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COURSE GUIDE

INTRODUCTION
Library collections consist of print holdings, dagéaes, electronic journals and books,

digital curated resources, documents, multimedjaatd, open educational resources,
video documentaries, institutional repositories btdrnet resources which are usually
processed and stored to meet the teaching, leasinohgesearch needs of diverse library
patrons. The avalanche of information resourcéisedibrary will be mere decorations
if not properly accessed and utilized. The wholsease of classification and
cataloguing, the hallmark of librarianship, will textamount to exercise in futility and
wasted efforts if library patrons cannot ferret spéecific and desired materials from
the maze of collections with ease and within thertgst time — frame or response rate.
It is against this background that LIS 303, infotima retrieval is conceptualized as
critical for providing appropriate skills and knaglige- base to guarantee effective and
efficient library services delivery. The course lexpd an overview and definition of
the concept of information retrieval, importanceirdbrmation retrieval, information
representation and retrieval, objectives of infdrora retrieval, approaches to
information representation, retrieval techniqued query representation; information
retrieval models; information retrieval systemglgems and challenges of information
representation and retrieval in libraries and imfation centres in Nigeria.

COURSE OBJECTIVES
The course is designed to inculcate and imbuedrstirdents the ability to:

I Define information retrieval,

. Appreciate the significance and necessity for im@tion retrieval,

lii.  Understand the different approaches to informatagmesentation,

Ilv. Be conversant with traditional and modern retriedehniques and query
representation,

V. Be aware of the basic components of informationenel system,

vi. Be aware of the basic characteristics of the difiertypes of information
retrieval systems,

vii. Be able to differentiate between types of indexand abstracting languages,

viii. Discuss different information retrieval models,

ix.  ldentify the different information retrieval teclopuies;

X. Differentiate between the different informationrietal techniques,

xi.  Explain the concept of precision and recall,
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xii.  Highlight the functional process of informationrreval,

xiii.  Identify the major information retrieval models;

xiv. Understand Boolean logic and relevance ranking,

xv. Differentiate between vector space model and Booteadel,

xvi. Explain Probabilistic Model of information retridya

xvii. ldentify the different search engines in the WaNdle Web;

xviii. Understand the indexing of documents in the WoridéW¥Veb,

xix. Explain the different web search services,

xX.  Discuss the taxonomy of web search tools,

xxi. Explain the different categories of users of infation retrieval system,
xxii. Distinguish between the Digital natives and immignasers,

xxiii. Identify professional users, information specialisérs, novice users,
xxiv. Discuss challenges of information retrieval in Nige context,

xxv. ldentify general search problems encountered bssuse

xxvi. Proffer solution to improving the information retal system.

STUDY UNITS

There are 13 study units in this course. They adet into five modules. The modules
and units are presented as follows:

Module 1 Concept of Information Retrieval, Objectives and Importance of
information retrieval

Unit 1 Definitions, Tools and Generation for Infmation Retrieval

Unit 2 Objectives and Functions of Information iiaial

Module 2 Information Representation and Retrieval
Unit 1 - Approaches to Information Representation
Unit 2 - Language in information Retrieval

Module 3  Information Retrieval Techniques and Mogkls

Unit 1 Information Retrieval Techniques
Unit 2 Information Retrieval Models

Module 4 Multimedia Information Retrieval Systems ad Information
Retrieval on the World Wide Web

Unit 1 Multimedia Information Retriev@lstems
Unit 2 Information Retrieval on the WebNVide Web
Unit 3: Digital Libraries and Retrievahperatives
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Unit 4: Evaluation of Information Retrieval Teehues and Processes

Module 5 Information Retrieval in Nigerian Librarie s and Information Centres

Unit 1 Users and Information Retrieval
Unit 2 Evaluation of Information Sources
Unit 3 Problems and challenges of information repng¢ation and retrieval

in libraries and information centers in Nigeria

WORKING THROUGH THIS COURSE
To achieve effective mastery and excellence in ¢hisgrse, students are implored to

diligently read through the materials for compredien. Students are to avoid rote
learning or memorization and regurgitation. Theseneed to develop operational
knowledge of the course as it exposes studentsetédrnels of information retrieval
which is a requisite skill for professional praetias a library and information expert.
Each unit has embedded objectives to guide studemsrstanding of the thematic
issues. They represent the intended learning owso®tudents should endeavor to
personally answer the tutor-marked assignmentaugethe extent to which they have
internalized the discourse. It is also advisableawee a note-book for personal jottings
during the study. Class attendance and participatiemain a non-negotiable
requirement for success in this course. Continamsgessment which constitutes 30%
of the total score for the course must be takeiossy.

HOW TO GET THE MOST FROM THIS COURSE

Access to internet connectivity is crucial to eeadiudents participate in the online real
time facilitation. Students should endeavor tosgvhe recorded lectures at their pace.
Submit all assignments on good time and seek fedidack and classifications on
unclear or ambiguous issues. Adhere strictly tiaff regulations at all times.
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Module 1: Concept of Information Retrieval, Objectives and Importance
Unit 1 Definitions, Tools and Stages of InformatiRetrieval
Unit 2: Objectives and Functions of Information fratal

UNIT 1:  DEFINITIONS, TOOLS, & STAGES OF INFORMATION
RETRIEVAL
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Concept of Information Retrieval, Objectivesl dmportance
3.2 Information Retrieval Tools

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment (SAES)

7.0 References/Further Reading

1.0 INTRODUCTION
This unit will introduce students to an overviewtbé concept of information

retrieval, various definitions of information retvial with particular emphasis on
Library and Information Science perspective as veall establish consensus
among the divergent perspectives.

2.0 OBJECTIVES
By the end of this unit, you should be able to

1. Define the concept Information Retrieval

Identify the basic characteristics of Informatioetfeval.

Discuss the Information Retrieval Tools.

Identify the different information retrieval tools

Define and discuss indexes, catalogues, abstractdibliographies as
information retrieval tools

Discuss the different types of bibliographies

7. Differentiate between catalogues and indexes.

a bk wn

o
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3.0 MAIN CONTENT
3.1 Overview of Definitions and Concept of Informaibn Retrieval

An Overview of Information Retrievabtorage and retrieval of information have
always been major issues of concern among librarg aformation science
professionals over the years. This stems from theessity to keep pace with
information explosion and satisfy the informaticgeds of library patrons. The idea of
retrieval is predicated on the premise that libiarg growing organism characterized
by exponential growth in information resources davedse formats requiring a
mechanism that ensures corresponding rate of abiggand searchability to forestall
underutilization and user frustration.

In the views of Vickery & Vickery (1992) the infoation required by users or enquirers
may be factual and conceptual —the value of phiprogerty, the details of a technical
method, the description of a device, an equatiorafeelation between variables, the
ideas behind a physical theory, etc. In contraghi® is the information stored in a
retrieval system in the form of messages, physieabrds bearing graphic markings
(i.e. number, text, drawing, etc,) which carry magful content that the recipient can
interpret.

Records in retrieval systems can be of severalskifrdr example:

Quantitative and qualitative data about variablasterest,

Texts (including illustrations) on every kind oftgeict;

Drawing, graphs, charts, maps, and other graphtenmats;

Computer programmes;

Descriptions of objects (for example, of mineralaboratory apparatus,
industrial equipment, etc.)

Names and locations — of people, institutions, esturers;

o Bibliographic references — (i.e. indicators of tentity and location of texts
where any of the above types of information mayooad).

