPE SR ST M 0L S A - 5 KRBTSR
HE B AR B K 52 i 12 R O [0 17 3 A B )
(Bornmann, 2011b; Weiser, 2012)

— BFIREEENREELER
(—) BBHEEmEEN R AL
1. HiRtEEREGRETE

Bl BRI [R5 2 Al e s e AT
I > BEFEEAR— « Kronick (1990) 28kt
EEAE - FIEFEEEAE AP G IR B
RERTAIE - BREAAAE - KR EME R A (f
A AR AT S R R ) SR AT IR 2
R R PR A o 1AHS
73 R £ B [ A7 o A i 2 1 7 1S D
FEFE e (TREER) - 16654
BT > HE S E T EHenry Oldenburgl’
(RS Ls s fa R TPV ESiH=EEs S g o
BEIT R o 1w R 01 [E] 4 2 A
(93RS (Burnham, 1990; Kronik, 1990; Lock,
1985; Rennie, 2003; Spier, 2002a; Zuckerman
& Merton, 1971) -

54

Biagioli (2002 ) Ry F-S0HATI IR {525
A BRI H R A 1 BEAEBA - 152 161
fTk » BRI 7E B ERSEAERE - B2 Bl
RERy TN S am - B R HIE - BlE
A SCF NI AR BUR AL 7T A 15 LLETR
A o 17HHACHREE - BRI ZEZE AL, -
BRI 2% R R SRR R B B - 4%
TR DAHEBE RIS A St —RESE A
KRR SORI N AS M TIER R g &
B o BESKE - BRI S G R HIT [R] 59
EBRBIR LR AR —ER » 2SR
TEEERAREZ LB - BRI ET A
By o DAHRBR BB & 5 — 2 e B
(Frodeman et al., 2012; Zuckerman & Merton,
1971) -

F 7 18RS HIHA - BRI H v 8
BRI » — 7 TR R W 25 B R 2 e i
i S ol 1 L FA ]+ U7 A ST e [ i 7
SRR S T TR RN TISOR - UL
TR AR R EAS - RILIIT[R A o
HIRa A B PR DIRE R T AR -
Pl 288 e tho i {5 PR T[] g A e o 1
S Gk - LR EE T AR
B4 HEBUR IR A S I TS - HE
BORSATIRA BRI B (Biagioli, 2002;
Lock, 1985) -

SR EEN 19 HERC ORI » Bl 30T 00 R
RN AR RS A - BRI
e i B¢ LR L AR KA S R PR
i EIMNTER GBI EE SN - FBIREAE
WITI B R PSR - Rt R TE R Ry



B IS T AR Y AT S = T
NEAEM R - SERA SRR EE
%2267 (Burnham, 1990; Rennie, 2003; Spier,
2002a) ©

2. BRIEFL R EEYE

JUFFIRE e P R 5 7 A - B BAE 2011
fio o IR — TR pt Rt S0 - b
FEREF LU RN Nk %
WSO PSR - BEFS ITFIRR A R 1S
DUHAR T - fele TIFRV R AR HE N e
TR A E AR - T AR R 2 Rk
HRE R AR - FLOMEH 3 E M E ALy
AR WITIRRIR LS R A& B DU
BEERITR - KA IR LA
AN E5GETE (Burnham,
1990; Rennie, 2003 ) -

AL - (7] 7 A A R 0 R V7 Bl
Fo SR » SR FI R 1T A48 8 Y B R o
57 ~ REAARFHA — - FEFRTEE A2 H
725 o Burnham (1990 ) DIABEHATIEST
BFZE 2B - 25 J T Be 46 B i 1) 5 2 A O 47
R B R ] - B R 011 i e ¢
(EPNGOL: LSO N S ST )
B LR sk - thIRD 25 5
HEES | HMIA RS L - 52K
AR - 720 i 2 STl o 155 e 4 2 E
BOZERRE - I 5 PR D (] 4 o A A R Y
BT ARRIE - Nl FEEREERRAE
R o i B E A A E PR
(Manske, 1997) -
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Bl FE R ARR AR ERE

(O HEEEENERER

AT R 47 2 A R AB Y 55— e Bl
JIkEAREHGHR (bibliometrics) » 201
FCFREE > GarfieldFIIS AT HE HI 52
HAZE (impact factor) (Garfield & Sher,
1963) - SEFGIHTIRIEE AR R SAL -
[F A A B U R T SO i &
B ITISRIREERIDI T - 372 BITIER
JEEL R [ A7 2 2 71 BT L Sk Bk R o2
— (OECD, 2011a) - [Alft e s R 7
FEHIBE -

F T20MAC RN - EHHEF RS IEE
B HRS T - XPLEEE - Pk
Rz 2 =S 0N e A EPNE Y
KEWEEZE - el 2ERGER EEA
IR R » B 1 SR A B2l et op -
Al TR TSR SE 88 Bh BB AR S BRI B
& o [KIL T [E] 05 o A RS 3 H 3 T2y
L - [ PR s R BT RS R B
TS P BT E 22K (Harley & Acord,
2011; Harley et al., 2010; van Arensbergen, van
der Weijden, & van den Besselaar, 2014a) °
S AN EH I B i T AR K IR A H T 2 2k
At BRI A ARy SORR A E ThRE - 2 fE
1SRRI B R IR 3 - ARIE L IR BUR A A
Sense about Science (2010) $+¥HHEATISCRAE
FH RGPS TR IRV A - 84919
AT R R TR A A - SRl
RRE = -

