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Introduction to methodology of searching scientific documents
(Bibliographic Research)
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Objectives: By the end of this lesson, students will understand step-by-step HOW and
WHERE to search, evaluate and effectively use scientific documents in their academic
work.
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INRODUCTION: Why Searching for Scientific Documents is Important

University students are often required to conduct research for assignments, reports, and
projects. Understanding HOW and WHERE to find credible, relevant, and up-to-date
scientific documents is a critical academic skill.

This lesson will introduce you to the systematic methodology used in Bibliographic
Research, helping you improve your search efficiency and research quality.

Bibliographic research focuses more on identifying and compiling sources of information
rather than analysing their content (Literature Research). It involves creating a list
(bibliography) of scientific works related to a specific topic, author, or area of study.
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1- Types of Bibliography
Bibliographic sources can have several forms, the most known are:

- Lessons teachers: The lessons provided by the teachers are usually organized
systematically.

- Articles (scientific papers, scholarly articles): they are scientific writings
that are published in scientific journals.

- Books: (sometimes called monographs) they are scientific publications. They
present a synthesis of knowledge in a given topic, field or discipline

- Conference proceedings (abstracts and reports): they present
interventions as well as discussions in a conference between scientists whether it is
a congress, seminar or others. A conference article is similar to a scholarly article
insofar as it is academic.

- Theses: they are scientific reports that are prepared in the end of academic cycles
(graduation and post-graduation)

- Grey literature: The term grey literature refers to research that is either
unpublished or has been published in non-commercial form. Examples of grey
literature include: Researchers notes or communications, research reports,
government reports, etc
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2- Bibliography research sources

Bibliography research is a systematic approach, which consists of identifying, retrieving
and processing various elements (figures, bibliography, texts, etc.) on a given subject.
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2-1 Academic Libraries

Classic resources of documents found in universities, institutions, colleges and research
centers; they contain books, Manuals, journals and reviews in their original format (paper
format). However, these documents are not accessible all the time; their accessibility
depends on the availability of the document and the opening hours of the library.

Bibliographic documents of libraries are generally listed in Catalogs that can be consulted
in library and sometimes on the website of the institution, in order to facilitate the search.
Catalogs allow identifying the document, its biographic parameters, writing its reference
correctly and locating it.
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2.2. Internet resources

Internet resources of bibliography are multiple and of various types. We can distinguish
the following types:
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2-2-1 data bank and data base

Data Bank and Database are related concepts in data storage and management, but they
have distinct meanings and purposes

A database is a structured, organized collection of data that is stored electronically
Databases are used for storing data that is related to a particular subject or task

A data bank refers to a large repository or collection of databases that are organized to
store, manage, and provide access to vast amounts of data, sometimes unrelated.

Bibliographic Databases and data banks offer:

- Abstracts: they offers abstracts of journal articles plus the citation information (e.g. author
names and affiliations, the journal title, volume, and page numbers).

- Full-text articles: they can also offer free access to some complete articles.

- Books and text-rich documents: they can occasionally offer online publication of
textbooks, as well as new, information-rich documents.
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Data Banks Examples:
» GenBank:

Purpose: GenBank® (https://www.ncbi.nlm.nih.gov/genbank/)

GenBank in 2023 celebrated over 40 years of providing freely accessible nucleotide
sequence data to the public as one of the earliest community scientific projects on the
internet.

Use for Students: Students in genetics, molecular biology, or bioinformatics can access

vast amounts of genomic data for comparative studies, mutation analysis, and evolutionary

studies.
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Figure 03: GenBank® online data bank (https://www.ncbi.nlm.nih.gov/genbank/)
» PDB (Protein Data Bank):

The Protein Data Bank is a global repository for 3D structural data of large biological
molecules like proteins and nucleic acids.

