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Introduction 

Web searching basics 

Specialist scientific web search engines & tools 

• Google Scholar (Google) 

• Scirus (Elsevier) 

• Scientific WebPlus (Thomson Reuters) 

• Microsoft Academic Search (Microsoft) 

Discussion 
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Evaluate 
results 

Identify 
keywords 

and 
phrases  

Modify and 
refine 
search 

Try more 
than one 

search tool 

Basic web search process 
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Academic search engine optimization  
“Academic search engine optimization is the creation, publication, and modification of scholarly 

literature in a way that makes it easier for academic search engines to both crawl it and index it.” 
(Beel 2010, doi: 10.3138/jsp.41.2.176) 

 

Key issues 
Preparation 

• Select relevant keywords, consider synonyms 

Writing your article 

• Relevant keywords and synonyms should appear in the title, abstract, text body 

• Use consistent publishing and affiliation names 

• Use common scientific layout and structure for the article 

• Know the relevance of reference/citation counts 

Preparing for publication 

• Use vector graphics 

• Include complete PDF metadata 

Publishing 

• Select online journals 

• Consider publishers that work with Google 

Follow-up 

• Publish the article on your homepage, update as needed (e.g., working paper) 

• Create meaningful parent web pages for your PDF files 
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Search strategy development – best practices  
 

Be as specific as you can with keywords but keep your searches simple 

• Consider synonyms, use professional/scientific terms 

• Put main keyword first 
 

Learn one or two search engines well 
 

Use the advanced search pages and become familiar with advanced search commands 

• Multiple words (aka Boolean searching): e.g. [water (quality OR management)] 

• Keep words together and use phrase searching, e.g. [“water quality”] 

• Search for title words, e.g. [allintitle:water quality] 

• Exclude/include words, e.g. [mercury –ford –freddy –outboards –planets]  

• Search only a specific domain, e.g. [water quality site:.gov] 

• Specific document types, e.g. [water quality ext:pdf] 

• Date ranges, e.g. [“water quality” 2009…2012] 

• Combine, e.g. [water (quality OR management) 2009…2012 site:.gov ext:pdf] 

• Learn how to use them in the normal search interface 
 

Set your preferences 

http://scholar.google.com/scholar?as_q=water+(quality+OR+management)&num=10&btnG=Search+Scholar&as_epq=&as_oq=&as_eq=&as_occt=any&as_sauthors=&as_publication=&as_ylo=&as_yhi=&as_sdt=1.&as_sdtp=on&as_sdtf=&as_sdts=36&hl=en
http://scholar.google.com/scholar?as_q=&num=10&btnG=Search+Scholar&as_epq=water+quality&as_oq=&as_eq=&as_occt=any&as_sauthors=&as_publication=&as_ylo=&as_yhi=&as_sdt=1.&as_sdtp=on&as_sdtf=&as_sdts=36&hl=en
http://scholar.google.com/scholar?as_q=&num=10&btnG=Search+Scholar&as_epq=water+quality&as_oq=&as_eq=&as_occt=any&as_sauthors=&as_publication=&as_ylo=&as_yhi=&as_sdt=1.&as_sdtp=on&as_sdtf=&as_sdts=36&hl=en
http://scholar.google.com/scholar?hl=en&q=allintitle:water+quality&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=allintitle:water+quality&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=allintitle:water+quality&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=mercury+%E2%80%93ford+%E2%80%93freddy+%E2%80%93outboards+%E2%80%93planets&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+quality+site:.gov&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+quality+site:.gov&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+quality+ext:pdf&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+quality+ext:pdf&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=%E2%80%9Cwater+quality%E2%80%9D+2009%E2%80%A62012&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+(quality+OR+management)+2009%E2%80%A62012+site:.gov+ext:pdf&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+(quality+OR+management)+2009%E2%80%A62012+site:.gov+ext:pdf&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+(quality+OR+management)+2009%E2%80%A62012+site:.gov+ext:pdf&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+(quality+OR+management)+2009%E2%80%A62012+site:.gov+ext:pdf&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
http://scholar.google.com/scholar?hl=en&q=water+(quality+OR+management)+2009%E2%80%A62012+site:.gov+ext:pdf&btnG=Search&as_sdt=0,36&as_ylo=&as_vis=0
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Google Scholar approach 

(Mayr and Walter 2007, doi: 10.1108/14684520710841784) 
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Ranking Algorithms 

• Keyword-based searching 

most common for all major 

search engines 

• Academic search engines use 

different ranking algorithms 

• Common ranking factors: 

• Publication date 

• Citation count 

• Author name 

• Journal  name, reputation 

• Relevance of document  

• Ranking factors may be 

combined without 

mechanism to influence on 

the factor’s weighting 

 

 

 

 