TEE300Z FHIFE R - WITIFREFED
J R RHERRRRA ST+ S22l ey B2
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i AR R A HEP R ERR - TH AR
EE R A 8 B 15U R s 2 A L ER BT 2 B
HHELE - BIATTEEN R 53 A A ar X v B e
H R R 5 A I PLoS T -1 - #RE s
FREIHIBIF- 5 BB bR TR S S aam b
BRSURIEHERTRE ~ 5 R PR &
Hrfiat o (E2E LA R AT
s AR RIRRE R » JUHAE & B BUR BLER Al 77
HEHHESNEGREN S - 2ERL
RS AR RIS A TR R SE R - DU
FHE A BTt S (Harley & Acord,
2011; Rennie, 2003)

£ R 3 1] ] 475 3 A o T S A 2 — R TR
A BT AR R R R e
FrdcE - n B AEBEEEEYCE - 372
BT R T [R5 8 A AN A B R SR AT RE S
A A MEREE - Smith (2003, 2009) 22k
HAFIRI s 2 AR A R EE R B - fEE A8
DM » FERRZEFE - M
FEAE AR AR H ) 5 2 A A S & 5 A B B
BH -+ T 3 SRR AR P SRR RO 5
B - WRER SRR ARIRER
BN -

- REABESVEREEE

(—) RENAIBEETHRLR U EEMERGI
BT M AT AL - WSRET AL Bl A

e EIZ PR A AR AL (Bornmann,

2011b) = 19THFCLAZR » o3 e e At B

KRR - BRI BRI R

FHRIZE B o B o FOAETE - FIA1183 1475,
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TR ERHERAEHEEr (British Association for
the Advancement of Science) * Fax#FHEA
AR E (R E Y - ARGFESIENICH
FEEME o KB RNESERT (Carnegie
Institution of Washington) 7R 19024F-35% &
T I8 FRERE RS - B HEE SR
FEM  MEEEZEEZEESE (National
Research Council) 7E19195-5LF FH [R5 2%
ARSI E SEE25 AGE (Burnham, Sauer, &
Gibbs, 1987) -

FER - 5% By [F) 475 2 A 1 288 Jr B iESORT I
RERIR EUEAHBA - S BB FAIG R IE S R
R FERT B AT (R4 2 A 28 i B Ry B
JFEEBNRC B 25 TH (Frodeman et
al., 2012) - DLEEIE B - 55— ROKE R ]
Richard Haldane (1856-1928) f&Zawigiad BUfF
BURE - iR L — 2R BN EBIRIRIITET
HoT R B E IR EMTTRE ;R HBUR
TEAEPHRK - BB R E LIRSS
ZEq - FERRERILFEPCEM TSR
BCE MG - DAL RIS Ry EH 1 - I
HEGESR H BUA AV A TBERFIR+1E » S
BE MM FHEH] (Haldane Principle) ©
M2 (19209 ) REEEMTEEZES

(Medical Research Council) %37 » £RH[A]
152 2 7 2047 B B8 B FE 45 i i TR B Bh K
% (Boden et al., 1990; RCUK, 2006; RIN,
2010) - HAGREACIEA R SEEATEE
B #WEKEBEXREREFENEBUTHE
o HBUNRH R E R IR ER HEZE G
RETHREBCRE R - W HEERSRY -



USSR BE SR e 385 & (Association of
Medical Research Charities ) ffiat » HEE = fl
NIFGEF R AR BRI A B
H20ZEHRE > Hrigith95 % 2 il A A E
AREHHEIT/C (Ismail et al., 2009) e

E AL B RIS AR R R F B X
K% - BUNBIGHRY | EAETH RS BRI
WSE - B B A 2% R A - SR EIRYSE B [A]
8 AL — BRI A R AR FEE - —
EHMEE S B— Ry Bt EEHEE
( Chubin & Hackett, 1990; Guston, 2003 )
il LR BB Z#4EFE (National Institutes
of Health, NIH) RyfUF - BEFREG DA<
HE NTH B H Pl R A O B [R5 28 A
il 5 e T BRI EBIEE T FTE (US
Office of Naval Research, ONR) * i%ZAF
1940 ARIHBHAGE A TR R SR A B B S -
SRR EHE R R UCEERE - T
5 AR Rl IR L2258 5H (Burnham et al.,
1987; Frodeman et al., 2012) ° 1950%FZ& [ [E]
KPR E 4% (National Science Foundation,
NSF) H{IZ » {AZ(ONRAYGREAGT 358 1
B H 2 AL A ANTHAY[E 5 2 A1
(England, 1982; Frodeman et al.,2012)

20HHACER I - SRERIBUR R G E
M EERHEEEIF A= (Office of Science
and Technology Policy) B T iR AER)
PR PR R R B AR - B 1996k &
EHETHE /A2 (Office of Management
and Budget) F:[FIFEHAFE RSN - &2
S Tk IS 5 B e A T ) 2 A 538 W A
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Bl FE R AR AR ERE

BhEEf] (General Accounting Office [GAO],
1999) = [ 720004 » KB FIR& DA
HE 2608357 (31.4% ) (RLARIFEEE £
HIETT/EC (Guston, 2003) ° SHIMSEEEL
IFBE BB 2 BB 2% BUREIRE 2 - 36
B [ & EARAVERATHE E K (earmark) E[I
Fs—#1 (Savage, 1999; Scarpa, 2009) ; Lt
Bl i R0 R R R R SRR [R5 &
FEMER R - SORE R P i 3
HERDHCEE » IS SREIRHREES (American
Association for the Advancement of Science,
AAAS) #igt - 20104 R B &R &DER T
SEERKKI42 T SETT - HR&DREE HINI2.8%
( American Association for the Advancement

of Science, 2010) -

(D) RYEEEFEHNEREERSE

(7] 25 2 A B A I Bl SRy — R BA
H R R AV REE e - B 5] T GE el b
I TR 22 9l B 52 o B A 45 R DT IR M AE R 22
KIEZ W TBREEIRE E G © 19804
R TR BEANWTHERY - BliE
R BUR SEEIRHERTFer BR B R R 1 - 22
KBURSEBIBE R RURS B SE R R 75 BRI
AN - EATEH A SRR - Rl g
5 BB AT B W R 25 B A B ) 5 2 A A B
TSESEIA H .~ — (Cozzens, 2001; Frodeman
& Briggle, 2012; Hackett, 1997; Kamenetzky,
2012; Martin, 2011; OECD, 2011a; Roberts,
2009) -