The total process of information retrieval is oftenlti-stage. Example, a search for
some quantitative data on the properties of a naatuifed material might require a
series of steps namely;

I. Search bibliography for reference to texts aboattaterial,

li. Locate the texts and find the one that gives thmenaf a manufacturer and
another that mentions a computer databank thatdcmdlude data on the
material;

lii. Search directories to locate the manufacturer laadiatabank;

o O O O O

o
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Iv. contact manufacturer and receive a brochure guntairelevant data;
v. Access databank and retrieve further data.

Definition of Information Retrieval (IR) - The effectiveness of a library is
determined by the speed with which its users caatéand retrieve accurate and
relevant information for their multifaceted nee@himah, Unagha and Nwokocha
(2010) defined information retrieval as “a procebst involves extraction of
information from a collection or database in regmoto an information problem”. Edom
(2012) averred that information retrieval is “a maism or apparatus that aids library
users to locate, retrieve and utilize needed doatsnénformation or books from the
library collection”. Rashid (2020) described infation retrieval as “the activity of
obtaining the right information, to the right uséthe right time and that it deals mainly
with the representation, storage, organizationaugss to information”. It is also the
activity of obtaining information resources relevéor a user’s information need from
a collection of information resources (Manning, Ragan and Schutize, 2009).
Chowdhury (2017) opined that information retrieismal'concerned with all activities
related to the organization of, processing of, arxess to, information of all forms and
formats. That it allows people to communicate vathinformation system or service in
order to find information — text, graphic imagesiaound recordings or video that
meets their specific needs”.

The foregoing definitions reflect divergent and igdr perspectives in the
conceptualization of information retrieval. The idégfons however presuppose the
existence of users information needs requiringsiatiion, the availability of stored
information in diverse formats, availability of maal or automated / system capable of
ferreting out the required information with apprape speed and accuracy. The key
Issue is that the retrieval process is very depsinole indexing and storage. To a large
extent they determine the optimum strategy for deag an information retrieval
system. For Rowley (1998), information retrievalsteyns have become almost
synonymous with computers, but paper-based syseatsas card and document filing
systems, still exist and were in existence befoeeadvent of computers.

The Concept of Information Retrieval: The phrase "information retrieval” was first
coined in 1952, according to Spack and Willet ()9@nd it acquired prominence in
the research community in 1961. At the time, thgaaizational role of information

retrieval was considered as a significant advanoémeibraries, which were no longer
merely book stores, but also locations where infdgrom was cataloged and indexed.
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The idea behind information retrieval is that thare documents or records holding
data that have been structured in a way that malkeasy to discover. As a result, an
information retrieval system is implemented to abthe documents or information
that the user community requirdtsshould provide the appropriate information te th
appropriate user. As a result, an information egtl system tries to collect and
organize information in one or more topic areathab it can be provided to the user as
soon as it is requested. Lancaster (1968) commer@sowdhury (1999) Unrealistic
that an information retrieval system does not imfdr.e. alter the user's knowledge of
the subject of his inquiry); instead, it just nigtef user of the related documents relevant
to his request. The information retrieval systerts @&s a link between the world of
knowledge authors and the world of information sser

Two broad categories of information retrieval haeen identified:
* In-house Information retrieval and
* Online Information retrieval.

In-house information retrieval system are desigual aeveloped by the an
individual library or information centre to serverparily users within its environs. The
library catalogue is an example of an in-house leta@. For illustration, the Online
Public Access Catalogue (OPAC) allows library pasréo do online catalog searches
and subsequently check the availability of the ested item(s). Online information
retrieval systems are designed to give remote adoedatabases to every legitimate
user irrespective of the users location. Such eesviare generally provided on a
commercial basis, and a variety of vendors offenthin the past, scholars are the
opinion that an effective and dependable infornmatetrieval system should have the
following :

* Prompt dissemination of information,

» Filtering of information,

* The right amount of information at the right time
* Browsing,

» Getting information in an economical way,

* Current literature,

* Interpersonal communication, and

* Personal help.

( Authority?)
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There are two types of users in a conventionaafipsystem: library and information
staff and end-users. Library and information stiauently serve as intermediates, as
well as end-users seeking information for persamsé or decision-making. All
information retrieval systems should be designetth wie user in mind. As a result,
every user's interests should be taken into accauavery stage of data storage and
retrieval..

Elements or Components of Information Retrieval:

Information Retrieval mainly consists of four elartge which are briefly discussed
below:

Information Carrier: This serves the purpose of transmitting infororatirom one
system to another. It is also storage device usestare information for future use.
Examples are magnetic tapes, CD-ROM, DVD, and Mgmbck, etc.

Descriptor: This is a term or terminology that is used to dedor information from
storage known as a descriptor. It can be a nanmbey signal, etc.

Document address. Every document must have an author that identifiedocation of
those documents. In Library and Information Sciepoafession, document address
involves a call number, class number, ISBN, shelfinber, accession number, file
number, etc. all these help users in retrieving tieguired information.

Tranamission of Information: Transmission of information means to supply any
document that is required by the user. Informatietrieval system uses various
communication channels to do this. It works likeiree — transmitter— media—
receiver— destination.

Functions of Information Retrieval:
These include the following:

Acquisition: Acquisition is the first function of informatiometrieval. It is the process
of selecting, ordering and receiving materialslitoarary or archival collections. It can
be through purchase, donation or gift and the mesogan be books, documents,
journals, etc.
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Content Analysis The second step is to evaluate the effectiveok#®e information
acquired.

Content Presentation Information should be presented clearly and éffely so that
users will be able to understand them easily. kigrgurpose (catalogue, bibliography,
index, CAS) will help a lot.

Creation of Store In this stage the library authority creates a fieafor storing their
information already collected and ready for prestom. Such information is always
organized in a systematic way.

Creation of Search Method The authority will decide what kind of searchilothey
may use for searching and retrieving information.

Dissemination This is the last stage of information retrievais an act of spreading
information systematically. So the whole functi@ppens like Acquisitior» Content
analysis— Information presentatiorn>Creation of store-» Creation of search logie

Dissemination retrieval resus Stop.

Types of Information Retrieval Systems (IRS)

Types

Online search
services

CD-ROM

User
Characteristics
Expert users and
information
managers

Depends on
database. This
can include
children, general
public library
users,
professional
users and others

Environment

Office, academic
library, corporate
information centre

Library, airport,
home, office

Tasks

Retrieval of
information,
downloading of
information and
integrating into
other documents

Retrieval of
information,
downloading of
information, and
integrating
information into
other documents

Technology

Range of different
workstations; earlier
configurations with
direct link to service,
more state-of-the-art
application links
through the internet
Often multimedia,
graphical user
interfaces(GUI), mouse



The Internet

OPACs

Document
management
systems

Internet surfers-
preponderance
of academics and
students

Library users —
profile depends
on type of
library

Corporate users
with some
shared
experience of the
system and
shared objectives
and tasks

Study/work place,
home

Library,
office/home, other
public venues

Office-based, but
may also extend to
mobile operation
and use in
production units
and in, trains and
cars

E-mail
communication,
shopping, file
transfer, screen and
mouse

Narrowly defined —
identifying book
availability,
searching for
information

Consultation of
corporate archives in
the pursuit of work-
based asks
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Desktop and portable
PCs with keyboard

Sometimes larger
screen, special-purpose
keyboard, but also
accessed through
standard office
equipment; remote and
local access may use
different workstations
Workstations linked to
powerful central
computing resources;
some applications will
be state-of-the-art

Source: Jennifer Rowley 1998, p160.

