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Overview of the lecture (I)

1. What is bibliometrics?

= Definitions

= Historical examples

= Journals and conferences

= A practical definition for research policy

2. Bibliometric data sources

3. Basic metadata for bibliometric indicators for studies and
evaluations of research




Overview of the lecture (II)

1. Four useful types of indicators

= Research activity

= Research profile

= Research collaboration

= Impact on further research

2. Discussion I: Bibliometrics in the social sciences and
humanities

3. Discussion II: Bibliometrics for research assessment




Overview of the lecture (I)

1. What is bibliometrics?

= Definitions

» Historical examples

= Journals and conferences

= A practical definition for research policy




Bibliometrics/ scientometrics

B Pritchard (1969) explained the term bibliometrics as

“the application of mathematical and statistical methods to
books and other media of communication”.

® Nalimov and Mulchenko (1969) defined scientometrics as

“the application of those quantitative methods which are

dealing with the analysis of science viewed as an information
process”.
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Journals and conferences

B Journals (selected)

Scientometrics
Journal of Informetrics

Journal of the American Association of

Information Science and Technology e

INFORMETRICS ~

b Incermedonad baarmal

B Conferences (selected) .

= [SSI (International Society for
Scientometrics and Infometrics

= STI ENID (Science & Technology
Indicators)

international society for
EZI scientometrics and informetrics
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Montréal &

17th International Conference on
Science and Technology Indicators




Historical examples
of results within - or contributions from - bibliometrics

m Alfred J. Lotka (1880-1949) demonstrated in 1926 that the

productivity differences of authors follow a fixed ratio.
Lotka’s law: 1/n2
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Historical examples
of results within — or contributions from - bibliometrics

B Samuel C. Bradford (1878-1948) demonstrated in 1934

the exponentially diminishing returns of extending a search
for references in science journals.

B Bradford’s law of scattering is the basis for the notion of
core journals

Bradford's Law of Scattering — zones

130 articles




Historical examples
of results within — or contributions from - bibliometrics

B Robert K. Merton (1910-2003)
demonstrated the “"Matthew
effect” (accumulated advantage)
in (the sociology of) science by
using bibliometrics

Publications sorted by decreasing citation
count
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Historical examples
of results within — or contributions from - bibliometrics

M Derek J. de Solla Price (1922-1983)
demonstrated the exponential growth and
the structure of modern science by partly
using bibliometrics
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Historical examples
of results within — or contributions from - bibliometrics

B Eugene Garfield (b. 1925) launched the Science
Citation Index in 1964 as a tool for information
retrieval, not as a tool for research evaluation

m “Citations are the formal, explicit linkages
between papers that have particular points in
common. A citation index is built around these
linkages.” Citation Indexing, 1979.
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Historical examples

of results within - or contributions from - bibliometrics

B Eugene Garfield (b. 1925) developed the
Journal Impact Factor as a management tool

for libraries (journal selection), not as a tool

for research evaluation

.
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Bibliographic data sources are normally used to search and retrieve
the scientific literature

Bibliographic data
sources
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Bibliometrics is the use of bibliographic data to study the research
behind the scientific literature

Publi-
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Bibliometrics is possible because research must be published

Publish

Publi- or Publi-
cations pe rish ey CALIONS

Researchers as Researchers as




.. and because relevant references must be given

: Publi-
\ [ cations

Publi-
cations

Researchers as Researchers as




... and because co-authors must be credited

Publi-
ey CALIONS

Publi-
cations

“Welcome to the co-author's party!
You 're number twenty-onel”
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Overview of the lecture (I)

2. Bibliometric data sources

3. Basic metadata for bibliometric indicators for studies and
evaluations of research
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Abstract

Mammalian navigation is thought to depend on an internal map of space consisting of functionally specialized cells in the hippocampus and the surrounding
parahippocampal cortices [1-7]. Basic properties of this map are present when rat pups explore the world outside of their nest for the first time, around
postnatal day 16-18 (P16-P18) [810]. One of the first functions to be expressed in navigating animals is the directional tuning of the head direction cells [8, 9].
To determine whether head direction tuning is expressed at even earlier ages, before the start of exploration, and to establish whether vision is necessary for
the development of directional tuning, we recorded neural activity in pre- and parasubiculum, or medial entorhinal cortex, from P11 onward, 3-4 days before the
eyelids unseal. Head direction cells were present from the first day of recording. Firing rates were lower than in adults, and preferred firing directions were less
stable, drifting within trials and changing completely between trials. Yet the cells drifted coherently, i.e., relative firing directions were maintained from one trial
to the next. Directional tuning stabilized shortly after eye opening. The data point to a hardwired attractor network for representation of head direction in which

directional tuning develops before vision and visual input serves primarily to anchor firing direction to the external world.
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Based on Norwegian RIV data from 2011