KBINSFEI R AT & 2 BT
iz — » 19974EN S AR A VY I R AR e
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fE L R (EEH (intellectual merit) BB
1252 (broader impact) FW9HE (Holbrook,
2012; Mervis, 2011)  TBKERSE SR
(1998-2002) Ak FHIYSHEFEE RS 6
3IEE TS 2480k (Holbrook & Frodeman,
2011) = BR THIFE#ES) » Holbrook (2010)

B FEBINIH e National Oceanic and
Atmospheric Administration * J1Z A Natural
Sciences and Engineering Research Council °

LUK faf i Technology Foundationth# G %E
AR 5 T a3 OB W A B 8 e R
(Horizon 2020) - 52277 (impact) {/5%R:2
HESFEHHL—

R Tt e R AR - BT TN
ARAE B [F) 4% A AT Ay B B o B % SURkEE
H E] 4 2 A B RSP 1 - A FIEET R =
238 (Braben, 2004, 2011; Chubin & Hackett,
1990; Gillett, 1993; Horrobin, 1990, 1996;
Langfeldt, 2006; Langfeldt & Kyvik, 2011;
Luukkonen, 2012; OECD, 2011a; Roy, 1985;
Yalow, 1982; Ziman, 2000) ° & T oiGEL—
HIG - A e O b bl A R R A A S
2 BIANE SR A% Bl A = AR SR SE B Bl
T~ BEEEIRESE A AR RS - LURR
(LT EEEEN IR A LEASBIHs
QAR R ESEBhIEE - BlAlfeERSE e
H - AIERIERRE AL - B R
ESEEra s - DISBIEETIZE (Frodeman
& Holbrook, 2012; Guthrie, Guérin, Wu, Ismail,
& Wooding, 2013; Ismail et al., 2009; Spier,
2002b) ©
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SR fHE 3 2 7P A ik & S AT 1
0 L0 ZH I 5 7 50 R AP AR TE R T E
TEHERE (Bell, Shaw, & Boaz, 2011; van der
Meulen & Rip,2000) ° Bl FkR T H A RITE
TEARRURT R 2B b GRS - SOt &
EHERRREE R - B Rt R E AT REE R
BEIGPRAE - 1 it e Bl IE ]
RS EEDHERIRR (Bhattacharya,
2012; Bornmann, 2012; Bornmann & Marx,
2014; Bozeman & Boardman, 2009; Holbrook
& Frodeman, 2011; Martin, 2011; Rymer, 2011;
van der Meulen & Rip, 2000) ; ifi#tEFAIET
PAEIRRRENIZOR - Fragal#ET SHESR
NI - FEEFARAES T - [ HEhZ rI5Ey
SAZE ] (Donovan, 2011; Frodeman &
Holbrook, 2012; Lal & Pefia, 2013 ) -

= XBYHER /A ERMEESAIEIRE
BR
(—) REHHWER /HERIBIEL—UXE
=10
HPREMr FRALZKER - REEUBHE ],
T B [R5 25 A 2 it X o AR PESE -
bR 7R R B SN - KRB S
HIBRZ A AT RE MR R SERIAIEE (Weiser,
2012) o AHERA TR S SE B T AT
KBIRZHIRIE ]/ THE R Ay 28 g
B FELIRT R R A AR - 2
LR 19404F DS 2 Wt 5 AT K B2 500 ek i
(academic ranks) EFEEZUE (tenure) il
& (Weiser,2012) -



R0 92 B A B I I P B TS Y RE
RLEREZAATEERR - BB TIFRZ
PRIE - EEFRER SRR BRAARE RS
Jik B IR T A T K 5 TAF - HEIREE
it 4% B U R A SO I — 1530 (Brown
& Kurland, 1990; Cameron, 2010; Metzger,
1990; Weiser, 2012) ° 1915%E3EEIRE 2
B0 (American Association of University
Professors, AAUP) K37 » BREZKERST H
EAb - HE H B e e (S e T - DURAR
G HIEHIE (American Association of
University Professors [AAUP], 1915) ° 2%
AAUPTE19404F-£2 H Bl B HH B4 B U
W > BREESIER A 2R B BUORAERR S -
SERFRAS B B LI Sl FH A RRRE - L
AR BT FE AR ~ BREGE LG - DUE
AR B R H R 220 o (E2REUINER
2 B UGS ] B B BB O R AR - Phi
MHEIRI ORI + B39 B A E DS EUER BT
7% (AAUP, 1940; Weiser, 2012) ©

FEBAAUPLAERYEY )T » HETREIRE
e PR A B B - B0 TS R
PERYERIE - AEBERTERC BB/ THIS
A s A SR T A R R E AR —
Fr R NHIA ERFT AT RE G Rl - DR
FoBl > FHRILAREEER R £~ FHISRFTINID
- AEIALZRIMNTEEEHE (Frodeman
et al., 2012; Gross-Schaefer, Gala, Jaccard, &
Vetter, 2015; Weiser, 2012) ° 19664F- » AAUP
R REGERIGHE - W RSB E
BB~ ITHEEE - B A - B RH
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Bl FE R AR AR ERE

filL B L R R EERIEEIE L (AAUP,
1966)  © & e KRB IL[FIEE R » AH R
TREBHIEIER / THE RIS AT K
Z IS BATRE B TR TR R AE ST 4G
RESE a2 T (Cummings & Finkelstein,
2012; Weiser, 2012)

