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LESSON 2

Information search and 

management

2.1 Introduction.

2.2 Aims of information search.

2.3 Where to find information.

2.3.1 Sources of information.

2.3.2 Criteria to determine the quality of the 

information. 

2.4 Tools to search and manage information.

2.4.1  Databases.

2.4.2  Bibliographic managers.

Figure 1
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 Identify the main features and relevance of each information source.

 Classify the information based on quality hints.

 Employ several ICTs (information and communication technologies) to get

information.

 Manage big amounts of information, collecting specific information about a

topic and/or problem.

LEARNING OUTCOMES

At the end of this lesson we expect the student to: 

2.1 INTRODUCTION

This lesson presents the objetives and methodologies to search technical and

scientific information. This represents the first task to follow to get knowledge in a

specific topic. Nowadays, the availability of information is limitless so we need to

know how to manage the amount of information and to have criteria to determine its

quality, thus getting relevant information.
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 Documentation: record, evaluation and classification of any type of

document to make them available to those interested in their content

[1].

 Bibliographic resource: any entity that provides useful information or

knowledge to develop science [2].

REQUIREMENTS FOR SEARCHING INFORMATION

Strategies to search documents

Information and Communication
Technologies (ICTs)

Criteria to select among big
amounts of data

Massive accumulation ≠ relevant
information

Figure 2

DEFINITIONS
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 The first step to gain knowledge about a specific topic is a bibliographic

review.

 What should I search for?

 Previous relevant research studies.

 The employed theoretic models.

 Techniques and tools to gather data.

 Achieved technical findings/developments.

 A bibliographic review allows to:

 Develop conceptual knowledge.

 Update yourself on recent technical and conceptual advances.
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 Requirements for searching information:

 To be systematic, rigorous and disciplined.

 To have logical skills, curiosity, ability to summarize, associate ideas 

and drafting.

 To have English knowledge (the main language employed in science).

 To have criteria to determine the quality of information.

 To have the capacity synthesize, by moving from the current state of 

the art to development perspectives: set the starting point and the

course of research.



Object of 
study

Bibliographic
review

• What has been published
• Which methodologies have been

employed
• Which tecniques/equipment
• Conclusions

Summarize
the

information

• Collect the most
relevant data

• Link and integrate
the data

• Establish the course
of research
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 The following scheme shows the steps to perform a high quality

bibliographic search:

• Establish the problem
• Establish the objectives
• Justify the research and its feasability



 The information sources are the studies and products of scientific

communication, which can be found in different formats, periodicity and

systematicity.

 We can distinguish between:

 PRIMARY SOURCES: authors provide information on their own

research activities. They provide direct and original information

related to a specific field of knowledge.

 SECONDARY SOURCES: experts of a specific topic collect and analyze

relevant information from a field of knowledge within a particular

timeframe. This helps to have an overview of the state of the art in a

specific field and to detect the most relevant authors and findings.

2.3 WHERE TO FIND INFORMATION
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2.3.1   Sources of information
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SOURCES OF INFORMATION

 Books: they provide extensive information

about well-established concepts within a

field of knowledge.

 They require long writing, editing and

publishing time (usually more than three

years).

 They are useful as educational material

because the speed of publication is of

vital importance for professional

readers.

 PhD theses: they are research works that have been presented or

defended in front of a qualified court to get the doctoral degree.

Figure 3
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 Scientific journal: new scientific

findings and technical advances are

published:

 They are usually electronically

published. To get access, the

university, company or research

centre has to be subscribed.

 “Open-Access” journals: all the

publications are freely available for

any user. They are funded by the

contribution of authors that publish

their work.

 English is the preferred language for

most fields.

Figure 4
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 Congresses: a book of abstracts including the summary of the research

works presented in a specific scientific congress.

 These works are reviewed by experts in the field before their

acceptance.

 They contain preliminary results about a research work. Therefore,

the quality of information is not as high as for scientific papers.

 Patents: they provide the owner of the patent to

employ, sell or import an invention during a

specific period of time.

 Relevant information regarding technical

advances can be obtained from the

“description” and “claims” section.