Figure 1. Age and women's share of Norway's researchers and their
total scientific publication output in 2011

60%

50% ’\/\
400/0 A VM -

W

v

200/0 A )
—Publications \

10%

—Researchers

00/0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
2728293031323334353637383940414243444546474849505152535455565758596061626364656667
Age (years)




Four useful types of indicators

Research activity

Publications

ner unit

Research profile

Publications
research

ner field of

Research
collaboration

Authors and addresses In

publication

Impact on further
research

Subsequent citations from
other publications




Usually: Subject classification of journals

=« Back to results list Record 2 of 10
BIBSYS x +|1’;|[III} = B Saveto: | EndNol®Web

THE MEASUREMENT OF INTERNATIONAL SCIENTIFIC COLLABORATION

Author{s): LUUKKCONEN, T (LUUKKOMENM, T); TIISSEN, RJW (TIJSSEMN, RJW), PERSSON, O (PERSS0N, O); SIVERTSEN, G (SIVERTSEM, G)
Source: SCIEMTOMETRICS Volume: 28 lIssue: 1 Pages: 15-36 DOL 10 1007/BF02016282 Published: SEP 1993

Times Cited: 81 (from Web of Science)

Cited References; 20 [view related records ] Citation Map

Abstract: A growing science policy interest in international scientific collaboration has brought about a multitude of studies which attempt to measure th
countries and to explore intercountry collabarative networks. This paper attempts to clarify the methodology that is being used or can be used for this pu
The paper concludes that, in an analysis of collaborative links, it is essential to use both absolute and relative measures. The latter normalize differencs
information. Absolute measures yield an answer to questions such as which countries are central in the international network of science, whether colla
and which countries are the most important collaborative partners of another country. Relative measures provide answers to questions of the intensity g

Document Type: Article

Language: English

KeyWords Plus: COOPERATION

Reprint Address: LUUKKOMEM, T (reprint author), ACAD FINLAND, POB 57 SF-00551 HELSIMNKI FINLAMND

Addresses;

1. LEIDEM UNIV,CTR 3CI & TECHMOL STUDIES, 2300 RB LEIDEN METHERLAMDS
2 IMST STUDIES RES & HIGHER EDUC N-0260 OS5L0O 2 NORWAY

3. UMEA UMIV IMFORSK GRP,5-90187 UMEA SWEDEN

ResearcherlD Numbers: [ 7]
[ 3 researcher(s)included this record in their ResearcherlD My Publication List. Click to view. ]

Publisher: ELSEVIER SCIEMCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLAMNDS

Web of Science Category: Computer Science, Interdisciplinary Applications; Information Science & Library Science
é Subject Category: Computer Science; Information Science & Library Science

DS Humber: LW521

ISSH: 0138-9130




Czech articles and shares in the world’s output

Web of Science in 2011

1 800 1,6 %
1 600 1,4 %
1 400 1,2 %
1 200
1,0 %
1 000
0,8 %
800
0,6 %
600
(0]
400 0,4 %
200 0,2 %
0 0,0 %
o)*é\
e
SV L
& & O
L ©
& &P
e’ o




Research profiles of three Norwegian universities
Based on Norwegian RIV data

60% I

50% O Healt
h

40%

30% H Soc

20%

10% HHum

00/0 7 T

NTNU UiB UMB



Four useful types of indicators

Research activity

Publications

ner unit

Research profile

Publications
research

ner field of

Research
collaboration

Authors and addresses In

publication

Impact on further
research

Subsequent citations from
other publications




Usually: Authors and addresses

l

=« Back to results list Record 2 of 10
BIBSYS x +|1’;|[III} = B Saveto: | EndNol®Web

THE MEASUREMENT OF INTERNATIONAL SCIENTIFIC COLLABORATION

Author{s): LUUKKCONEN, T (LUUKKOMENM, T); TIISSEN, RJW (TIJSSEMN, RJW), PERSSON, O (PERSS0N, O); SIVERTSEN, G (SIVERTSEM, G)
Source: SCIEMTOMETRICS Volume: 28 lIssue: 1 Pages: 15-36 DOL 10 1007/BF02016282 Published: SEP 1993

Times Cited: 81 (from Web of Science)