Stages in the development of Information Retrieval
In the last 30 years, computer-based informatitmeral systems have gone through a
number of phases (generations) (Rowley, 1998:1%Bese generations have had
hands-on experience with a wide range of inforrmatsystems. While the third
generation is currently the focus of attentionppgenerations are as essential because:
a.) A variety of operational systems may be built ocosel-generation technology.
b.) They are the cornerstones of today's modern cudlilgge system. Each
generation is built on more advanced technologyichvhas ramifications for
how the systems are used. When a result, as oneragiem succeeds the
previous, the type of data held in systems, thamnectivity, the user interface,
and the type of the user group have all changecheSaf the characteristics of
these generations are summarized in the table below
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Table summarizing Generation of Information Retrieval

First Metadata Command-based interfaces, expert andmatkary

generation users; a limited number of online systems within
organizations and libraries and available exteynall
through online search services

Second Full-text data Menus and command-based interfaces; additional

generation retrieval facilities, such as hypertext and fuktteearch
facilities; DOS-based interfaces; end-user access
intended but not always possible or archived; @nlin
systems, with early CD-ROM-based system

Third Multimedia  Graphical user interfaces GUI, ; fooms end-user

generation access; market orientation, and emphasis on product
packages; storage and distribution on CD-ROM or ove
high capacity networks; multimedia; intermediary as
trainer; greater use in the home and other pubkkess
environments

Information Retrieval Tools
Libraries have existed since the dawn of writing dave acted as repositories
for society's intellectual resources. As a redildtaries have always been concerned
with information storage and retrieval.
Libraries were required to make optimum use ofnmi@tion retrieval technologies to
assist the storage and retrieval process as thardgrobinformation rose enormously,
such as cataloguing and metadata. Printed materiaflsany kinds have been and
continue to be the traditional methods of informatietrieval:
a. Books with chapter headings and indexes;
b. Handbooks and manuals with section headings arexaj
c. Catalogues and bibliographies of books and othatgal materials; abstracting
and indexing publications, arranges by topic arth widexes, giving references
to journal articles, technical reports, patent,;eted printed directories of people,
institutions, manufacturers, etc.
Information retrieval systems may use the compisetf to store both the document
files and index files, and to maintain data-bases.
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Libraries provide appropriate tools to enhancectygability of users to navigate
through their avalanche of resources for effectigieval. The tools sometimes
referred to as retrieval aids facilitate the lomatof bibliographic records and actual
retrieval of associated books, journals, articlesyspapers and electronic resources
either from the library shelves or through the wavide web. The relevant information
retrieval tools are listed and discussed as follows
Indexes
Abstracts
Catalogues
Metadata
Classification
Bibliographies

Indexes- An index is a detailed alphabetical list of topiosmes of persons or
places, treated in the volume, usually by page rurbiot often by section or entry
number. It serves as a systematic guide to thdidocaf words, concepts, and other
items in publications, documents and other rec¢fdteyoyin, 2011). It consists of
entries appearing in some logical order, which &®athe user to locate them easily
relying on the information provided. It is a guide facilitator to the source of
information. Indexes provide surrogates or pointarsndicators to the resource the
library patron is searching for. They do not retei¢he actual materials but point to the
attributes of information located within a documémt example, book index directs
attention to pages where appropriate informationtEaobtained about certain subjects
in the book. Indexes also provide lists of existinuplications in a subject area over a
specific period of time (Dalrymple, 2001). Typiealamples are the periodical indexes,
science index, social science index, and so orexiesitherefore help with appropriate
information aids to track the needed article oidap any given subject. They do not
provide detailed contents but necessary guidesdessaing the contents.

The process of assigning index terms or keys tecard or document is known as
indexing. These index terms or keys aid in docuraedtrecord retrieval in the future.

The assignment of indexing terms can be eitheli@ateal (i.e. done by a person) or
automated (i.e. done by a computer) (Rowley, 19B183.nature of computer-generated
indexes varies widely, and searchers will haveteebehance of finding what they're

looking for if they understand some of the inhermristraints.

Xin Lu (1990)In Onwuchekwa & Jegede (2011),) writeat in an ideal document

retrieval environment, a document or query statenserepresented by a set of distinct
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index terms as well as the semantic relationsrepsden these terms, allowing retrieval
to be based on a semantic relationship structuseudents are retrieved based on the
correspondence between search terms expressed quény and index terms in the
document, according to Macleod (1990), referenngdrnwuchekwa & Jegede (2011).
Indexing systems that help with document retrievalk by manually or automatically
designating index terms to the examined subjeeaoh document.

The most complex part of indexing is that phasere/lto different indexers analyze
the content of a given document in two differentysvaesulting in two distinct index
entries. Information retrieval experts, on the oth@nd, have noticed that indexing is
more consistent when the vocabulary used is cdettobecause indexers are more
likely to agree on the terms needed to descriletecplar topic if they are chosen from
a pre-determined list rather than being given @ frand. It is also easier for
users/searchers to identify the terms that ar@astdor the information requirement if
the terms must be chosen from a predeterminedButh subject heading list and
thesauri contain alphabetically arranged terms mngitessary cross references and notes
that can be used for indexing or searching in &ormmation retrieval environment. The
different kinds of vocabulary control tools inclusigbject heading list and thesauri.

A thesaurus, according to Rowley (1992) in Onwueelk& Jegede, is a
collection of words and phrases that displays symm, hierarchical and other linkages
and dependencies, and serves as a standardizeoulargafor information systems.
Thesaurus terms are used to manage terminologyexing and to help searching by
alerting the searcher to the index terms that e used. The thesaurus facet is a
specialized retrieval language that includes batifegaurus and a classification type,
each of which has a unique item not found in theentA thesaurus facet's obvious
benefit is that it may be used to organize bookslaives in a special library as well
as index terms in a database. Some of these texhes] particularly the subject
heading list in catalogues, have been used to mgamternet resources such as the
Infomine, Biome, and Sosig, among others. Automatitexing, which has become
more common as technology has advanced, is wheterdoidentifiers are assigned
using current computer facilities. The lack of hunexpertise in an automatic indexing
environment can be solved by judicious use of comnmcabulary in stored records
and information requests. Additional benefits oftomuatic indexing include
maintaining indexing uniformity, saving indexingne, producing index items at a
lesser cost, and improving retrieval effectiveness.
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Abstracts - Abstract is a summary of the essential points ptillication or article,
accompanied by an adequate bibliographical degmmipd enable the publication to be
located; a short summary of a longer work such &keses/Dissertations or research
paper. The abstract concisely reports the aimsoabhtbmes of your research so that
readers know exactly what the paper is about. Aisersummary of an academic text,
it serves two main purposes: to help potentialeemdetermine the relevance of a paper
for their own research; and to communicate keyifigsl to those who do not have time
to read the whole paper. An abstract may be ingiganformative, critical, and subject
specific. Indicative abstract preponderantly poitdsthe original documents with
summary of key issues and appropriate pages. laftoren abstract goes beyond
direction to providing comprehensive and concidermation about the publication.
Critical abstract engages in value judgment origgae of the document. Subject
abstract is concerned with and limited in scopespecific subjects, for example,
chemical abstracts, science abstracts, Library@iodmation Science. An abstract is a
retrieval reference source in which books thanaaenly contribution to periodicals are
summarized. Abstracts provide succinct overvievamy publication. It is a concise
summary or condensation of the work, highlighting major points and findings of the
publication. The purpose of abstract is to hel@pbal readers determine the relevance
of the material without retrieving and reading thgh the entire journal or book. The
appropriateness of the information to the usesk ta assignment as gleaned from the
abstract will determine the need to locate andensgrthe work or opt for an alternative.
There exist databases with online abstracts torer@htne searching capability of the
library patron to retrieving myriads of relevantarmation through a mere click of the
mouse. Examples of such abstracts include Libradylaformation Science Abstracts
(LISA); Biological Abstracts; Chemical Abstractdhyical Abstracts; Environmental
Abstracts; Thesis and Dissertation Abstracts; ligradnformation Science and
Technology Abstracts, Science Abstract, etc.