(Z) RBHEIER, A EREEENEERSE
BESAKRE - KBRS/ THE RS
FEENFEF R ~ R IR Fy
T HE2H20 R RIILIK - FF 2 BIRRY
KEH IR RENTIEAEM (Fairweather,
2005; Greenbank, 2006; Kreber, 2002; Pratt,
1997) - AL — Ko & BIBURN = B 5T
B L omaeE HEt 216 » & BB
IR e BARR B I R  E E AR TE fA EEA
SMFFEHEEBIE YR ( Andersen, 2003; Becher &
Trowler, 2001; Bornmann, 2013a; Greenbank,
2006; Harley et al., 2010; Waters, 2009 ) ° fF
B EEERYRR TN - B2 AT SRR B I
R EECRET » BRSO TR S HU S
FHELFA-BARURASEIXIZZ (van Arensbergen et al.,
2014a; van Arensbergen, van der Weijden, &
van den Besselaar, 2014b) -~ #tEEEFEE—
AP IR R EUBIS 1]/ THE R Ay
TTAF - ZZE AT H i s s i 72 2% Bl A e e
(Boyer, 1997; Harley & Acord, 2011; Harley
etal.,2010) -
bR 7T mENTIESN - FF BRI R
WS 1/ THE R e A A R SR R B
TEIL - BRI REREN 2 RS E SRR B
B LR T 9EEAE (Dearing, 1997)
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30 Ry U B BB T 5 i R BRI P A
K (Young, 2006) ; NI A LEBIT
B RERZEAIEE (88.2%) XFHE
BB - (H2 HE31 4% 8RR R
BRIEETHE (Bexley, James, & Arkoudis,
2011) ° 534MMilem » BergerEilDey (2000) #&
HIAE1972 2219924 ] » SEEI VYA HI A B H AN
BT TOERIRF B BN - (HZ2 ARSI
BREL A A TR R B A BB A EERR A -
TR » FFEBER TR ERIRKER
A AE T SE S R R 1B 0 - FE AR
BSEHREEHBCRI S EE A - LUE
TEWTFEELEERY A - 2010-OECD RS
FHERBEHEREERS - FES T RER20
B~ 29F m FHE R N46E B B BT B
TE  RIERERRARERE « FlETiET
e e R S AV SR LR TN 27 E2N
%@ AR - TS R BRI
B AEANTEE SR A E - BB
JEREMRIA E1Y78RE (Hénard, 2010) ©

Bt~ [l fA R B AR SE B

IF) 7% 2 A R 1l 5 BRI A 43 B A
il HEREEAR A - TR R
PR ETATERER - HE1980F AR A BlA
Hix %S (Chubin & Hackett, 1990;
Rennie, 2003; Weller, 2002) ° HEijEIf5#EE
HIRFFE LA IR A R SEBIE T 2 R+ KRB
WS BT B D RIS 8RE
8 K2 BRI 7 1 R S B~ RTR
HE AR Ry 5y 1 LA R I ITAS Ay SE
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PEFELA - EELUE AL - AR a7
BB INLAHFR (Bornmann, 2011b;
Bornmann, Nast, & Daniel, 2008; De Vries et
al., 2009; Demicheli & Di Pietrantonj, 2007;
Jefferson et al., 2007 ) » Marsh ~ Jayasinghefil
Bond (2011) RURERsFR 7 —F 3CRRAVERERS

Hrob > KRR —FREEE R H2

FE

— ITHRBEEN "BEF,

SO 70 £ 2 A B A B AR 19804 £
FZE|E > Rennie (2003) #H FHHEE
BEERE » H—Iy1985%The British Medical
Journal (BMI) #&#miEStephen LockfE I
ZRIEAE® (Nuffield Foundation) HYSZ
R HRSCE — A AT A e A B — (IR
W) (A Difficult Balance) » NESIHT
WITI R s AR SERT AR - P RAE T %
R AR ERAFSE 5 H 219894 15 fu Al 5 s &
B AR B ARG S AR SE B BT » 2%
TV — K+ BR T e SRR B B E
FAh - WHFeH S E B Rt R T - 7E5E
et se a2 2 - N BRI S SE H
70 AL IATIHRER A AGHET T Rl s A Eny
HHchals ¢ MEamsk@mZaImtse - WITHE
i A AR BT UER AT EE (Altman,
1996; Rennie, 1998a, 1998b, 2003; Smith &
Rennie, 1995) -

HE By 7] % 2 A 1 S AR 9208 2 ) H 3
fBEEAY - DISEE R Bl - NIHANSFAE1970
1980 LN 43 I Z=3t B & 1T [R5 4%



EEEBME (Burnham et al., 1987;
Chubin & Hackett, 1990) ° ChubinEdHackett
(1990) JRFAE BRI 3 AT FE o0 o —2EI0
ST HEAF - Ho— BB R A <
gt « SEOhBER TR E SR E IR T SE SR
RBEHUECA - R A L R rbE
VLY s H - SRR IR LT - B2
FHERBEA RS IR R FSERH E22H - B
M FEE R TR IR A BB S (1t - 3T T
IeR B REN: - DHseREm Rt A S R H
H= BRER MM - 2EAMER
GRS Bt & <% - 1 EAEBTT
BOEBGIT I H AR © ELEI201HRCORIY] -
T2 BB N LA B BEREAE BROR & AR R
BORHEVEZHIRBITT - B TR A
HOVESE B BSNRE » LU 5 — TR
REEIE IR EHEITHIE - HE LB RE
AR B B SRR R B g AR R B ROR
#f2 (Bornmann & Daniel, 2005; Lamont, 2009;
Langfeldt, 2001; Marsh, Jayasinghe, & Bond,
2008; Wood & Wessely, 2003 ) > {H{SAEB}[E] 5
HEARIRIEE R ERIPH L E & -
ELIS U RRINS & L 5 RN 2 U
WA/ T B R A nI A2 S e e -
R ISP E NG 2 WAL i = Sl
(Cummings & Finkelstein, 2012) -+ FFEHE
FEIREAERE - AHRIRFSE — % (Brooks,
1988; Weiser, 2012)  {HZE] T 19904-{XHi
% 32 BRI EE B I R A N
WA REPRIEHTRE B - s
AR N RB R VPG 2 B E b -
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HRAFFEREHERIE R W (Becher &
Trowler, 2001; Harley & Acord, 2011; Harley et
al., 2010; Weinbach & Randolph, 1984) R~
EARZHIGIE ]/ THERIEEA - 25 KA
AR PAN BE T2 -