Cited References; 20 [view related records ] Citation Map

Abstract: A growing science policy interest in international scientific collaboration has brought about a multitude of studies which attempt to measure th
countries and to explore intercountry collabarative networks. This paper attempts to clarify the methodology that is being used or can be used for this pu
The paper concludes that, in an analysis of collaborative links, it is essential to use both absolute and relative measures. The latter normalize differencs
information. Absolute measures yield an answer to questions such as which countries are central in the international network of science, whether colla
and which countries are the most important collaborative partners of another country. Relative measures provide answers to questions of the intensity g

Document Type: Article

Language: English

KeyWords Plus: COOPERATION

Reprint Address: LUUKKOMEM, T (reprint author), ACAD FINLAND, POB 57 SF-00551 HELSIMNKI FINLAMND

Addresses;

1. LEIDEM UNIV,CTR 3CI & TECHMOL STUDIES, 2300 RB LEIDEN METHERLAMDS
2 IMST STUDIES RES & HIGHER EDUC N-0260 OS5L0O 2 NORWAY

3. UMEA UMIV IMFORSK GRP,5-90187 UMEA SWEDEN

ResearcherlD Numbers: [ 7]
[ 3 researcher(s)included this record in their ResearcherlD My Publication List. Click to view. ]

Publisher: ELSEVIER SCIEMCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLAMNDS

Web of Science Category: Computer Science, Interdisciplinary Applications; Information Science & Library Science
Subject Category: Computer Science; Information Science & Library Science

DS Humber: LW521

ISSH: 0138-9130




Average number of authors and addresses in Czech articles,
Web of Science 1994-2013

Articles with more than 50 authors are not included

—Authors
5,0
4,0
N\/— —Addresses
3,0

2,0




Percentage of Czech articles in Web of Science 1994-2013

with co-authors in other countries
Articles with more than 50 authors are not included

60%

50%

40%

30%

20%

10%




Four useful types of indicators

Research activity

Publications

ner unit

Research profile

Publications
research

ner field of

Research
collaboration

Authors and addresses In

publication

Impact on further
research

Subsequent citations from
other publications




Subsequent citations

=« Back to results list Record 2 of 10
BIBSYS x +|1’;|[III} = B Saveto: | EndNol®Web

THE MEASUREMENT OF INTERNATIONAL SCIENTIFIC COLLABORATION

Author{s): LUUKKCONEN, T (LUUKKOMENM, T); TIISSEN, RJW (TIJSSEMN, RJW), PERSSON, O (PERSS0N, O); SIVERTSEN, G (SIVERTSEM, G)
Source: SCIEMTOMETRICS Volume: 28 lIssue: 1 Pages: 15-36 DOL 10 1007/BF02016282 Published: SEP 1993

Times Cited: 81 (from Web of Science)

Cited References; 20 [view related records ] Citation Map

Abstract: A growing science policy interest in international scientific collaboration has brought about a multitude of studies which attempt to measure th
countries and to explore intercountry collabarative networks. This paper attempts to clarify the methodology that is being used or can be used for this pu
The paper concludes that, in an analysis of collaborative links, it is essential to use both absolute and relative measures. The latter normalize differencs
information. Absolute measures yield an answer to questions such as which countries are central in the international network of science, whether colla
and which countries are the most important collaborative partners of another country. Relative measures provide answers to questions of the intensity g

Document Type: Article

Language: English

KeyWords Plus: COOPERATION

Reprint Address: LUUKKOMEM, T (reprint author), ACAD FINLAND, POB 57 SF-00551 HELSIMNKI FINLAMND

Addresses;

1. LEIDEM UNIV,CTR 3CI & TECHMOL STUDIES, 2300 RB LEIDEN METHERLAMDS
2 IMST STUDIES RES & HIGHER EDUC N-0260 OS5L0O 2 NORWAY

3. UMEA UMIV IMFORSK GRP,5-90187 UMEA SWEDEN

ResearcherlD Numbers: [ 7]
[ 3 researcher(s)included this record in their ResearcherlD My Publication List. Click to view. ]

Publisher: ELSEVIER SCIEMCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLAMNDS

Web of Science Category: Computer Science, Interdisciplinary Applications; Information Science & Library Science
Subject Category: Computer Science; Information Science & Library Science

DS Humber: LW521

ISSH: 0138-9130




Average number of citatons per field:
The need for field normalization

CELL BIOLOGY
NUCLEAR PHYSICS
IMMUNOLOGY
BEHAVIORAL SCIENCES
GEOLOGY
PSYCHOLOGY
ECONOMICS
POLITICAL SCIENCE
MATHEMATICS
LINGUISTICS
PHILOSOPHY
HISTORY




Overview of the lecture (II)

2. Discussion I: Bibliometrics in the social sciences and
humanities




100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

O Scopus

B ISI Web of Science

_

Health
Sciences

Natural
Sciences

Engineering Social
Sciences

Humanities

Indexed
journals

Journals
and series




Publication types

Based on 59,100 scholarly publications from the higher education sector in Norway 2005-2011.