The abstract has been defined by the authors flamous perspectives. An abstract,
according to Lancaster (2003), is a succinct batiiate depiction of the contents of a
document, as opposed to an extract, annotatisyramary. An abstract, according to
Rowley (1996), is a brief and accurate portraya dbcument's content in a style close
to the original material. It usually follows theylst and layout of the parent document
and includes all of the important points made i thiginal document. Abstracts are
always short texts that accompany the original dwmt or are included in its surrogate
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as documentary output. Other information scientisise used various criteria to
identify distinct types of abstracts, and thesearrckided below:

Abstract by writer: These are abstracts written by authors, subjgoeréx or by
professional abstractors.

» Abstracts by purpose: They are written to serve different purposes foareple
informative abstract, indicative abstract, critiaad special purpose abstracts.

» Abstract by form is another type of abstract and can be categasestructured
abstract, mini abstract and telegraphic abstradth \Whe rapid increase in the
availability of full text and multimedia informatioin digital form, the need for
automatic abstracts or summaries as filtering teddlecoming extremely important.
Craven (2000) in his works proposes a hybrid abst@g system in which some task
are performed by human abstractors and others lapstnactor assistance software. A
number of library classification and catalogue ctave been devised to help in the
process of organizing library items systematicatithat information may be retrieved
quickly.

Library catalogue provides bibliographical recoofigll formats of items in the library
collection. It serves as the directory of all holgh in the Library. It represents a major
retrieval tool which assists the user to locateemals either by author, subject, and
title. There are basically two kinds of library @lagues:

e Single Library Catalogue which provides an indexalicholdings in a particular
library:

e Union catalogue which refers to joint cataloguegobup of networked or
participating libraries.

e Provides a complete bibliographical descriptiorewdry item in the collection to
show its uniqueness relative to other items foy édentification and retrieval.
e Shows the Library holdings in respect of partic@athors, subjects and genres
e Enables patrons to locate an item on the shelvesided the item has not been
borrowed or miss-shelved or stolen
e Enables a patron to know if a library has a paldiciiem in its collection that
meets the information need
Svenonius (2000) lists the following major objeeBvof a catalogue, identified by
Cutter, as:
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e To allow a person to search for a book by autlitbe, br subject.
e To show what books the library possesses by a qauéimor on a given subject
and in a specified genre.
e To aid in the selection of a book based on ediiocharacter.
However, Cutter's stated aims were slightly amendei®97, and the catalog's
objectives were rewritten as follows:
e In order to be compatible with automated catalog@nvironments,
e To locate entities that match the user's seaitdrier,
e To locate an entity,
e To choose an entity that is suited for the usereds, and
e To inquire about or gain access to the entity ifipel¢ IFLA, 2011).
In the works ofLarge and Behesti (1997)0Online Public Catalogues (OPAC) were
first utilized in the mid 1970s, according to Laayed Behesti (1997), but it wasn't until
the beginning of the previous decade that a sutistamumber of libraries transitioned
from card-catalogues to automated-catalogues. Heryele initial catalogues were
mainly modules tied to the automated circulatiostess, with limited capability and
brief catalogue records.
online public catalogues (OPAC) are user interfabas allow users to communicate
with a library's collection(s). OPACs allow usewssstearch the library's catalog as well
as perform other tasks like checking borrower régoreserving reading materials, and
receiving library news bulletins. Since then, salemodifications have occurred, and
OPACSs have vastly improve.
The content (text, numeric, audio, image video,) @it Internet resources varies, as
does the file type, availability, uniform resoufoeator (URL or the address of a web
page), and so on. To assist catalogers in makifaynmation retrieval simple and
successful, some new rules and principles are nedjui
A catalogue therefore, provides a comprehensive andlytical bibliographic
description of every item in a library collectidh.is the commonest retrieval tool in
Nigerian libraries. It provides surrogates or lmghaphical records of all materials in
the library which are arranged in a predetermineteig especially author, title and
subject. It describes other elements such as alb)i€dition, place of publication,
series, illustrations, pagination, ISBN of eachha& holdings.
The broad adoption of online catalogue has propdhe library into the digital age,
placing libraries at the forefront of informatioocass at academic institution.
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Metadata: Schwartz (2001) The term metadata, been use@ljaig the field of
database management, first appeared in LIS literatuthe mid-1990s, according to
Schwartz (2001). However, within a short amourtirag, the topic had become a very
prominent area of research, with several hundrealiqgations. Metadata has been
divided into five categories based on how it isdiuse

» Administrative metadata, which is used to mareaggt administer data resources.

* Descriptive metadata is used to describe or iyeatinformation resource.

* Preservation metadata, which is relevant to taeagement of information resources'
preservation.

» Use metadata, related to the level and types®fod information resources Metadata
can be used for a variety of purposes, and metagataumers can be humans or
computer systems.

Metadata's main purpose is to make it easier totifgle locate, retrieve, manipulate,
and utilize digital things in a networked envirommeSince the introduction of the
internet and the web, metadata has become a cissi@ for information organization.
The rise of digital libraries has raised awarermdés$ise necessity for metadata for a wide
range of digitally available materials

Classification - The first library classification Scheme was depeld by Melvil Dewey
in1876. Universal Decimal Classification (UDC) whg second major classification
scheme to appear. Another classification schemehés Library of Congress
Classification Scheme (LCCS). It is an example sémi-enumerative categorization
scheme, in which a long list of all the classethim universe of subjects is provided.
Although library classification schemes were oraiiyn created to organize
bibliographic items on library shelves, many lilmas and information professionals
have adapted them to organize electronic informatessources. The following are
some example:

BUBL LINK (www.bubl.ac.uk): provides access to aatague of over 11,000
carefully chosen online resources, all of whichcataloged using DDC on all academic
sources. Users can search the catalogue by selecidewy class, for as 300 Social
Sciences, or by using the alphabetical index td &rterm/phrase. As a result, a user
can access digital resources through a categdistest an alphabetical list of subjects

CYBER DEWEY: This is another example of DDC beirsgd to organize digital
information resources, and it dates back to 199%nwDavid Mundie utilized it to
arrange internet content. Similar to the Bubllittke Cyber Dewey allows users to
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search the catalogue for material by selectingeziip Dewey class, word, or phase
from the alphabetical index.

Bibliography - It is a systematic list of materials which providesscription and
identification of the edition, dates of issue, psieér, authorship and type of
publication. It gives a list of publications of jpegific publisher or author. It is a useful
tool in literature search on any subject of interés general, a bibliography should
include: the author’'s names, the titles of the wpitke names and locations of the
publisher, the dates of publication and the pagel®urs of the source.