— - BEEENMRERR
(—) BFRBEERIMFTIRRT

ChubinEiHackett (1990) HKHATI[E %5
FEMICD B - —H S HFPFEFRER
Fr - BRI R AR MERE I BT B RS
FEBRUE S 5 — i [F S A R BRI ST
ST SRR P R AL - GRS RS
B, o 72 B4 H I [R] 05 2 SRRy
WFeaEt 2 R - AR RS ~ P E
TREAEITIA § A PR RP A R B v] RE ST
(FFEA EmiE T =) MR 5 A LR
W BT A Y B A T T A T B 5
BF5E - A SRR HR A 3 R A R
FZEAEEI D - AERFTE Tk e E R B
A& (Bornmann, 2011b; Chubin & Hackett,
1990; De Vries et al., 2009; Jefferson et al.,
2007) ° Weller (2002) 7REEHR[F A
FeaE IR RS 2 il Fek » (E2 T R A RS
B it g R s LEER - T B SRR
HENGAHHE - BIANEEER A ARG Tk
BRI B ~ OEER B B AN R
FRFEERIR A - AREERI TR
REAFTE SRR -

Bornmann (2011b) FY[EIRESCEFEH -
oL EREE R AT 2 & B A e LME B
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ANy R S & 2T v T e g i)
BEANS @ EEFFEE HREER RIS
TR R st 5 B SR RTERER
BESORREEE » AR IR R B ZERTRA — - HELL
BHNE o S BOURE R 5% AR TER]
S ThR R - R R AR R R
HEEERBREEER R - S HM
ST SRR LTS - T HA DR
AT - PR AR E AR T ER
FHEAESL - 2B E AR AT E SR
W WHSEN MG BB IE RS EAE -
PR Rl e Ra L )T - KEREE
Biimig e oE BA S THIIRUE - @A
H MR [P ek ik fa i
(Bornmann, 2010) -

IR e 5 AR DB E e
B&HTSE - PetersBilCeci (1982) jH3EBI 1253
FHIT2 B3 ERTH AR SO PE 1R (212
) o RS EE A R A R R
IR T 5 R A 3R AR - S3ShoRE
Hhf 8 X R A Rl A IR - AN
Bempl 7 HEAERR A o LU SRR SeRE T
PEEIRAETERAEETY - (HR AT 5T
FREAZG A - MR BRI TR s Ay B 22
VERg - SIME LB T R BT E BRI ST - 1
AIFFEAERIESSRES I HT (Baxt, Waeckerle,
Berlin, & Callaham, 1998) - DUKEEE 83
HRPEHRIER R BT 2R TR
FHRIEF AN ER B PE (Godlee,
Gale, & Martyn, 1998; Justice et al., 1998;
McNutt, Evans, Fletcher, & Fletcher, 1990;
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Nylenna, Riis, & Karlsson, 1994; van Rooyen,
Godlee, Evans, Smith, & Black, 1998) -

AT SR H T [ 025 7 A ) 28 P 2 B S
BRI - A ST R S et
LB E U AURER (R - BIANTEE] ~
R B A BH R B A AR - B —
BHFEZRS - Brv¥Ed i (Bornmann,
2011b; Harnad, 2000; Nature, 2006; RIN,
2011) o AEFF 2 HE B M S AR A S K75 £
BT VR BAH BRI ST » v I T 5 4R e
Rr A B I TURR P it (Borgman,
2007; Bornmann & Daniel, 2010; Bornmann,
Marx, Schier, Thor, & Daniel, 2010; Ford,
2013; Odlyzko, 1996; van Rooyen, Delamothe,
& Evans, 2010) -

(Z) RERBETRIMFTIRRN
IS R R AR B R e A RS2 2
BATEAURERE - THISUS IR SRR - B
WFFEEE B3 il s = () © 32 Uik
ROEREEFATFEERAE - NERZH
BB PR - (R 2 P By 28 B[]
Ry MRS R E R R R A Tl
REAYIR 5L o LRI ZERY 1 EERTRELE A R SR HE
Sy 1 AR SRR S E K
DB (Bornmann, 2011b; Demicheli &
Di Pietrantonj, 2007) ; Q)R : #%Bh[E/H
FEIES L HNE BRI SR AR
% (Cicchetti, 1991; Goldman, 1994; Hodgson,
1997; Oxman et al., 1991) - FHLeEFH L
{EAERER H R aFa E R AR . (Eckberg,
1991; Kostoff, 1995; Opthof & Wilde, 2009;



Wessely, 1998) ; HLEE2E AR i H 1Y
BEA—EC FFEPERFFEIVERE (Chubin
& Hackett, 2003; Cole, 1992; Stricker, 1991;
Wood & Wessely, 2003) 5 (3)FEIIRAE = 4>
WO S e iRt a5 | BUE - 8
AR TEIIRUE - S RTERTRAY S 2
K BB RMMERG - SEEEREE R
e RINEE - KR v =R B8 B3 A2 5t
fErh o #ELGEHEHAE (Bornmann, 2011a;
Langfeldt, 2006; Mutz, Bornmann, & Daniel,
2015) -