O Articles in journals/series B Articles in books B Books

Humanities

Social Sci

Health Sci

Nat Sci

Eng Sci

0% 20% 40% 60% 80% 100%




Percentage publications in the national language
Based on 59,100 scholarly publications from the higher education sector in Norway 2005-2011.

—Humanities

60% \ —
50% \A Social Sci

40%

—Health Sci
30%
20% Nat Sci
10% . .
Engineering

M

2005 2006 2007 2008 2009 2010 2011

0%




References and WoS coverage: Sampled articles

References

Average age
of cited work

References to
journals

References to
WoS journals

Average
citation rate
in field (5 yrs)

History

41

23 years
17 %
2 %

0,27

Linguistics

55
14 years

27 %

20 %

1,69

Nordic

" Linguistics

Sociology Economics Gastro-
enterology
64 31 57
13 years 12 years 10 years
56 % 74 % 96 %
50 % 68 % 93 %
1I90 2]36 6,78

Journal of
Economics




Average number of citatons per field

CELL BIOLOGY
NUCLEAR PHYSICS
IMMUNOLOGY
BEHAVIORAL SCIENCES
GEOLOGY
PSYCHOLOGY
ECONOMICS
POLITICAL SCIENCE
MATHEMATICS
LINGUISTICS
PHILOSOPHY
HISTORY




Summing up: Bibliometrics in the SSH

B The publication patterns of the SSH

= Heterogeneous in publication formats, audiences, and
languages

B Coverage of the SSH in bibliographic databases

= Incomplete coverage of international journals in the SSH;
very limited coverage of books; random or no coverage of
the national level (books and journals)

M Referencing and citation patterns in the SSH

= Generally low citation rates (limited validity of citation
indicators) due to limited coverage of the cited literature in
citation databases

B Trends, policies and prospects with regard to improved
coverage of the SSH

= CRIS-systems (with comprehensive coverage of the SSH)
are on the rise and are being integrated with commercial
bibliometric tools and citation databases.
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General Recommendation
1. Do not use journal-based metrics, such as Journal Impact Factors, as a surrogate

measure of the quality of individual research articles, to assess an individual scientist's
contributions, or in hiring, promotion, or funding decisions.

San Francisco Declaration on Research Assessment

Putting science into the assessment of research

There is a pressing need to improve the ways in which the output of scientific research is d by funding agenci ic institutions, and other parties.

ions, referred to as the San Francisco Declaration on Research Assessment. We invite interestec

To address this issue, a group of editors and publishers of scholarly journals met during the Annual Meeting of The American Society for Cell Biology (ASCB) in San Francisco, CA, on December 16, 2012, The group d
support by adding their names to this Declaration.

ped a set of reco
The outputs from scientific research are many and varied, including: research articles reporting new knowledge, data, reagents, and software; intellectual property; and highly trained young scientists. Funding agencies, institutions that employ scientists, and scientists themselves, all have a desire, and need, to assess the quality and imp
output is measured accurately and evaluated wisely.

The Journal Impact Factor is frequently used as the primary parameter with which to compare the scientific output of individuals and institutions. The Journal Impact Factor, as calculated by Thomson Reuters, was originally created as a tool to help librarians identify journals to purchase, not as a measure of the scientific quality of resea
understand that the Journal Impact Factor has a number of well-documented deficiencies as a tool for research assessment. These limitations include: A) citation distributions within journals are highly skewed [1-3]; B} the properties of the Journal Impact Factor are field-specific: it is a composite of multiple, highly diverse article types, i

Journal Impact Factors can be manipulated (or "gamed") by editorial policy [5]; and D) data used to calculate the Journal Impact Factors are neither transparent nor openly available to the public [4, 6, 7].