 They are usually written in a non-friendly style,

which makes the understanding difficult. Figure 5
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 Web pages and scientific blogs: they present information about several

research/technical topics:

 They are rapidly published, providing an updated source of 

information.

 Do not have a peer-review process. 
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2.3.2 Criteria to determine the quality of information

 Nowadays we have unlimited sources of information which makes the

search process complex. One of the main criteria to identify a high-

quality bibliographic resource is to have an understanding of the review

process that it has undergone.

PEER REVIEW PROCESS

 A scientific document is evaluated and

accepted (or rejected) by two or more

expert reviewers. Most commonly,

reviewers do not have any contractual link

with the scientific journal. This process is

common in scientific journals (including

“open access”) and books.
Figure 6



 Aims of the peer review process:

 To detect redundant research (i.e., non original or non relevant).

 To detect poorly planified or badly implemented studies.

 To assure the correct interpretation and communication of the

obtained results.

 To provide a feedback to the editor about the quality of the work,

thus facilitating the final decision.

 In any case, the peer review process is not perfect, so the reader should

have the ability to judge the quality of the information:

 Evaluate the claims and the evidences to support them.

 Which is the methodology employed? How did they get the data? Do

these data support the claims? Which are the limitations of the

study?

14



 The relationship between the speed of publication and quality of

information is displayed in figure 7. The studies subjected to peer review

processes are more reliable in terms of quality. For a profesional reader,

having updated (speed of publication), high-quality (quality) and strictly

reviewed information is of vital importance. BÚSQUEDA
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Figure 7
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 The number of scientific journals increases annually.

 In each field of knowledge, journals are classified based on their impact

factor, which provides information about the number of citations per

article for a specific period of time.

 Journal Citations Report, published by Thomson Reuters, provides the

impact factor for over 2250 scientific journals.

QUALITY CRITERIA IN SCIENTIFIC JOURNALS

The first four journals in Chemical Engineering field (Journal Citation Reports®, 2017).

A video showing the process to find the impact factor is available in the online platform.

𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 =

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗
𝑖𝑖𝑖𝑖 2017 𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑖𝑖𝑖𝑖 2015− 2016
𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑖𝑖𝑖𝑖 𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗 𝑖𝑖𝑖𝑖 2015− 2016

Ranking Journal Impact factor

1 Energy & Environmental Science 30.067

2 Progress in Energy and Combustion Science 25.242

3 Applied Catalysis B.-Environmental 11.698

4 Applied Energy 7.900



2.3 DÓNDE REALIZAR LA BÚSQUEDA

17

CRITERIA TO FIND EXPERTS IN A FIELD

 Whenever you search for information within a specific topic, you will

realize that some authors appear repeatedly and that they have high

amount of citations.

 In the scientific papers, detailed contact information about the

corresponding author is provided. This is useful to ask questions about

the paper or to find potential collaborations.

 ORCID Number (Open Researcher and Contributor ID)

 It is an alphanumeric code to precisely identify authors.

 It automatically updates the scientific contributions of authors.

 It solves problems related to:

• Authors having the same name.

• Cultural differences that affect the order of the name/surname.

• Presence of special characters.

https://orcid.org/

https://orcid.org/
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 This index, which was developed by

Hirsch J.E. from the University of

California in San Diego in 2005 [3], is

an author-level metric that attempts

to measure both the productivity and

citation impact of publications of a

scientist or scholar.

 Definition: number of h scientific

articles published by an author that

have at least h number of citations.

 Scopus provides a browser to find the

h index of several scientists/scholars.

https://www.scopus.com/search/form.uri?display=authorLookup

Figure 8

h index

https://www.scopus.com/search/form.uri?display=authorLookup
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2.4.1   Databases

TESEO

 It is a browser of PhD theses from the Spanish Ministry of Education.

 The access is free.

Figure 9

https://www.educacion.gob.es/teseo/irGestionarConsulta.do

https://www.educacion.gob.es/teseo/irGestionarConsulta.do
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WEB OF SCIENCE (WOS)

 It is a powerful resource that belongs to Thomson Reuters.