Example of document fields 
• Document text 

• Title 

• Abstract 

• (Sub)headings 

• Author keywords 

• Body text 

• Tables and figures 

• Document metadata 
• Author names 

• Publication name 

• Social tags 

• Social annotations 

• Metadata of electronic files 
• Title 

• Author 

• Description 

• Keywords 

• Filename 

• URI 



Google Scholar 

Google Scholar Features 

• Simplistic approach to searching for 

scientific, medical, and legal information 

• Far more comprehensive than any other 

scholarly database 
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• Broad coverage of scholarly literature, includes literature citations, peer-

reviewed journal articles, theses, books, abstracts, other literature, articles 

from academic publishers, professional organizations, preprint repositories, 

universities, and other scholarly organizations  

• In almost every study Google Scholar was shown to have consistently 

higher retrieval than Web of Science, Scopus 

• Uses only keywords for searching 

• Provides mechanism for citation searching and tracking, often outperforms 

Web of Science, Scopus in citation metrics 

• Retrieval control by keywords, citation information, and links 



Google Scholar 

Google Scholar ranking algorithm  
“Google Scholar aims to rank documents the way researchers do, weighing the full text of 

each document, where it was published, who it was written by, as well as how often and how 

recently it has been cited in other scholarly literature.”  
(Google 2011, http://scholar.google.com/intl/en/scholar/about.html) 
 

Relevance 
• Algorithms focus strongly on document titles, consider length 

• Total search term count in document has little or no impact 

• Doesn’t consider text in figures and tables inserted as raster/bitmap graphics 

• Doesn’t consider synonyms, PDF metadata 

Citation count 
• On average, items in top positions have significantly more citations 

• Doesn’t discriminate against self-citations 

Author name and name of publication 
• If included in search term, items in which they appear will be ranked higher 

• Influence of publication and author reputation is unclear 

Publication date 
• Not considered but search can be restricted/refined by date 

Sources indexed 
• Only “trusted sources” are included, different versions of an article are grouped together 

 

(Beel 2010, doi: 10.3138/jsp.41.2.176) 
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Google Scholar 

Google Scholar limitations 
 

Coverage 

• Data sources are unclear  

• Uneven across different fields of study  

• The Social Sciences, Arts and Humanities, and Engineering seem to benefit from 

better coverage of books, proceedings and a wider range of journals 

• For some disciplines in the Natural and Health Sciences (e.g., chemistry, physics) 

journal coverage seems to be patchy 

• Bias towards the English language 

• Doesn’t perform as well for older publications (pre-1990) as these publications and 

the publications that cite them have not been fully digitized 

Citations in general are subject to many forms of errors: can be complete, completely 

missing, or anywhere in between 

• Publications, particular books, book chapters and conference proceedings are treated 

inconsistently 

• Journal names and authors are sometimes incorrectly assigned to the articles 

• Diacritics (e.g. Olivas-Luján), apostrophes (e.g., O'Rourke), and ligatures (e.g., fi, ff, fl) 

aren’t recognized by Google Scholar  

Ranking algorithm may strengthen the Matthew effect 

Vulnerability to spam 
10 
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Advanced Scholar Search 



Google Scholar 
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Google Scholar Citations 
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• Free software tool 

developed for retrieval and 

analysis of academic 

citations 

• Designed to make Google 

Scholar a more useful 

alternative to Web of 

Science, Scopus 

• Results are available on-

screen, can be copied to 

Windows clipboard or 

saved to a text file 

• Features 

• Author impact 

• Journal impact 

• General citations 

• Multi-query center 

• Web browser 
(Harzing, A.W. 2007, http://www.harzing.com/pop.htm)  
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What is Scirus? 

“Scirus is the most comprehensive scientific research tool on the web. With 

over 440 million scientific items indexed at last count, it allows researchers 

to search for not only journal content but also scientists' homepages, 

courseware, pre-print server material, patents and institutional repository 

and website information.” (Elsevier 2012, http://www.scirus.com/srsapp/)  
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Scirus Features 
• Focuses only on websites containing scientific content and indexes those sites in-depth 

• Searches the web for free sources of scholarly information 

• University pages (.edu, .ac.uk and educational sites within other countries) 

• Scientific organizations (.org) and conference pages 

• Company pages with scientific R&D information or information relevant to 

researchers (.com) 

• Government pages dealing with science, including health and sciences like law 

(.gov) 

• Scientist and author homepages 

• Searches the world’s largest database of scientific, technical and medical journals 

(Elsevier) 

• Locates pre-print, peer-reviewed articles and patents 

• Provides an intuitive interface and advanced search features that makes it easy to use 

• Provides unique science-specific Web search functionalities, such as searching on 

author, within specific sources or subject areas 

• Disclosure of indexed information sources 

• Integrates with Scopus 
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Scirus ranking algorithm 
Ranking is based on two basic 

values: term and links 

 

Location and frequency of 

occurrence of search terms 

within the document and 

globally within the index 

• Documents title 

• Body text (top, bottom) 

• Frequency, proximity 

• Link 

 

Link analysis 

Number of links to a page 

Static score for database loads 

 

General terms dictionary with 

“select” scientific terms to flag 

scientific content 

 

 
 

Scirus Approach 

 

(Scirus White Paper 2004, http://www.scirus.com/press/pdf/WhitePaper_Scirus.pdf) 
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Scirus Advanced Search 

 
• Search by journal title, article title, 

author name, affiliation, or keyword 

• Specify date range 

• Search by information type – such as 

scientific conferences, abstracts and 

patents 

• Search by file formats 

• Search within specific information 

sources such as journals on BioMed 

Central or a web source such as 

NASA 

• 20 searchable subject areas spanning 

health, life, physical and social 

sciences 
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Integration with Scopus 
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Integration with Scopus 
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(Thomson Reuters 2012, http://scientific.thomsonwebplus.com/BasicSearch.aspx) 
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Microsoft Academic Search 
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