
کارگاه آشنایی
با مفاهیم و کاربرد علم سنجی 

دکتر پيام کبيری
رئيس مرکز توسعه و هماهنگی اطلاعات و انتشارات علمی

معاونت تحقيقات و فنآوری
وزارت بهداشت، درمان و آموزش پزشکی



!کارگاه امروز  برنامه

اطلاع سنجی و علم سنجی، مفاهيم و کاربرد
معرفی خلاصه شاخص های علم سنجی
آشنايی با نمايه نامه های استنادی
 جستجو و تحليل استنادی درScopus  وISI Web of Science  
 معرفی شاخصH-Index
 ر مجلات ياثتضريبImpact Factor ، معرفی(JCR)
  آشنايی باAcademic Social Networks  



Scientometrics (bibliometrics)
 Scientometrics (bibliometrics) - The 

measurement of scientific output activity 
through statistics on academic 
publications

• The scope of bibliometrics includes:
“all quantitative aspects and models of 
science communication, storage, 
dissemination and retrieval of scientific 
information”.



سنجی علمتعريف 

 یآن دسته از روش هایرا که به تحليل علم بعنوان يک فرآيند   کم
.می نامند“ علم سنجی”اطلاعاتی تأکيد دارند 

”گير علم دانش اندازهبه تعبيری ساده تر عبارت است از “ علم سنجی.



Scientometrics

informetrics

bibliometrics
scientometrics

webometrics

cybermetrics



Informetrics
 broader than bibliometrics and scientometrics 
 Informetrics examines patterns that show up 

not only in publications but also in many 
aspects of life as long as the patterns deal with 
information. 

e.g. Willis Law deals with the relationships 
between the age of a group of the animal and 
plant species and the habitation of these 
species

 its concepts, formulas applicable to publication 
patterns.



Bibliometrics Data Used for..

 Scientific output evaluation
 Impact
 Citations

 History of science
 Publication strategies
 Science policy; resource allocation
 Collection management
 Sociology of science
 Information organization
 Information management   & utilization



Webometrics

Informetrics
Mathematics/Physics

Library and
Information Science

Sociology of science

History of science

Economics

Scientific information

Services for
Research in

Librarianship

Science policy
Research management

Scientometrics
applied

basic
Life sciences

Links of Scientometrics with Related 
Research Fields and Application Services



International

National

Institutional

Faculty

Researchers

• Grant Allocations
• Policy Decisions
• Benchmarking
• Promotion
• Collection management
• Funding allocations
• Research

Why do we evaluate scientific output

SPLIT IN 
NEEDS

SPLIT IN 
NEEDS



Citation Databases

Web of Science
Scopus
Google Scholar
 (http://scholar.google.com)



3 Types of Citation Data Indexes

Articles
 Citation Impact
Authors
 Number of Papers (Quantity)
 Number of Citations (Quality)
 Average number of Citations/Paper
 h-index & g-index (Quantity & Quality Both)
Journals
 Journal Impact Factor
 h-index



Scopus



Google Scholar
 Better coverage for all citations as it retrieve 

web !
 More coverage of references also gray 

literature !
 Coverage and scope?
 Inclusion criteria?
 Very limited search options
 No separate cited author search
 Back to 1990 NOT more !
 Free!



Web of Science
(Now Clarivate Analytics)



Science, 77

Social 
Sciences, 14

Arts & 
Humanities, 

9

WoS and Scopus: Subject 
Coverage (% of total records)

WoS SCOPUS

Google Scholar ?

Biological & 
Environmental 
Sciences, 13

Social 
Sciences, 2

Physical 
Sciences, 25

Health & Life 
Sciences, 60



ISI Web of Science

 If a journal is in Web of Science, it means 
it should have Impact Factor & vice versa.

 Don’t confuse Web of Sciences Journals 
with ISI Master list Journals !

 Web of Science indexed about 11,000 
Journals while ISI Master List 14,000 
Journals.



What is Journal Impact Factor?
 It is primarily invented to screen those 

high quality journals into be included in ISI 
Web of Science database.

 The average citation frequency for articles 
published in a journal, or how many times, 
on average, during the study year the 
articles that appeared in the 2 preceding 
years of that journal received citations in 
other (ISI) indexed journals only.



2015 2016 2017

Source paper – published in 2017

Cited reference – published in 2017

Cited reference – published in 2015 or 2016

Citation

Immediacy Index

Impact Factor
Cited ½ Life

All 
Previous 
Years



Impact Factor Formula & 
Calculations

Item 2015 2016 Total

Total Papers Published 130 170 300

Citations Achieved in 2017 360 240 600

 Suppose there is a journal, published 
some papers in 2015 & 2016:



Impact Factor Calculation

 Citations in the current JCR year to articles 
published in the previous two years divided 
by the number of articles published in the 
previous two years.

Citations in 2017 to articles published in 2015 + 2016
IF=

Total 2015 + 2016 Papers



The Journal Impact Factor

 The Journal Impact Factor is calculated for 
those journals only which are indexed & 
included in Web of Sciences Databases, 
NOT more, So 

ISI Indexing              Having IF

 Except ….



How to Find Impact Factors?

 The database which contain the Journal 
Impact Factors is Journal Citation Report 
abbreviated JCR. 

 Its amiable at:
https://jcr.incites.thomsonreuters.com

 Directly from Journal Citation Report 
Database through ISI Web of Science. 