Below we make a number of recommendations for improving the way in which the quality of research output is evaluated. Qutputs other than research articles will grow in importance in assessing research effectiveness in the future, but the peer-reviewed research paper will remain a central research output that informs research assessir
practices relating to research articles published in peer-reviewed journals but can and should be extended by recognizing additional products, such as datasets, as important research outputs. These recommendations are aimed at funding agencies, academic institutions, journals, organizations that supply metrics, and individual researche

A number of themes run through these recommendations:
+ the need to eliminate the use of journal-based metrics, such as Journal Impact Factors, in funding, appointment, and promotion considerations;
+ the need to assess research on its own merits rather than on the basis of the journal in which the research is published; and
+ the need to capitalize on the opportunities provided by enline publication (such as relaxing unnecessary limits on the number of words, figures, and references in articles, and exploring new indicators of significance and impact).
We recognize that many funding agencies, institutions, publishers, and researchers are already encouraging improved practices in research assessment. Such steps are beginning to increase the momentum toward more sophisticated and meaningful approaches to research evaluation that can now be built upon and adopted by all of the key
The signatories of the San Francisco Declaration on Research Assessment support the adoption of the following practices in research assessment.
General Recommendation
1. Do not use journal-based metrics, such as Journal Impact Factors, as a surrogate measure of the quality of individual research articles, to assess an individual scientist's contributions, or in hiring, promotion, or funding decisions.
For funding agencies
2. Be explicit about the criteria used in evaluating the scientific productivity of grant applicants and clearly highlight, especially for early-stage investigators, that the scientific content of a paper is much more important than publication metrics or the identity of the journal in which it was published.
3. For the purposes of research assessment, consider the value and impact of all research outputs (including datasets and software) in addition to research publications, and consider a broad range of impact measures including qualitative indicators of research impact, such as influence on policy and practice.
For institutions
4. Be explicit about the criteria used to reach hiring, tenure, and promotion decisions, clearly highlighting, especially for early-stage investigators, that the scientific content of a paper is much more important than publication metrics or the identity of the journal in which it was published.
5. For the purposes of research assessment, consider the value and impact of all research outputs (including datasets and software) in addition to research publications, and consider a broad range of impact measures including qualitative indicators of research impact, such as influence on policy and practice.
For publishers
6. Greatly reduce emphasis on the journal impact factor as a promoticnal tool, ideally by ceasing to promate the impact factor or by presenting the metric in the context of a variety of journal-based metrics (e.g., 5-year impact factor, EigenFactor [8], SCimago [9], h-index, editorial and publication times, etc.) that provide a richer
7. Make available a range of article-level metrics to encourage a shift toward assessment based on the scientific content of an article rather than publication metrics of the journal in which it was published.
8. Encourage responsible authorship practices and the provision of information about the specific contributions of each author.
9. Whether a journal is open-access or subscription-based, remove all reuse limitations on reference lists in research articles and make them available under the Creative Commeons Public Domain Dedication [10].
10. Remove or reduce the constraints on the number of references in research articles, and, where appropriate, mandate the citation of primary literature in favor of reviews in order to give credit to the group(s) who first reported a finding.
For organizations that supply metrics
11. Be open and transparent by providing data and methods used to calculate all metrics.
12. Provide the data under a licence that allows unrestricted reuse, and provide computational access to data, where possible.
13. Be clear that inappropriate manipulation of metrics will not be tolerated; be explicit about what constitutes inappropriate manipulation and what measures will be taken to combat this.
14. Account for the variation in article types (e.g., reviews versus research articles), and in different subject areas when metrics are used, aggregated, or compared.
For researchers
15. When involved in committees making decisions about funding, hiring, tenure, or promotion, make assessments based on scientific content rather than publication metrics.
16. Wherever appropriate, cite primary literature in which observations are first reported rather than reviews in order to give credit where credit is due.
17. Use a range of article metrics and indicatrs on personal/supporting statements, as evidence of the impact of individual published articles and other research outputs [11].
18. Challenge research assessment practices that rely inappropriately on Journal Impact Factors and promote and teach best practice that focuses on the value and influence of specific research outputs.
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The “"Leiden Manifesto” (Draft September 2014)

Metrics properly used to support assessments; they do not substitute for
judgment. Everyone retains responsibility for their assessments.

It is easy to underestimate the difficulty of constructing accurate data. Spend
the time and money required to produce data of high quality. Those mandating
use of metrics should be able to provide assurance that the data is accurate.

3. Metrics should be transparent, the construction of the data should follow a
clearly stated set of rules. Everyone should have access to the data.

4.  Data should be verified by those evaluated, who should be offered the
opportunity to contribute explanatory notes if they wish.

5. Sensitivity to field differences is important. Metrics will differ by field.
Humanists will not be able to use citation counts; computer scientists will need
to ensure conference papers are included; and chemists will look the best in raw
metrics constructed from Web of Science data. The state-of-the-art is to select a
suite of possible indicators and allow fields to choose among them.

6. Normalize data to account for variation in citation and publication rates by field
and over time.

7.  Metrics should align with strategic goals.