AL R A T H T A
J& » TR AL 2 BUR B8 BB A IR B TR 38
W E R BERE ST - B AN F U B R
B RAEIT AT+ Sl TR AT 5 B Y A
EZEMIET (Bornmann, Leydesdorff, & van
den Besselaar, 2010) » HEZFHEALHRY
R BN EIENE KB (Lamont,
2009; Langfeldt, 2001, 2006; Luukkonen, 2012;
Olbrecht & Bornmann, 2010) ; HE&45
MRS RT3 3 B 3 A i o S D3 & AT
#% (Abdoul, Perrey, Amiel, et al., 2012) ;
IR B2 RES A R RY 2 5 B R R 35 ok
PRI RE AR HE DUk 25 P B 3 3 el SR 1Y
BEMEEME S (Bornmann & Daniel,
2005; Bornmann, Mutz, & Daniel, 2008; van

\

Iy & &

Arensbergen et al., 2014a; van den Besselaar
& Leydesdorff, 2009) - HETAERMF5EHE
i BEBhEME R AR A ~ SMNERETE A BT
ZEEKE » RZARKBAE IR T R THIRT
FIRMEETHE S - HEEMAFEEHNSHE
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BB LS EEEEE R - 2 &R
HEPHEAR - ERE—2 5w (Abdoul,
Perrey, Amiel, et al., 2012; Bornmann & Daniel,
2005; Langfeldt, 2001 ) -

SRS 1T D BOE B ST - &
F4H Ry R BEINSFRER S — 8RB - it
FeEHE A — PRV 2 X FIRER R 3R
522 (Cole, Cole, & Simon, 1981) - JT4F
ZREuropean Molecular Biology Organization
TR A R AR - 1SRRI &
MRS FEESH (Ledin, Bornmann, Gannon,
& Wallon, 2007) : HERMHRLEZES
(Australian Research Council ) DADEE S
FHRIFTH PR - BHIR TS LAY
(EEEia g R G e St L e K=l N TR T
7% (Jayasinghe, Marsh, & Bond, 2006) °

(Z) RBHEIEA,/FERBEEVMEIRR

REHBRISH / THE R 15 3 A I i 52
ML TR AR PRV
Fr o DASGGFEE R SRAE T IR S5 - BB
REES W (Modern Language Association,
MLA ) [R20054E 1 THYENS T B AR -
KB VYA 9258 B AN E R AL S A B 2
Wi - P Ry b IR B B 5757 %
tewilcox (1970) 1E40% 4 (1966-1967)
AT AR &= RS 9R (35.4%) & ZaiE
728 B BT SRR B B i A B A IR PN 32
Hill - EAATAZEEN (Modern
Language Association, 2006) ° HfH—EC
WARE B W JE T S5 S HE A0 Bk T /2 R B U S
M/ BN EERZR - PlaIF R RS
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@TIndependent ResearchHUSEAEE B By IE %L
BRI R 16% > #EHAIIRE9% (Bloch,
Graversen, & Pedersen, 2014 ) - BRERTFSE
Z &% (European Research Council) By
Starting Grants X fEBFFEHAE (Deutsche
Forschungsgemeinschaft, DFG) HYEmmy
Noether ProgrammeHJJ4E55 » tAREIAYIG
7 (Hornbostel, Bshmer, Klingsporn, Neufeld,
& von Ins, 2009; Laudel & Glaser, 2012) -

B KB HUB IS ]/ T B [F) 5 25 A2 rY
FERVEEREST » Weiser (2012) TEEEER%
FRrREREEME 20 - R RS @RS -
HFEFEEE GRS EUBEgR ) - 3FF
F (NERFEE SRR ) ~ BFEEIIEE
FHIE ~ FPEENE - DURGPEERII RS
M o A0 FE P AR — i o By Rk~ B
BB Frba T a2 B & BRI S AR HE AR
L EIEREE N s R 3 UIPR it 1 13
FoiGsdm o S35MA B ST 2 D SRME 7 S R 1 bt
7% » IR Kassel K2 International Center
for Higher Education ResearchifT 2 5B
BB KRBHERIII ~ BB R G
il Koo PR BRERE 2 2% » EAEBUR BLAMET
FIESE RS ~ BARATEBERRT ~ R
HmEERG S S - FHE - DIREAEN
KHE - 1T H 2 2 B AR 3 0 IS A B 8 A
R 52 B e B 2 BB A T 5 P A ()

(Cummings & Finkelstein, 2012)

IR P RE R EUHE

THE RS #E S REMIEAIEIS - I Hi#
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£ R i B 3 L S T SRR HE RIR B bt S 5 1 25 0
#2E1UHES] (Andersen, 2003; Harley & Acord,
2011; Harley et al., 2010) ° k5 I {iEtEE24i
EA B A KRB FEE A - BRES
TR R B & T FEE S ACUMEN
(Academic Careers Understood through
 BEE T (R
FE - HEH R MG R3S
2 HE A B2l R B 3 24— ACUMEN
Portfolio » i (I ARGEAER(EREH » DAFLASE
BIEt SR B EEE ] THES T
28] - ACUMENZE SR I 2%
FFEREFEE M (career narrative) * 5530
B (expertise) ~ ZEH (output) -
DAk sz % (influence) 55 = IH K 2EHH
(ACUMEN Consortium, 2014; Tatum &
Wouters, 2013)