Bibliographies - They are compilations of publications on a spetdfics, subjects
or authors. They can also refer to totality of jehed works within a geographical
entity in a specific period of time (Lanning andyBer, 2009). They include a list of
journal articles, books, technical reports, coniees proceedings, theses, and
dissertations on a specific topic or by a speaifithor. The given items are organized
by authors, titles, and subjects as a referenceesolBibliographies provide relevant
avenue for retrieving existing published works oy #opic, subject or authors. There
are different types of bibliographies, namely:

e Annotated bibliography: a descriptive summary ofreaublication aimed at
assisting users determine the relevance for retrevd subsequent utilization.

e Critical bibliography: This provides a critique tiie listed publications in
addition to annotations.

e Trade bibliography: It provides requisite inforngatifor potential buyers to aid
their selection of publications for acquisitionidtusually issued by booksellers
and commercial publishers to the general publicreate awareness for the
materials, prices, agents or bookstores where Hterrals can be procured. The
book seller, books-in-print, and publishers tragg &nnual are only a few
examples. Non-trade publications, such as theseserthations, and government
documents are normally excluded (Penka, 2001).

e Subject Bibliography: This is a compilation of bdgraphies that is restricted to
a particular subject, specialization or topic. Hshthe target audience as
researchers and others engaged in specialized asship. Economic
development in Nigeria, a bibliography of librasip, and a bibliographic
guide to technology are some examples of subjétibgraphies.

e National Bibliography: This refers to all publishegbrks within a national
geographical entity or country. It sometimes hasalarged scope to include
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publications written about the country, or in theduage of the country, or by
the citizens of the country, irrespective of thegel of publication. It also includes
complete cataloguing data and is usually compikedhle National Library of
respective countries. Some examples of nation&bliaphies include: National
Bibliography of Nigerian (NBN), British National Biiography (BNB), and
Ghanaian National Bibliography, American Books Fibhg Records (ABPR),
British Books Publishing Records (BBPR). Bibliognggs are therefore very
relevant aids in information retrieval. They astdibcate materials on any topic
or subject and provide means of verifying bibliqare records as well as
evaluative comments on the suitability of the mater

Techniques of Information Retrieval:

Two techniques are used to retrieve informatioaaively and they are briefly

described in below:

Traditional System: Traditional system involves the following segments

Catalogue: A catalogue is a list of books thatditas use to locate items. It includes

information such as the author's name, title, edjtnumber of volumes, publication

date, page number, series name, and ISBN. It iscessary tool for information

retrieval.

Index: An index is a list of entries organized in sgstematic way to help

library patrons find information in a document.idtan important tool for retrieving

information.

Abstract: This is an exact and succinct representatf the original material. It allows

users to get a general idea of the content withauing to read it completely. It can

also be used to retrieve information.

Bibliography: A bibliography is a list of books thé& not restricted to a single

collection.

Authority File: Library Authority will sometimes esits own methods to retrieve

information rather than using current methods. Ehigtegy is frequently written down

in books or files for future use,

Non-traditional System: Non-traditional systems are divided into two main
categories namely:
0 Semi-automatic System: A semi-automatic system aoesbhuman and machine
retrieval of data. This method necessitates humtafligence and labor in addition
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to the usage of machines. Semi-automatic systenigd@ catalog cards, punch
cards, notes cards, apache cards, and so on.

Automated System: This system is mostly dependana single computer and
networking technology. In the 1970s, an offlinewmk was used, but from 1980 to
the present, real-time sharing has been used. Gempuodem, CD-ROM, hard
disk, internet, and other automatic tools are exasiprhe following are their
descriptions:

Computer: An electronic machine that can store and work \Watige amounts of
information.

CD-ROM: A compact disc used as a read-only optical mendwyice for a
computer system.

Hard Disk: A right non-removable magnetic disk with a larg¢edstorage capacity.
Floppy Disk: A flexible removable magnetic disk (typically esed in a hard-
plastic shelf) for storing data.

The Internet: A global computer network made up of interconnéctetworks that
use standardized communication protocols to progidariety of information and
communication services.

CONCLUSION

Information retrieval focuses on the provision efiable mechanism that facilitates
speedy access to required information from thd tmilection with highest level of
accuracy and precision. It guarantees user sdimfia@and optimal utilization of
information resources. The effectiveness of lilsras a reservoir of knowledge and
the memory of society lies on the functionality azapabilities of the information
retrieval framework. The usefulness of acquisitimganization through classification
and cataloging as well as storage of informati@oueces can only be appreciated if
users can retrieve the material with ease as amuh wheded. Information retrieval is
pervasive and thus applicable to all formats afnmfation.

3 SUMMARY

o This unit examined the various definitions of inf@tion retrieval and noted that it

involves gamut of intricate activities that dealttwihe representation, storage,
organization and access to relevant informationiettognizes that exponential
growth in information resources and demand for aresponding rate of
accessibility. Information retrieval is all-embnagj transcending print or manual—
based information to multimedia objects, compuiEsdal, and Internet resources.
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o0 The pattern of using information retrieval systamsnformation seeking behavior
is influenced by a number of factors:

0 The users' awareness of and capacity to accdseedif information sources

o The relationship between the user and the infoonainit in question,

o The simplicity with which the information unit céoe accessed,

o The working conditions of the users

* The time available to the user for consultingpmiation systems,

» The amount of competition that exist in the uskesd of activities,

» The users past experience or knowledge,

* How easily the user gets on with other people,

* How friendly, knowledgeable, and efficient ane members of the information unit,

and the various products and services of the irdtion.( Authority?)

4 TUTOR-MARKED ASSIGNMENT

l. What do you understand by the term “informatiomiegtl’? (b.) Justify your
answer with at least five (5) relevant authoritrethis regard.

I. Information retrieval as a concept is pervasive apglicable to all formats
and sources of information. Discuss.

[ll.  In atabular form highlight the types, featuresimnment and the technology
of information retrieval tools.

IV. Briefly discuss the stages of information retriesat indicate why the first
stage is still very important today.

V.  The effectiveness of libraries as reservoirs ofdedge and the memory of
society lie on the functionality and capabilitief information retrieval
techniques, Discuss.

VI. Discuss at least five basic tools that aid infororatetrieval?
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7.0 References/Further Reading

1.0 INTRODUCTION
The previous Unit explored the definition and toalsnformation retrieval as well

as underscored the exponential growth in infornrmatesources of diverse formats
which necessitate the need for accurate mechawoisensuring corresponding rate
of accessibility and search ability to forestaltiarutilization and user frustration.
It is against this background that unit 2 will exaenspecifically the objectives and
functions of information retrieval with the aim sfimulating interest and deeper
appreciation of the concept and its versatilithiuman endeavors.

2.0 OBJECTIVES
By the end of this unit, students will be able to:
1. Discuss eight objectives of Information Retrievaeaunciated by Onwuchekwa
2. ldentify the six functions of information retrieval

3.0 MAIN CONTENT

3.1 Objectives and Functions of Information Retrieal

[t Wasus Government cited in Nazlin (n.d) E-learning and Libraries by that “stated our nation’s
educators and institutions of learning must be avedr... and adjust to ... these new
realities ...the ability to seek, find, and decipimormation can be applied to countless
life decisions, whether financial, medical, edumadl or technical’. The above quote
aptly illustrates the extensiveness and applicabbnnformation retrieval. Since
information is critical to every sphere of humaneavor, in a knowledge—driven world
characterized by information explosion, the utibfyinformation retrieval is enormous.
Beyond locating information from bibliographic rede of manual library catalogues,
we can now readily access information for divensgpses from the global information
network within seconds, thus bridging informatiarequalities among people and
nations. We can navigate through library colledidhrough online public access
catalogue (OPAC). There is now the capability ofrieging information from
subscription-based databases, institutional repos#, websites, social networking
sites, YouTube and from the internet leveraginglethora of search engines.
3.1.1 Objectives and Functions of IR
The core objective of information retrieval is terret out relevant information or
information surrogates as and when needed frormtss of collection or database in
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response to a user’s query / request. Onwuchek@ELjzhighlighted eight objectives
an information retrieval must seek to actualizéodews:

1. Prompt dissemination of information;
Filtering of information;
The right amount of information at the right time;
Browsing capability;
Getting information in an economical way;
Provision of current literature;
Interpersonal communication; and
Personal help.
1. Prompt Dissemination of Information: This is predicated on the information
retrieval system meeting set goals within a tinfiedyne. The response rate to the user’s
enquiry must be at such speed that guaranteediedieess. Any form of sluggishness
or downtime tends to frustrate the retrieval effdfte system is expected to execute
commands without delay and perform regularly witiie specified time limit.
2. Filtering of Information: This involves removal of unwanted information from
the maze of information using digital mechanismsdeks to tailor retrieval to the
preferences of the user and search specificativaryEgood retrieval system must
therefore have the capability of sorting and diearating against or restricting the flow
of undesirable information. It selects the mostiahle to meet the user’s search queries.
3. The right amount of information at the right time: Corollary to the issue of
filtering is that the system should provide theéhtigmount of information at the right
time to avoid information overload. Excessive antooh information could be
overwhelming and makes comprehension as well &zation pretty difficult. Since
retrieval of too much information tends to be cewuptoductive, the objective of the
system to ensure that the right amount informagaetrieved at the right time.
4. Browsing capability: It provides an embedded application or interfaceckvh
enables users to locate, view and retrieve releirdotmation. There is usually a
dialogue box through which search queries aretsghe system. It crawls through the
databases to ferret out information that matchesstarch terms and the output is
displayed as feedback to the patron’s queries. Birmyvcapability is therefore a core
characteristic of any retrieval system. The usedsdo understand the peculiarities of
each system’s browsing capability and featuregpdimal utilization.
5. Getting information in an economical way Some of the barriers to information
are cost, language and distance. If users payptiviei fees to retrieve information or

© NO O WD
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pay to translate the information into intelligidenguage or format, it is therefore not
economical. All forms of barriers that make it enpwe to retrieve appropriate
information must be eliminated for effectivenessisTis particularly important in
provision of information to the visually impairedngons and other disadvantaged
persons in society.

6. Provision of current literature: Information retrieval systems should enhance
retrieval of up-to-date information in any fielddfoice. This helps to ensure reliability
and authenticity of contents. It should also hdnedapability to enable users delineate
the scope or coverage or period desired for redtidvor example, the user can request
that only information covering the period of 201@22 alone should be retrieved. It
stands to reason that the system must be constgntly-date with latest information
or literature to maintain relevance as users abhsolete or stale information.

7. Interpersonal communication: Modern retrieval systems provide for
interactive interface. This allows for online chatswsgroups, discussion forums, video
conferencing and email. Online chat which is thesitmcommon involves users
communicating using the keyboard and receiving baeld as well. It could be
synchronous or asynchronous. The former depictsul@ameous and instant
communication. The latter involves leaving a messad receiving feedback later.

8. Personal help:Personal help features are integral part of infoionaretrieval
system. It provides an interface for users haviffgcdlties in navigating the system to
request for specific helps or services. It makeslable detailed procedures to resolve
retrieval problems or trouble-shooting guidanceisTielps to minimize or eliminate
user frustrations in the process of searchingdquisite information.

The objectives anticipate that library users’ iagtrmust be paramount in the
storage of information and the design of a rettisyatem that allows users unfettered
interaction with the different information sourdedacilitate appropriate retrieval and
variety of ancillary operations. It has been obednthat library users are not
homogeneous in their information seeking behavsmme users know exactly and
specifically the kind of information they are loagi for while others do not know
exactly until they find same. Information retrievial expected to aggregate both
perspectives and provide several access pointeéd tine diverse information needs.
Chowdhury (2019) summarized the six functions dbnmation retrieval as detailed
below. They are to:
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Identity the source of information relevant to #reas of interest of the target
users community:

Analyze the contents of the sources;

Represent the contents of the analyzed sourcasdtohing with the users’
gueries;

Match the search statement with the stored datapase

Retrieve the information that is relevant; and

Make necessary adjustments in the system baseskdbdck from the users.

In the same vein, Rashid (2020) identified six tiores of information retrieval as
constituting the following:

(i)

(i)

(iii)

(iv)

(V)

(vi)

Acquisition: the need to collect information fronverse sources to provide
robust, comprehensive and up to date contents.atheisition could be
through outright purchase, subscription, donatigift/ Curation, etc.

Content Analysis: This involves distilling the cents to generate appropriate
descriptors or taxonomies for effective classifmatbased on prevailing
international standards.

Content presentation: It involves the creation epresentations that
sufficiently characterize the information resourceélse presentation should
be explicit and intelligible for users to compretien

Creation of store: provision of appropriate dataladiles, shelves, hard
Disks, websites etc. for the storage of the sydieally organized
information resources for later retrieval / dissestion.

Creation of search method: This involves creatidnsearch logic for
browsing, searching and retrieving information fréime store. It provides
appropriate interface for users to navigate thranfgrmation sources.
Dissemination: This last stage deals with retrieegllts in response to the
request entered into the system by the users.é&dudtiis expected to meet or
exceed the wusers’ expectations for accurate, nelevarecise and
comprehensive information within the highest pdssilme.

The functions of information retrieval as enunaiatey Rashid (2020) resonate
perfectly with those earlier expressed by Chowdl{26419) and both are tangential
to actualizing the eight objectives of informati@trieval.
4.0 CONCLUSION
The revolutionary and heightened impact of infoiorabn virtually every facet of
human endeavor has made information retrieval toubiguitous and providing
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competitive advantage to individuals, organizatiang nations. The major objective of
information retrieval is ferreting out relevant enfmation from plethora of sources
constituting the large collection or databasegsponse to the users’ query or request.
The satisfaction of the users’ information needhisrefore, the ultimate goal of
information retrieval. The systematic and sequéatisivities outlined as functions of
information retrieval are geared towards the resilin of its core objectives.
5.0 SUMMARY

We discussed the ubiquity of information to alldecof life and the current reality
of a knowledge-driven world characterized by infation explosion. The dire
necessity to ferret out relevant information fropiethora of sources is the major thrust
of information retrieval. The objects of informatioretrieval include prompt
dissemination of information, filtering of informan, providing the right amount of
information at the right time, providing a browsicgpability, getting information in an
economical way, provision of current literature,teiiace for interpersonal
communication and personal help. Chowdhury sumradrithe six functions of
information retrieval as follows:
(a) Identify the source of information relevanta@as of interest of the target users
community
(b) Analyze the contents of the sources
(c) Represent the contents of the analyzed sofwcesatching users’ queries
(d) Match the search statement with the storealdeses
(e) Retrieve the information that is relevant
(f) Make necessary adjustments in the system baséedback from the users. Rashid
also labeled the six functions as (i) acquisiti@hcontent analysis,
(iii) Content presentation,(iv) creation of stof@creation of search method, and
(iv) Dissemination.

6.0 TUTOR-MARKED ASSIGNMENT
l. Discuss the objectives and functions of informatr@irieval
[I.  The importance of information retrieval lies in Wdiquity and enormous
application to all spheres of human endeavour.u3isc
[ll. Identity the six functions of Information Rewrad as Propounded by
Chowdhury (2019).
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1.0 INTRODUCTION

Having learnt in the precious unit the objectivesl dunction of information
retrieval as the cornerstone for providing reqaisitcess points to the diverse sources
of information with the aim of meeting the searclees of the library users, this unit
will explore another layer of information retriealown as information representation
and its different approaches. Information represént of all formats of information
provides unique identification for items in thelection leading to effective retrieval
devoid of trial and error syndrome. The unit whietefore explain the concept of
information representation, discuss the differerpipraaches to information
representation and discuss the three stages ofectulmdexing approach of
familiarization, content analysis and translatiéeoms into controlled vocabulary.