Use for Students: Biochemistry and structural biology students can access molecular
structures to understand protein folding, enzyme mechanisms, and drug design.
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RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in October Molecule of the Month
science and education by providing access and tools for exploration,

visualization, and analysis of

[ Deposit Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

0 Search m Computed Structure Models (CSM) from AlphaFold DB and
ModelArchive
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a structural view of biology.
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Figure 04: PDB (Protein Data Bank) online data bank
» World Data Bank on Protected Areas (WDPA):

A global repository for information on protected areas, including national parks and
wildlife reserves

Use for Students: Students of ecology, conservation, or environmental science can analyze
the geographic distribution of protected areas and their role in biodiversity preservation.
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The World Database on Protected Areas

The World Database on Protected Areas (WDPA) is
the most comprehensive global database on
terrestrial and marine protected areas. Version:
QOctober 2024.

DATE PUBLISHED: February 2024

The World Database of Protected Areas (WDPA) is the most comprehensive

global database of marine and terrestrial protected areas, updated on a _
monthly basis, and is one of the key global biodiversity data sets being
widely used by scientists, businesses, governments, International

secretariats and others to inform planning, policy decisions and
management

METADATA

Figure 05: World Data Bank on Protected Areas (WDPA) online data bank
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» Human Metabolome Database (HMDB):

Purpose: The HMDB is a comprehensive resource for human metabolite data, including
chemical, clinical, and biochemical information.

Use for Students: Students in biochemistry and medical sciences can explore
metabolomics data to study metabolic pathways, biomarkers, and the relationship between
metabolites and diseases.
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The Human Metabolome Database
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Figure 06: Human Metabolome Database (HMDB) online data bank

Databases Examples:
» PubMed:

Purpose: PubMed is a database of life sciences and biomedical literature from the National
Institutes of Health USA (NIH). It includes millions of articles from scientific journals.

Use for Students: Medical, biological, and health sciences students.
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BE An official website of the United States government Here's how

National Library of Medicine
National Center for Biotechnology Information

PublfQed®

Advanced

PubMed® comprises more than 37 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.

® 5. v D

Learn Find Download Explore

Figure 07: PubMed online data base
» PlantFAdb (Plant Fatty Acid Database):

Purpose: A specialized database containing information on fatty acids and lipids in plant
species.

Use for Students: Botany and agricultural students can explore data on lipid composition
in plants, useful for studying plant biochemistry and agriculture bioengineering.
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Figure 08: PlantFAdb (Plant Fatty Acid Database) online data base.
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» NCBI (National Center for Biotechnology Information) Gene Database:

Purpose: This database contains curated information on genes, their sequences, functions,
and literature references.

Use for Students: Genetics and molecular biology students can search for gene sequences
and associated literature for various species to study gene expression and function.
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National Library of Medicine

National Center for Biotechnology Information
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NCBI Home Welcome to NCBI Popular Resources
Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to PubMed
All Resources biomedical and genomic information Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | NCBI News & Blog PubMMed Central
Data & Software BLAST
DNA& RNA Submit Download Learn Nucleotide
Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a enome
Genes & Expression nto NCBI databases computer class or watch a tutorial SNP
Genetics & Medicine Gene
Genomes & Maps Protein
PubChem
Homology ubChe
Literature
Proteins NCBI News & Blog
| Sequencenalysis Develop Analyze Research PubMed Central (PMC) Transitions to
T Updated Website
. Use NCBI APls and code Identify an NCBI tool for your Explore NCBI research and
Training & Tutorials lbraries to build applications data analysis task collaborative projects The next step in the mod
Variation PMC As nrevinsh
CDART: Find Proteins with Similar
Domain Architecture
Are y
Famil
Chanaes to SRA Data Access on

Figure 09: NCBI (National Center for Biotechnology Information) online data base

> FishBase:

Purpose: FishBase is a biological database about fish species, containing detailed
information on taxonomy, distribution, and ecology.