Measurements and Norms )

th ~ FFRENESE

AT RS LASE - BR T B2l 5 [
R AT T B PR S T h Rl
AL L SR IR R TR S F - AR
AP VESRM AR ETE R - DIs{ba#
EHAEBNETT - AELLFEF - & it ER
e B SR R 2 B2 S
L+ ST 2 B B [ {7 2 Al 1) R SR A S
MAREETH - FLEEETE N FE S E
HEt2 A HERE - T EBARt )
AE @ AREREASEM - HERTTRT B AT (3
B A E SO



— ABEFEENEREE

(7] 47 2 A 1 1 2 7 A K 2 B B R
PR LAE A - 2 R T
E - BEUIRTERIEfER - SUE RIS E B
17 BRI EIEEE R %0 (Bornmann,
2011b; GAO, 1999; OECD, 2011a; Rennie,
2003; Weiser, 2012; Weller, 2002; Wood &
Wessely, 2003) i 2402 B[R] 2 A
T R TR AU - IR o A
B - DIRTHREE AR BB AME ) - Hil
ST B A B[R] i 2 AR 0 A S B PR A A TR
R FUEEF N TIREESFHG NS
BETF - S FEEERZHIIS A THER M
TN FAGTEE S (Harley & Acord, 2011;
Weiser, 2012) ©

WITRfEE A SR AP T - RS
BHTIiRIEZ E® (International Committee
of Medical Journal Editors, ICMJE) /21979
FHR (Y8BT i Ra i — B )

(Uniform Requirements for Manuscripts

Submitted to Biomedical Journals) * FeHAE
HATIHREEZ% - 2013 E A KNIEE
gl Gie—Rise) IR (EhThsenE
B gty i RROAE B SR I T AR
Hi#i) (Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly
Work in Medical Journals) -+ X5 WEL ~ &F
HE i~ R R A A AR TR AR
REBRTE L - M5B [FI 3 AR RIS TEE
AT EGEREY—ER (International Committee
of Medical Journal Editors, 2013) - TE&R
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I A B B R R I P SRR AT (il
#i) Hh o MCERIEFTNE - BThRER2015
127 AR -
HE Bl [F) 5 5 A M AR Y S B S (R R IR R
i - BN e 25 A E (European
Heads of Research Councils) S BOMEEFES
% (European Science Foundation, ESF)
JRRIFR BRI 25 [ A% B A Y B ] s e A R %
B 122010 S TRHEBD PSR - %
KA (WO IFE s ArfERT ) (European
Peer Review Guide) - ZEHMEE 5 Ry
BYIE5 2 A E SRR - RIS B R SEAY Bl
R R AR E A B EE S
A543 B3 AlEm i A R A BE BhET 25 - 0 f
A AN BLE TR ~ WA IRt
AR Bl 3 Bl s Lt & - DAUR B IS 9E
HhoL BT ST RR R i B AT 5% (European
Science Foundation, 2011a,2011b) -
BEAMSEBEIN S F R 1 4 37 4% By [F] 475 2%

T L EME - R20124 5 E AR 2Bk
BRI & s e gy - LS50 (%
FsG20 . OECDRIE 5B ) HyHE IR X
FHEG > FHRBEELERMEZES

(Global Research Council, GRC) - if
2 BB R4 o A N JE R R B - A
HZEESE (expert assessment) ~ BHAME
~ A (impartiality )
Y% (appropriateness) ~ BRI

(confidentiality) * DAUKI(EHLEES &

(integrity and ethical considerations) ; B

W rh R0 AL B B RS 1 Ty D It B B B

(transparency )
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- LHBEREME N ER e EREE
EBIREEERE )T - WHER I TE SR B RFEE
RERR  MEeE EEH RIS AV - K
A B HECR BT B AR B A2 e A i RE (e E
PSS e fgrint @ RERETE L (Global
Research Council, 2012) -

— - AEBEEHEREE

Ll SR T T[R4 A A Y ISR
RS R UGE BT o AT ]
1752 5 52 0 R B R s B - H R s 2
CHBFF LR REM 2BL T8 E - BN
HERNETE KR BREUBHE ]/ THE R # A
B | B A A 2 (A 475 5 A Bl o H A 20
Gk FEBEHETRERZ HEENEH
FHEFEAA B TR T [R48 2 A0y & B 1 B
BHAME (Bornmann, 2011a, 2013a; van Raan,
2005) © Geisler (2001) F&H A A Bl &
EHEF 2RSS TER - RS EAIRENE
HERrEEn TEER - inA THEBINE
{LHEAE (20 & HE T Ry R L&Az
S I 2 AN [F] HL 2 AR [R] e At il
W 2R LR A BB -

(—) EHETERBBZED
Alan PritchardfE19604E e E HET
& A EB ORI E R - Bl
FFREE ~ SRR > iRk - DU TRV ERE
(Bornmann, 2013a) -+ Hr5 [ BUEC 2
ot R RHER 8 IR B 2R — (Daniel,
2005; Garfield & Welljamsdorof, 1992; Smith,
1981) ° Merton (1988) FRR USRS | FHLEA!
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AREDREGEA P A EER - E LHEE
b SIHAREATREEAE2FHEENEN ;i
ERMERE L - 5 ERER AR E
M EEE R - BREMERI R FE R TR
HIFERC -

FFHBRE A | I EIE G 5
SIATEIRRE] - RS [T Rfmty ~ 5 130N
Al - DU [DCE R IEMEE N 255 5 &
BHEER B2 RMAN T » R
s EEANEF RS - T HHEARES
MBSt R D —E 2 =i E
2011a; Laloé & Mosseri, 2009; Martin & Irvin,
1983; Peters & van Raan, 1994) - i
BornmannEiDaniel (2006 ) [EIEH1960Z£2005
RIS AT R BEECORESL - #EARK%
HseiEE S | HEE A R H AR R A
BB AR B EGER ] - B H AR
FIEMEE KRR E - B8 e
RZEE - KR RAITRiRE T =R
WFeRE RSPk S - 1 HARZ SURAE ST
i A HARRE -

Van Raan (2005) P8R Zitoe#R
5 | B FE AN LR A [R] BibE R » S mAEET
ZIEULE » 5 THEE 2 R B IR AT SR
BE o SCFFG SO TIEREROR » (RET 25

Ry [Fl A A B RGBSR - (B2 ¥
AR Z B AR - Rl A U fE Rl
mude BHER LR - (HEEXE (5IH) 42
2219482 (Bornmann, 2013a; Shadbolt,
Brody, Carr, & Harnad, 2006) - Research
Evaluation and Policy Project (2005) 5H!