2.0 OBJECTIVES
By the end of this unit, students will be able to:

e Explain the concept of information representation
e Discuss different approaches to information repred®n
e Discuss the three stages of subject indexing approa

3.0MAIN CONTENT

3.1 Information Representation
Information in this context connotes all libraryatarials which have been

hitherto stored for users’ access, retrieval andization. It encompasses text,
document, multimedia objects including audio, videtage, curated digital resources,
Internet resources, databases, books, journalsegaiits. The format of information
notwithstanding, it must be represented to enheetoeval. Chu-Heting (2003) defined
information representation as “’ the extractiorsoime elements (keywords or phrases)
from a document or the assignment of terms (dascspor subject headings) to a
document so that its essence can be characterizédpeesented. It is tagging
orlabelingor symbolic identification of informationesources to guarantee their
recoverability from the maze of collections. Ths dreation of attributes to aid
discovery of information beyond mere casual brogsamd reliance on chance or
serendipity. It is about providing unique labelsdoected location of library materials.
Information representation can be done via any coation of the following
means: abstracting, indexing, categorization, sunzaizon and extraction”. Roshdi
and Roohparvar (2015) and Djoerd (2009) noted itfarmation representation is
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called the indexing process which is done behingl soene and excludes the
involvement of end-users. It is chiefly aimed a dneation of terms, words, notations,
tags that significantly and sufficiently characterithe information resources in the
collection for unigueness thereby facilitating iete ability.

3.2  Approaches to Information Retrieval
Chu-Heting (2003) identified the different approesiior information representation in
library service as follows:

- Alphabetical subject approach
Hierarchical or Subject Indexing approach
Coordinate Representation approach
Computer-based application approach
Statistical Methods approach
3.2.1 Alphabetical Subject Approach
This involves the grouping of information and sgates under subjects and further
arranged into alphabetic order for easy retrieVae library professional must clearly
resolve the issue of synonyms, homographs, singulgrural forms, complex and
compound words or subjects in the alphabeticalestilajpproach. It also recognizes and
caters for relationships among subjects and tettmsg include syntactic and semantic
relationships. The former refers to relationshipgwag words and phrases as depicted
by their arrangement. For example, a keyword sefanclphotographs and Albums”
should permit patrons to indicate if they want “[graphs of Aloums” or “Albums of
photographs”. The latter related with the meaniafjsvords. For example, there is
semantic difference between mercury (planet) andcung (metal) irrespective of
similarity in sound and spelling. It is a departéin@m the hitherto classified order or
classified catalogue used by libraries. The cleesbgystem only allowed broad subject
grouping contrary to the detailed subject spedifica of the alphabetical subject
approach pioneered by Melvil Dewey. This made [bsshe arrangement of books on
shelves and arrangement of entries in catalogugbibhiographies.
3.2.2 Hierarchical or Subject Indexing Approach

This is one of the traditional approaches whick o#l subject and classification
schemes to provide content or information repredmmt for documents and other
materials. It is the mechanism of identifying arelesting descriptors, taxonomic
categories, notations or terms which adequatelyesspthe contents of the information
resources. This helps to facilitate the retrievaindormation based on its subject
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content. Subject indexing approach involves thtepss to wit: familiarization, content
analysis and translation.

Familiarization: The indexer establishes a general overview ottments
of the document or materials through reading tite foreface, forward, table
of contents or skimming through the chapters. Bdygenerating keywords,
phrases or taxonomic categories from the matehalindexer is expected to
distil the target users and delineate the scogetve aim of aligning with the
information seeking behaviour of the potential aser

Content AnalysisBased on professional judgment the indexer geeerat
concepts, terms covered in the book or documemdex terms. The terms
must represent the thrust of the book or documedexers with requisite
subject backgrounds are more versatile with theniteslogies of the
discipline involved, and thus find content analy=asier and fascinating. For
standardization, only terms derived from the cdigdovocabulary are used
as index terms or access point for retrieval. Tdrecepts or terms generated
from the material in the process of content analysil be translated into an
indexing language. For purposes of information eéspntation, the indexer
assigns a descriptor or subject heading to mathdhcept or term identified
during content analysis. The descriptor is chosam telated terms, narrower
or broader terms listed in the controlled vocabular thesaurus. Such
controlled vocabularies include the Library of Coesg Subject Heading List
(LCSH) Sears List of Subject Headings (SLSH).

Translation of terms into controlled vocabulaihe indexer selects the most
appropriate descriptor from the controlled vocabuthat matches the terms
or concepts derived from the book or document @erfect representation of
the contents of the material. The assigned descriptused as access point
for retrieval by potential users.

Coordinate RepresentatioMhis involves the application of uniterms and
Boolean logic for information representation anttiegal. The concept of
uniterms is premisedon the belief that documents rmaterials could be
broken into different facets, where each facetdgdor a unique idea or theme
of the document. Uniterms are therefore “individuaims selected by
indexers to represent different facets of a booklaoument.” The terms or
keywords are differently derived from the origidalcument without recourse
to controlled vocabulary.
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Coordination also thrives in the belief of the Beanl logic that the entire
subject of any document or book can be a summati@oncepts or classes of
objects, to form complex concepts, or the subdwisf complex concepts into
individual, simple concepts. The former is regardethe AND operator, and the
latter as OR and NOT operators. The coordinatigoresentation utilizes
conjunction of AND, OR, NOT operators as well agbmation of terms from
the document to produce narrower descriptor orridem for enhanced access
point to the material.

3.2.3 Computer-based Application Approach
This approach deals with the deployment of compapgplications or software
for indexing or recording information. It is a defogie from manual subject indexing
to automatic indexing and abstracting. The appbeoatcollocates frequently
occurring keywords to represent plural facets dbeaument. Two notable computer
applications in this regard are keyword In Cont@#VIC) and Keyword out of
Context (KWOC). The former identifies high-frequgrkeywords and the latter;
proximity of non- significant keywords outside tdecument. The combinations of
keywords in context and out of context are used donstructing appropriate
information representation.
3.2.4 Statistical Methods
This is advancement over the computer — basedcapipln approach. It leverages
on Machine Readable Cataloging (MARC) standards aifr algorithms to
represent internet resources and other global meédanformation resources. The
use of transmission control protocol and the Ire¢enprotocol (TCP/IP) help to
mainstream MARC records of library collection (sdsnvideos, audios, images and
other multimedia objects) into the cyberspace, tifuary collections which had
been converted into MARC records can be virtuapresented on the web.
Automatic indexing of databases and institutioepbsitories are also made possible.
Internet algorithms have facilitated the emergesfadiverse formats of information
to be represented and recognized by heterogenésatfsrms and systems.
4.0 CONCLUSION
Information representation is one of the major prelitions for effective
retrieval system. It is the creation of significal@scriptors, taxonomic categories,
and notations or terms that adequately expressaignts of information resources
or their surrogates. Alphabetical subject approadgages in detailed subject
specification and further arrangement into alphabetrder. Subject indexing
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approach assigns the most appropriate descrifior fhe controlled vocabulary to
represent the information. It involves three staafdamiliarization, content analysis
and translation of terms into controlled vocabuldiye coordination representation
used Boolean logic operators and uniterms to p@dhaex terms for multiple access
point to the material. Computer-based applicati@esutwo notable indexing
software, Keyword In Context (KWIC) and Keyword aftContext (KWOC) for
automatic indexing and abstracting. The statistivathods facilitated through
Internet algorithms ensure representation of indrom on the cyberspace and other
global networked information resources.

50 SUMMARY

This unit defined information representation andscdssed the various

approaches to information representation in librangl information science. The
approaches include: alphabetical subject apprdaeharchical or subject Indexing
approach, coordination representation approach,paten — based application
approach and statistical methods approach.

6.0 TUTOR — MARKED ASSIGNMENT
I.  What is information representation?

[I.  Discuss five (5) approaches to Information Repridem.

[ll.  Subject indexing approach involves three stagedaofiliarization, content

analysis and translation of terms into controlledabulary. Discuss
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Unit 2: LANGUAGE IN INFORMATION RETRIEVAL
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1.0 INTRODUCTION
Language plays pivotal soles in both informatiopresentation and retrieval.