Use for Students: Students studying marine biology, aquaculture, or environmental
science can use FishBase to investigate fish species, their habitats, and ecological roles.
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Figure 10: FishBase online data base

2-2-2 Journals websites and Journals packages
» Journals websites

Currently, most scientific journals (reviews) have their own websites, on which researcher
can find all the published volumes and issues of the journal
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Chercher 247 153 articles dans 878 revues
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Recherche Avancée

journal algérien de médecine

EISSN: 2710-866X Année de création: 1931

Périodicité: Timestrielle Pays: Algérie Non Classée
Taux d'acceptation: 91% Institution: Université de Constantine 3

Temps moyen de réponse: 270 Jours Facteur d'impact ASJP: 0.0060 N c

Temps moyen de publication aprés acceptation: 55 Jours

Domaines Couverts

Rechercher dans cette Revue: journal algérien de medecine' Q

Comité éditorial

Descr\ption Domaines Couvers
INStrUctions aux Auteurs

Le JAM est une revue académique, elle est le support des travaux de de tout ¢ slintéressant aux emes de la )
Guide pour les Auteurs

Indexée par

santé - Médecine, pharmacie, médecine dentaire, médecine vétérinaire, biologie, chimie, physique, éconcmie Créée en 1991
dont ISSN - 1111-1046, le JAM est publié timestriellement

Figure 11: The JAM online journal
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Journal de la faculté de médecine d Oran urren Ar € ocuncements out - Search

WELCOME TO

OURNAL e are

S de la Faculté de Médecine d'Oran
B e e Sponsored

The aim of Journal de la faculté de médecine d'Oran is to make health science production visible and
accessible nationally and internationally. It is intended for all health actors in a multidisciplinary
perspective (medicine, pharmacy, dentistry, basic, human and social sciences). The vocation of the

»s://dol.org/10.51782 /51

journal is to support research in the health sciences,to promote the sharing knov/ledge betvieen
researchers and actors in the field. Publications in French or English must be in accordance vrith

“Instructions to authors"(https: //jfmo-d

made exclusively online at the follow

https: / /vr ip.cerist.dz/en/Pre \e/589 Metadata
Lien d'indexation a I'african Online Journals : https://www.ajol.info/index.php/jfmo Search

It should be noted that the Journal de la Faculté de Médecine d’Oran (J.F.M.O) has not come out of thin

Figure 12: The JFMO online journal
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nature View all journals Q search Log.in

Explore content v About the journal v Publish with us v Subscribe Sign up for alerts ) RSS feed

AlphaFoldrevea
and egg hook up in intimate
detail

Three sperm proteins work together as matchmakers to enable
fertilisation in vertebrates

Figure 13: nature online journal
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How humans evolved a starch-
digesting superpower long before
farming

“Nobody told me it was impossible, but nobody ... reassured me it was doable either,” this Ph.D. student
writes

Figure 14: Science online journal
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Figure 15: The Springer Link online journal

WILEY »Online Library Login / Register

Accelerating research discovery to shape a better future

Today's research, tomorrow's
innovation

Search publications, articles, keywords, etc

Advanced Search

1,900+ Journals 260+ Reference Works - ' 27,000+ Online Bool
Resources

Researchers Librarians Societies Authors

Register online Manage your account Publish with Wiley Submit a paper

Access options View products and solutions Learn about trends Track your article

Find training and resources Find training and support Societies Resources Hub Learn about Open Access

Figure 16: The Wiley online journal
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Figure 17: SCIENCE ET VIE online journal
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Figure 18: La Recherche online journal
» Journals packages

Journals packages are a collection of electronic journals posted online, whether they
already exist in printed form or not. They can be of the same editor or not, private or public,
with free or paid access.
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Search for peer-reviewed journal articles and book chapters (including open access content)

Find articles with these terms In this journal or book title Author(s)

‘ ‘ | | ‘ ‘ Advanced search

Physical Sciences and Engineering  Life Sciences  Health Sciences  Social Sciences and Humanities
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Chemistry