(Bornmann,



RSB I AT - (LR S
B SR RS W B 2 T B ) B

EAE

(Z) ABEEREBSENEME

B AR AR R E HA R E
AT IR R R R T2 - A HSR -
W FFFLHEY o 372 SURPRES [R5 25 A Bl
FHET R EAIRGR - a7 Ry ila il
JEAG ET AR ~ AR T - IRILIRN S
FEUEMGEHE - AR 28l
SEER 25 (Borgman, 2007; Bornmann, 2011a;
The British Academy, 2007; Pendlebury, 2008 ) °
Wouter (1997) LLEEHIRAVEBRHE R R
TEERARE, - ZoHT R e A Bl H A R ER O
BiEALR - FWhyEnE HitEciels - [FfEL
AR R S SR U -

Van Raan (1996) 7@ FydE HEFEHEEA
JERZ B ] - R R s sE R E H
FHEFEEE (CHZET MR ) MAREEE
HRrEERAE s - DI E R I EHE 2%
Bl o L RABEE R RE AN SR
FFEENER - SERE A LA R E HE R
frsZ BP AR BRI TERTIS UL ~ 52 8
FERIE » AT — RS R R R A = B
A AL ifiAs - LLRIPTEENY T &R Fe 0B Rl
2% ) (informed peer review ) ° Bornmann

(2013a) fEHEH HEHREF EH ARG
W H— > Bz HEEEHHEERE
B2 BRI R A A A E B R B S B
H= - EHEE DR R AR
DUkE 5 B2 KR RURE - 1T L BE T (R o
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HIRRA IR - Mithie Ry H AT B AR A
R FFEF NI PRI - A T DU KET
AR R SR -

H AT [F] 4 o A B 3 H B H Ry R G R
Jiak - ERCHE FHAERERE I iR SR AR S - B
ALK T 2 B R RA T 2 e R Tl
B IE] Ry RS R 5 e A Bl & H BT R AE - (B2
Ibe— 7 AR FIAEAEL A SRRy - R (58
B TRk - AR R E HETRIEE
AAT SR IR 22 FE - DR AR 3o R
HIREERSE - S EIRYIRGERE - 522
HEhGET S B ER BRI ] THE R A
JEMIEYE T (Abramo & D’Angelo, 2011;
Bertocchi, Gambardella, Jappelli, Nappi, & Peracchi,
2015; Cabezas-Clavijo, Robinson-Garcia, Escabias,
& Jiménez-Contreras, 2013; Harley & Acord, 2011;
Harley et al., 2010; Weingart, 2005 ) e

BE ~ ok

ENEIEE R - BRI EATRE R
i LR IH H 2 — (Laloé &
Mosseri, 2009) * DIRECRIFFFESE » WAHCRy
BfERE R OS] o (B2 REEAEE
HRRIRE - —F2arE s NEET R
KoZE AR AR . —& 2
PR E A MORIRE S - (2 AR IR A
M (Geisler, 2000; Wenneras & Wold, 1997;
Ziman, 2000) - KIS " BaF it
BF - EEHERE T MR R T IR (2 AR A HE
—HHE © RE HAELFAY ST (Kostoff,
2004; Rennie, 1986; Sieber, 2006) °
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LR ERRTRE IR - FEHEA
Y IE 5 MR FE R B it Rl B o IR (5
FEEAERME o S A SOt SR ER R (R R A
S fa - AEEBAERA SR - AT LU
I AMFE R R A B ~ BRI E R
BB AT 20N - BRI S LA
TR B RaSEt - (e st -
FAEYHERIERE SRR — 8 - Hfk H
BAER PSR ROt R T FE R - KR
HoUBEIEFE B (The British Academy,
2007) - RMFFZMRCKEENEEFH
HHER R - S R — BRI - DOk
R EE LRE B S - AR LA R Ay
DN~ B - DURGEWINE -

4 KR A A S S B B2 i S
e TR R TSRS B 2P -
JEER T S AR B RS ELE R - RS A
WRAKEL - FERME IR KEREN
BERT - B HEHI - FEEEHS
B 2% 32 R A S Rl o 3 EE H AR 2
4 [ 5 2 A BT g A 1 2 32 R LU Ml 17 B
T 5 BB B ST AE Bh A A 2 JE R R
AZFF TRERYHIZS (National Institutes of
Health, 2013; National Science Foundation,
2011; Powell, 2010; RCUK, 2006) * %
SR BB P BT Ry RE R T R E R
EI A VPRI HERE o (R E R A [R] 475 25 A 1
SRS SR 2 e B PR - AR
S — flE R R R~ b B Bl R HE A B
JEZ B2 SR 3L [F] 85 J1 /5 1H (Bornmann
& Daniel, 2008; Callaham, 2003; De Vries
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et al., 2009; Gluckman, 2012; Godlee
& Jefferson, 2003; Henly & Dougherty,
2009; Hojat, Gonnella, & Caelleigh 2003;
Langfeldt, 2001; Rennie, 2003 ) -
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