 It has online access and it is compulsory to belong to a research

organization (university or research center) or to connect via VPN

connection.

 The search can be done by title, keywords, authors, ORCID number, topic,

DOI, year of publication, etc.

https://www.fecyt.es/es/recurso/web-science

A video showing the search in Scopus is available in the online platform.
Figure 10

https://www.fecyt.es/es/recurso/web-science
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SCOPUS

 SCOPUS is a bibliographic database containing summaries of scientific

articles in the field of science, technology, medicine and social sciences.

 It belongs to Elsevier and, as for WOS, only researchers/students

belonging to universities and/or research institutions have full access.

 It allows either basic or advanced searches, by title, author, abstract,

keywords, DOI, etc.

https://www.scopus.com/search/form.uri?display=basic

Figura 11

https://www.scopus.com/search/form.uri?display=basic
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GOOGLE SCHOLAR

 Google Scholar is a browser that allows the search of academic

documents such as articles, theses, books, patents, abstract of

congresses, etc.

 Access is free.

 The main difference with respect to Google is that Google Scholar is a

specialized browser that classifies the results based on their relevance.

 It displays the number of citations the articles have received and who has

cited them.

 Negative aspect of Google Scholar:

 The search systems is too simple (i.e., the results cannot be filtered by
type of document, topic, field, etc.)

 The quality of the content is heterogeneous, from high-quality
research to teaching guides or final degree projects  it requires
careful examination of the search process.

https://scholar.google.es/

A video showing the search process in Google Scholar is available in the online platform.

https://scholar.google.es/
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BROWSERS OF PATENTS

 PATENTSCOPE allows free access to documents from national and

regional patent offices. More than 74 million patents are available

within this platform. https://patentscope.wipo.int/search/es/search.jsf

 ESPACENET allows free access to information about inventions and

technical developments from the 19th century. More than 100 million of

documents are available within this platform.

https://worldwide.espacenet.com/

 GOOGLE PATENTS includes more than 87 million patents from 17 patent

offices from all over the world. https://patents.google.com/

 INVENES is the database from the Spanish Office of Patents and

Trademarks and contains more than 2 million of references.

http://invenes.oepm.es/InvenesWeb/faces/busquedaInternet.jsp;jsessionid=3-

qI3PrkyRs0cy8IjM02Xwxm.srvvarsovia1

https://patentscope.wipo.int/search/es/search.jsf
https://worldwide.espacenet.com/
https://patents.google.com/
http://invenes.oepm.es/InvenesWeb/faces/busquedaInternet.jsp;jsessionid=3-qI3PrkyRs0cy8IjM02Xwxm.srvvarsovia1
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2.4.2   Bibliographic managers

 Databases containing bibliographic references can be made and managed

through bibliographic managers. Besides, these bibliographic managers

facilitate the development of bibliography and the automatic insertion of

citations within a document in several formats.

 There is a wide range of bibliographic managers. Herein, two examples,

particularly useful for authors, are presented: Refworks and Mendeley.

REFWORKS

 Allows to:

 Create and manage databases of personal references.

 Import references from several electronic sources (databases, web

pages, RSS, etc.)

 Insert automatically citations and make bibliographies in Word or

any other text processor (those that allow .rtf documents).
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 Bibliographic references and documents are stored in the Refworks

server and are available from any computer with internet access.

Look at the link to the Refworks 2.0 Manual from the UPV/EHU within the recommended readings.

 It can be used either from MAC or PC:

Figure 12
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MENDELEY

 Mendeley is a bibliographic manager that combines a web version with a 

desktop version.

Figure 13
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 It allows to:

 Create your own digital library: it captures, organizes, completes and

shares all your references automatically simply by inserting the DOI,

PMID or ArXiv ID and finding the references to add the missing

information.

 Group documents of different resources.

 Create files of shared references with colleagues that work in the

same project.

 Know the trend of the investigation (it suggests bibliography based

on your previous searches).

 Insert bibliographic citations and make bibliographies automatically

in Word.

 There are plenty of user guides created by the libraries of Spanish

universities.

Look at the link to the Mendelye Manual from the Leon University at the recommended readings.
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