K Nicotinamide mononucleotide (NMN) as Journal of Materials Science &
Computer Science an anti-aging health product - Promises Technology
Earth and Planetary Sciences and safety concerns Volume 208

Journal of Advanced Research, Velume 37

Energy Journal of Materials Science &
Engineering Evidence suggesting that earth had a Technology
Materials Science ring in the Ordovician Volume 208

Earth and Planetary Science Letters, Volume

646
Physics and Astronomy Vaolume 9, Issue 4

On the same origin of quantum physics

Mathematics Journal of Bioresources and Bioproducts

Browse all titles in Physical Sciences and

Engineering and general relativity from Riemannian

geometry and Planck scale formalism

Figure 19: ScienceDirect online Journals packages
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Figure 20: Nature Packaged online Journals packages

2-2-3 Specialized Search Engines
Search Engines are research tools which make it possible to carry out research on
scientific articles
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PRSI I}

= - >

e e sl 5 AS e o sl MG OOGIE e el Sl S

Scholar =

Search Help >

Currently, Google Scholar allows you to search and read

Google Scholar Citations >
Google Scholar Citations lets you track citations to your

Awutres resultats sur google.com »

Figure 21: Google Scholar Search Engines

Q) ~ T porter Téléchargez gratuitement pendant 30 jours. 2,

Vous aimerez peut-&tre aussi

Télécharger

SCIRUS SCifus ..

far scient

Figure 22: SCIRUS Search Engines
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3- Bibliographic research methodology

Bibliographic research consists of several steps which allow an efficient literature
references finding, this process can be summarized in following steps:

Bl e ) dagla 3

Llandl 028 ardli (Say 5 o Jlad JS Ana) gl jall o ) gfiadly grand il shad Bac (e aa) Jall e Canill ) S5
Al ¢ glasl) &

3-1. Define the research subject

This step consists in defining the subject, based on an initial theme, it is a question of
precisely defining the problem
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3-2. Define the appropriate keywords:
This step is about defining the terms to be used:
- Keywords: The relevant choice of words and phrases used for the search.
dunliall Aalidal) cilalSl) aan% 2.3
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- Research equations: Bibliography search equations are combinations of keywords or
search phrases, formulated using the use of Boolean operators. These operators are widely
used in academic databases to improve the accuracy and speed of searching for references
and scientific materials.

There are three Boolean operators; AND, OR, NOT:
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« AND: used to search for all terms together, meaning the results must contain both
terms.

Example: Searching for *"biology’™ AND "genes™ will return results that include both
words.
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« OR: used to broaden the search to display results that contain either of the terms.

Example: Searching for ""biology' OR *‘chemistry"* will return results that contain either
biology or chemistry, or both.
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« NOT: used to exclude a specific term from the results.

Example: Searching for "'biology’* NOT "'genes’ will return results related to biology but
excluding the word "genes".
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3-3. Define the type of information to find:

This step aims to determine the nature of the information required for the development
of the project undertaken (research, writing). Determining the type of information required
allows identification of the nature of queried bibliographies; research articles, review
articles, methodological articles, technical manuals, books, pdf, ppt, etc.
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3-4. Conducting the search

This step consists of interrogation bibliographies resources, databases and search
engines.
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3-5. Evaluate the results

This step consists of an evaluation of the quality of the research carried out and determining
the relevance and reliability of the found references.
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3-6 Bibliography exploitation

Once the BIBLIOGRAPHIC search is complete, the next step is to organize, analyze and
use the collected literature.
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3-6-1 Organization of bibliography

At this stage, it is important to first organize the bibliography, which sometimes gives to
collect a significant number of documents. These documents could be stored in files and
organized in folders with meaningful names.
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3-6-2 Annotation of bibliography
In addition to their organization and modification, bibliographic references can be the
subject of a sort of reading sheet (sheet per document) this process is called annotation

of the bibliography. An annotation is a summary and/or evaluation of each of the
sources.
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