۲۰۰۵ سال در شاخص اين .است علم سنجي شاخص هاي از جديدي شاخص 
Jorge توسط ميلادي Hirschاين .شد ابداع کاليفرنيا دانشگاه در 
 پژوهشي برون داد کمي ارزيابي و اثر کيفي ارزيابي هدف با واقع در شاخص
.است شده ابداع محققين

The h-index



مفهوم H-Indexارجاعات تعداد که نويسنده مقالات تعداد از است عبارت 
 ۵ محققيH-Index چنان چه مثلا .دارند آن از کمتر يا و h با برابر

 هرکدام که دارد شده منتشر مقاله ۵ محقق اين که است اين آن مفهوم باشد،
 است اين آن مفهوم ديگر عبارت به .دارندCitation يا استناد ۵ حداقل

.دارند استناد ۵ از کمتر محقق اين مقالات ساير که

  امروزه اين شاخص معادلImpact Factor   براي محققين محسوب
.مي شود

The h-index



H-index was born !

 We need an Index both to include quantity 
& also quality of an authors' paper
Productivity
 Impact

Not affected by “big hits”
Not affected by “noise”



The H-index: a definition

 ‘The H-index is the highest number of 
papers a scientist has that have at least 
that number of citations.’ Nature 
(2005)



H-index Concept through its Graph



How to calculate the h-index?

You can calculate the h-index through 
the following citation databases:

Web of Science
Scopus
Google Scholar
 (http://scholar.google.com)



h-index Calculation through 
Google Scholar

 To calculate h-index thriough Google 
Scholar, you shodul use the 3rd parties 
services. 

 Some softwares has been developed for 
this matter, like: Publish or Perish



Publish or Perish Software

 You can download from: 
http://www.harzing.com/

 It’s a free software which can be 
dwonloaded directlfy at: 
http://www.harzing.com/pop.htm



شاخص بزرگترين h ۱۹۷ با برابر زيستی علوم حوزه به مربوط دنيا در   
  پور شمسی دکتر آقای جناب ايران محققان h شاخص بزرگترين و

*.می باشد ۴۷ برابر h عدد با کرمانشاه رازی دانشگاه شيمی استاد

۱۳۹۰مربوط است به سال  *

The highest h-index in
the World & Iran



An Example
Entity Subject Area Citation/Paper

Researcher A Clinical Medicine 3
Researcher B Mathematics 1

Which one’s Performance is Better?



A New Metrics is Required !

 We need a new Metrics to fairly compare
the papers within their similar publication 
group in the universe.

 By similar publications, we mean:
Same Publication Year
Same Publication Discipline
Same Publication Type



New Metrics: 
Field-Weighted Citation Impact 

 Field-Weighted Citation Impact is a Ratio
that takes into account the differences in 
research behavior across disciplines.

 Field-Weighted Citation Impact is the ratio
of the total citations actually received by 
the denominator’s output, and the total 
citations that would be expected based on 
the average of the subject field, year & 
document type.



New Metrics: 
Field-Weighted Citation Impact 

 Field-Weighted Citation Impact is the Ratio
of the total citations actually received by 
the denominator’s output, and the total 
citations that would be expected based on 
the average of the subject field. 

 Field-Weighted Citation Impact takes into 
account the differences in research 
behavior across disciplines.



New Metrics: 
Field-Weighted Citation Impact 

 Field-Weighted Citation Impact in SciVal 
indicates how the number of citations 
received by an entity’s publications 
compares with the average number of 
citations received by all other similar 
publications in the data universe: how do 
the citations received by this entity’s 
publications compare with the world 
average?



What we mean by
Similar Publications?

 By similar publications, we mean:
Same Publication Year
Same Publication Discipline
Same Publication Type

 So it would be adjusted for Papers 
Disciplines, Age, & Type.



Field-Weighted Citation Impact 

 FWCI=1 means that the output performs 
just as expected for the global average

 FWCI>1 means that the output is more 
cited than expected according to the 
global average; for example, 1.48 means 
48% more cited than expected

 FWCI<1 means that the output is cited 
less than expected according to the global
average.



Field-Weighted Citation Impact 

The World 
Average 
Citation 
Impact



the Example Again
Entity Subject Area Citation/Paper

Researcher A Clinical Medicine 3
Researcher B Mathematics 1

Entity Subject Area Field-Weighted 
Citation Impact 

Researcher A Clinical Medicine 1.5
Researcher B Mathematics 3

Which one Performance is Better?



سامانه هاي پروفایل پژوهشگران
Authors Profiles System



Authors Profiles Services

 Through these services, you can set your 
own academic CV’s & profiles & make 
them visible in the web for all.

1) Scopus Authors ID
2) ResearcherID
3) ORCID (Open Researcher & Contributor ID)
4) Google Citation Service



ResearcherID 
http://www.researcherid.com



What is a Social Network?

 A social network is a social structure made 
up of individuals which are connected by 
one or more specific types of 
interdependency, such as friendship, 
common interest, relationships of beliefs, 
knowledge or prestige.



Social Network Analysis



Examples of Scientific Social 
Networks

 http://www.researchgate.net/
 http://www.mendeley.com/
 http://www.linkedin.com
 http://www.academia.edu/



Researchgate
www.researchgate.net



Academia
www.academia.edu



! بزنید  Email اگر میل داشتید
kabiri@research.ac.ir


