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Characterizing the Research Profile

1. Publications in JCR journals (bibliometrics indicators) 

2. Books published or edited in prestigious editorials

3. Publications in conferences and book chapters

4. Competitive research projects (member or coordinators)

5. Industry research projects (member or coordinators)

6. Phd students

7. Patents developed

8. Stays in research centers

9. Level of scientific international collaboration

10. Academic positions in journals, conferences, scientific societies, 
and  institutions.

11. Research awards and recognitions in conferences, journals, 
scientific societies and institutions.
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How to Characterize the Scientific Profile through 
Bibliometric Indicators

1. Scientific publications in JCR-indexed journals are one of 
the main indicators for evaluating science: 

❖ produced by a research center

❖ produced by a university

❖ produced by a researcher

❖ published in a scientific journal

2. Bibliometrics/Bibliometric Indicators allow science to be 
evaluated on the basis of the binomial: 

publications x citations
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Outline
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4. Bibliometric Indicators: JIF, H-index, HCP, HCR

5. Ranking of Researchers/Universities based on BI

6. Science Mapping: SciMAT

7. Strategies to improve scientific activity
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1. Bibliometrics

⧫ Definition: “Science to evaluate and analyze
Science” (Price 1963).

⧫ Goal: To evaluate and analyze the scientific research
by means of the “quantitative measures or
indicators” assessed on the publications, mainly in
journals.

⧫ Relevance: Bibliometric indicators are used to make
important decisions in academic contexts on
projects, policy, academic promotion.
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1. Bibliometrics
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1. Bibliometrics

• Criticisms:
⧫ use of quantitative techniques that are too elementary;

⧫ lack of a prior approach justifying the use of a specific quantitative
method;

⧫ lack of assessment of the data used and of the data bases used

⧫ abuse of the results of certain bibliometric studies as the only valid
criterion used to evaluate or give meaning to scientific results

⧫ erroneous assumptions that every scientific contribution leaves its mark
in the scientific literature; that the information in the databases is
sufficiently reliable; or that the number of citations a publication
receives is an acceptable measure of its value.

Consensus: BIBLIOMETRY IS USEFUL for assessing
scientific research activity and planning
information units.
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1. Bibliometrics
Importance of PUBLICATIONS/CITATIONS:

⧫ Price (1963) defined Science as that which is published in scientific
publications.

⧫ Scientific publications provide the process of connection with the scientific
community that can evaluate it and give or not its assent.

⧫ Scientific publication constitutes the final product of scientific activity, and
therefore, the scientific productivity of researchers can be evaluated by
means of a quantitative description of their production.

⧫ The scientific journal is, in most disciplines, the specialized medium where
scientific research can be published. There it finds publicity and social
existence, also allowing the preservation and archiving of knowledge.

⧫ Peer review: process of evaluation of publications before they are accepted
in journals.

⧫ Citations: show the relationships between journal publications, a very
powerful impact/quality metric.
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2. Bibliographic databases

⧫ Bibliometic Studies: They are posible thanks to the
existence of bibliographic databases.
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3. Approaches for measuring scientific research

1. Performance bibliometric indicators for measuring the
impact and visibility of publications/journals/authors
from the citations:

❑ Journal Impact Factor (JIF)

❑ H-index

❑ Highly Cited Papers

❑ Highly Cited Researchers (H-CLASSICS)

2. Relational bibliometric indicators for measuring the
conceptual structure of the publications by means of
the science mapping and from the keywords or titles
of the publications. (SciMAT)
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4. Journal Impact Factor (JIF)

Ranking of Journals:

percentile, quartil, decil

“
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4. Journal Impact Factor (JIF)
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4. H-Index.

⧫ Definition: “An index to quantify an

individual's scientific research output“

Hirsch, Jorge (2005).

“A scientist has index H if H of his/her N

papers have at least H citations each, and

the remaining papers have no more than H

citations each.”
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4. H-Index



18

4. H-Index: Applications

1. Quantifies both, the 

scientific productivity 

(publications) and the  

scientific impact (citations) 

of a scientist

2. Simple computation

1 2 3 4 5 6 7 8 9 10 11

49 23 15 14 6 3 1 1 0 0 0

http://ca.pandapedia.com/redirect?url=aHR0cDovL3VwbG9hZC53aWtpbWVkaWEub3JnL3dpa2lwZWRpYS9jb21tb25zL2IvYjUvSC1pbmRleF9wbG90LlBORw%3D%3D
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4. H-Index:  Applications

⧫ To Rank Scientists

⧫ To Rank Journals

⧫ To Rank Research Groups

⧫ To Rank Countries

⧫ To identify Highly Cited Papers: H-Classics
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4. Highly Cited Papers  

• Definition 1: Citation Classic is a bibliometric
concept introduced by Eugene
Garfield (1977) to designate those

highly cited papers of a scientific
field.

• Definition 2: Citation Classics or highly cited papers are

considered as the ``gold bullion of science“,

because they help us to discover important

information for the development of a discipline and

understand the past, present and future of its

scientific structure.

http://images.google.es/imgres?imgurl=http://courseweb.lis.uiuc.edu/~kmedina/Lis329/EugeneGarfield.jpg&imgrefurl=http://courseweb.lis.illinois.edu/~kmedina/Lis329/IRHistory.html&usg=___gP3xvSFTNTa6N0xBIxFSJ8qXkc=&h=1008&w=1004&sz=101&hl=es&start=1&um=1&itbs=1&tbnid=1_aM-UaHrxKzmM:&tbnh=150&tbnw=149&prev=/images?q=Eugene+Garfield&um=1&hl=es&sa=N&rls=com.microsoft:*:IE-SearchBox&rlz=1I7SNYK_es&tbs=isch:1
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4. Highly Cited Papers 

An analysis of highly cited papers:

-The recognition of major advances in the

discipline,i.e., to identify emergent or basis or hot

topics in order to inspire other works within the area.

-Historical perspective on the scientific progress of the

speciality.

-Identify the main intellectual markers of the research

field, which could be journals or researchers or
countries or research groups or institutions.
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4. Highly Cited Papers 

Highly Cited Papers is a very popular tool:
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4. Highly Cited Papers 

How to identify a Highly Cited Paper? (Garfield):

1. Establishing citation rates or thresholds to be met by the published papers: 

Publications cited more tan 400 times. PROBLEM: citation rates differ for 

each discipline (Computer Science is not equal than Social Work)

2. Choosing a specific number of papers placed in the top of the list of highly 

cited works: Setting a concrete number of papers (100, 50, 25)  or a 

percentage of papers (top 1%). PROBLEM: arbitrariness

3. H-Classics: H-Classics of a scientific field are the highly cited papers 

identified by means of the H-index. Advantage: Adaptative to each 

scientific area.
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4. Highly Cited Papers: How to identify a HCP?? 
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4. Highly Cited Papers based on H-index

Step 1: Choose the bibliographic database to locate 

the scientific production and citations: WoS

Step 2: Set the research area under study by means of 

a query and retrieve the documents (JCR areas or 

names of journals)

Step 3: Compute the H-index of the research area.

Step 4: Retrieve the H-core of the research area.
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4. Highly Cited Researchers 

⧫ Thomson Reuters/Clarivate Analytics provides two
important databases based on WoS:

1. Essential Science Indicators: To identify most cited
individuals, institutions, countries, journals, and
papers (“Highly Cited Papers” )

2. Highly Cited Researchers: Uses Essential Science
Indicators to identify “Highly Cited Researchers” used
to compute ARWU (Shangai Ranking of Universities)
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4. Highly Cited Researchers: How to identify???

⧫ Depending on the scientific category (22 scientific
categories) a scientist is considered a HCR if he/she
presents more than a threshold value of Highly Cited
Papers

Example: in Engineering the threshold is 8 or 9 HCP
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5. Ranking of Researchers

⧫ Ranking of researchers based on h-index: Google
Scholar

⧫ Ranking of researchers based on h-index, publications
and citations: Ranking of Stanford

⧫ Ranking of researchers based on HCP: List of Highly
Cited Researchers of Clarivate Analytics published in
2014, 2015,… and 2020: 6000 researchers indexed,
HCP in the last 10 years
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5. Ranking of Universities
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6. Science mapping: SciMAT

⧫ SCIENCE MAPPING is a bibliometric tool based on
relational bibliometric indicators that allows us to
discover conceptual and structural and dynamic
aspects of a scientific research through time,
delimiting a research field, and quantifying and
visualizing the detected subfields by means of co-
word analysis developed on the keywords of
publications.
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6. Science mapping: SciMAT
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6. Science mapping: SciMAT

⧫ SciMat: Free Software tool to develop bibliometrics
studies based on Science Mapping that incorporates
some bibliometric performance indicators (h-index):

Publications + Citations

M.J. Cobo, A.G. López-Herrera, E. Herrera-Viedma and F. Herrera, SciMAT: A new

Science Mapping Analysis Software Tool. Journal of the American Society for

Information Science and Technology, 63:8 (2012) 1609-1630

http://sci2s.ugr.es/scimat/
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⧫ Science mapping for Periodontics and Implant (2004-2013)
using WoS with 30000 documents

JOURNALS CITATIONS IF RANK

Periodontology 2000 2648 4,012 1

Clinical Implant Dentistry

Research
1875 3,821 3

Journal Clinical of Periodontology 9656 3,688 5

Clinical Oral Implant Research 8710 3,433 6

British Journal of Oral and

Maxillofacial Surgery
3404 2,717 10

European Journal of Oral

Implantology
258 2,571 13

Journal of Periodontology 11846 2,398 15

Journal of Periodontal research 3129 1,990 22

International Journal of Oral &

Maxillofacial Implant
7047 1,908 23

Journal of Cranio-Maxillofacial

Surgery
2310 1,610 29

International Journal of Oral &

Maxillofacial surgery
5326 1,521 32

Oral Surgery Oral Medicine Oral

Pathology Oral Radiology
11451 1,495 33

Implant dentistry 1297 1,404 36

Journal Oral Maxillofacial

Surgery
11552 1,333 40

Journal Oral Implantology 859 1,148 46

International Journal of

Periodontoloy and Restorative
2049 1,081 49

Oral Maxillofacial Surgery Clinical 336 0,727 67

Implantologie 48 0,169 81

6. Science mapping: SciMAT
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STRATEGID DIAGRAM OF PERIODONTICS AND IMPLANT

6. Science mapping: SciMAT



37

Example: Map of 
conceptual evolution in 
Social Work Area:
-1930-2012

-20.000 documents
-Three periods: 1930-1989; 
1990-2002; 2003-2012
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7. Strategies to improve the scientific activity

⧫ Read/publish the/in top journals

⧫ Read highly cited papers

⧫ Attend talks of scientific leaders

⧫ Read scientific leaders’ papers

⧫ Invite scientific leaders to our centers

⧫ Visit top research centers

⧫ Increase international collaboration

⧫ Identify emergent topics (Scimat)
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