The professional indexer relies on words, phrasést@erms to accurately describe
the content of any document. Similarly, the degreeetrieval success or failure is
predicated on the choice of words as search teyntseblibrary patrons. This unit

explores the concept of indexing language, natndaxing language, free indexing
language and controlled indexing language.

2.0 OBJECTIVES
By the end of this Unit, students will be able to:
> explain the concept of indexing language
> Differentiate between controlled and natural indgdanguages
» Explain the meaning of free indexing language

3.0 MAIN CONTENT

3.1 Language in Information Retrieval
An indexing language is a set of terms or codesdha be used as an index's
access point. In contrast, a searching languagesref the terms that a searcher uses
to express a search criteria. During a searchsdhe terms or codes can be used as
access points to records. The ultimate objectiviefofmation retrieval is locating
accurate and relevant information with ease andimwithe quickest timeframe to
meet the patron’s need. This is only made possgihlen the language of searching
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matches the indexing language used in informatieprasentation. Indexing
language is the fulcrum upon which information esg@ntation and retrieval thrive.
The National Institute of Open Schooling (2012)imed indexing language as
“as the set of terms used in an index to reprdsgnts or features of documents and
the rules for combing or using those terms”. Ityides lexical elements which act
as clues to the subject of the document. The badiments of indexing language
are the vocabulary, syntax and semantics. Vocapuddaites to the terms, phrases,
descriptors used to represent the contents ofdbardents. Syntax deals with the
arrangement of words and phrases to form index.t&emantics convey the
contextual meaning of words, indicating synonynmnefgrred spellings, hierarchical
and associative relationships.
There are basically three types of indexing langgatp wit:
(a)Natural Indexing Language
(b)Free Indexing Language
(c) Controlled Indexing Language
Each of these is briefly discussed below.
3.1.1 Natural Indexing Languages:Natural Indexing Languages or Derived
Term Systems: Natural indexing languages or deriged systems are not really a
distinct or ordinary language of the document bémndgxed, rather than a natural or
ordinary language. To put it another way, thisasartificial language but language
used in normal communication or ordinary contextefdocument. This means that
it is derived from terms and phrases containechendocument. A derived term
system is one in which all descriptors are deriveth the indexed document. It is
premised that the terms or phrases used are dmxgpecific or terminologies that
are familiar to the subject hence not strange ®ru$or information retrieval.
Natural indexing language could be created manwalutomatically by computer
indexing. The computer may index every phrase entéixt, with the exception of a
restricted stop-list of all common terms, or it n@ayy index terms from a computer-
held thesaurus. That is to say the indexer or coen@ssigns the descriptor derived
from the title, abstracts or the full-text of thecdiment. Indexing using natural
language is not subject to restricted vocabuladyeamoys wide latitude of terms.
The library patron is also at liberty to formuldibe search query in the ordinary
language parlance for possible retrieval. Naturdéxing language is said to enjoy
the advantage of high specificity, no update remljimbsence of incompatibility
between information representation and retrieugh hecall as well as exhaustively.
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However, it does not cater adequately for synonymhgre different terms refer to
the same entity; homographs also introduce amlyiguiatural language indexing
as terms with the same spelling and pronunciatindifferent meanings present
problematic scenario, for example, fine (a goodliguar a levy) or bat (sports
equipment or an animal).

3.1.2 Free Indexing Languagefree indexing language differs from natural
indexing language in that the latter is limitedtbg language of the document being
indexed, whilst the former is not (i.e., any appraje term can be assigned). Unlike
natural indexing language that is restricted byténms and phrases contained in the
document, free indexing language draws from anywletjudged suitable for
representing the contents of the document. Thimm#aat free language indexing
Is dependent on the prerogative and skills ofrtdexer. Furthermore, free language
indexing might be done manually by a human indewxéh the quality of the index
relying heavily on the indexer's understanding lué subject and terminology.
Because the computer must have some basis on Wwhassign terms, computerized
free indexing is, for all intents and purposes,daime as natural-language indexing..
Terms found adequate and relevant are assignedi@s terms.

3.1.3 Controlled Indexing Language:This is an artificial language that is
clearly defined and provides prescribed terms apothtion for indexing of
documents and retrieval. Many information retriespplications make extensive
use of natural language indexing and controlleduage indexingt provides array
of terms as authority list for selecting approvendrts for representing documents.
This system allows for standardization and conset@among indexers as the choice
of subject descriptors must be in tandem with tlesgribed guidelines. It involves
assigning descriptors that match the conceptssofiticument as specified from the
authority list. Controlled indexing languages aa&4o be more consistent, making
searchers' jobs easier and more efficient. Corttdéinguage indexing, on the other
hand, is considered as beneficial in a supportmgrenment for experienced users
since it eliminates the need to negotiate all ef differences inherent in natural
language..

We have two kinds of controlled indexing languagalphabetical indexing
languages and classification schemes. The fornm@udas thesauri and subject
heading lists. This provides alphabetical subjecms and rules of their usage.
Classification schemes are used for assigning inatathich helps to categorize
subjects within a context of classes for uniquentifieation. It is therefore only
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approved terms and notations that can be usedformation representation and
retrieval.
4.0 Conclusion

Retrieval would be a herculean task and in jeopédtte language or terms used
for representation of contents or document do raitimthe search or retrieval terms.
It is to this extent that intricate rules and pssas are followed in indexing which
leads to the creation of subject descriptors themoviding access points and
guides to ease retrieval. Natural indexing is retsttl to selecting from terms and
phrases contained in the document. Free indeximgukzge is at liberty to choose
any terms adjudged suitable for describing theamtnivhether they are contained in
the document or not whereas controlled indexinguage aims at standardization
and consistency hence indexing terms must be cHosenapproved authority list
as specified by the thesauri, subject headin@fidtclassification scheme.

5.0 SUMMARY

Language plays very essential functions in inforamatepresentation and retrieval.
The professional indexer utilizes words, phrasestarms to provide appropriate
descriptors for representing documents. Informats@mesentation is about indexing
which relies on three indexing languages to créatms, tags or notations that
uniquely identify each document in the collection fetrieval purposes. The three
languages discussed are natural indexing languege,indexing language and
controlled indexing language. Natural indexing laage is the language used in
normal communication or ordinary context of theuwlnent. They are derivatives of
terms and phrases used in the document. They dnecsuerminologies that
potential users from the discipline are conversdttt and will be most prone to
utilizing same as search terms. Free indexing laggus not limited to terms and
phrases contained in the document but are atyibbentilize any terms considered
suitable, adequate and relevant as index termesuripgtors. Controlled Indexing
Language is an artificial language that is presctidor standardization and
consistency among indexers. It involves assigniegcdptors that match the
concepts of the document as specified from the oaitiyhlist and prescribed
guidelines. It is also to be noted that the languaignformation representation must
approximate to the language used as search terrass&mmless retrieval dynamics.
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6.0TUTOR-MARKED ASSIGNMENT

I.  What do you understand by the concept “Indexing duage”?(b.)How
relevant is it to information retrieval?
[I. Differentiate between controlled indexing languagel natural indexing
language.
[ll.  What is Free Indexing Language?

7.0REFERENCES AND FURTHER READING
National Institute of open schooling (2013). Infation Retrieval System
Concern & scope. Retrieval from
http://digitalnios.ac.in/topic.php?id=339en5B15
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MODULE 3: INFORMATION RETRIEVAL TECHNIQUES AND MODE LS

This module introduces students to the variousriigcies involved in the retrieval of
information. These techniques include Boolean $wage stemming and algorism. The
method of evaluation of information retrieval syst i.e. Precision and Recall were
also discussed in this module. Efforts were maddedntify and describe the different
information retrieval models, which include the Bzan model, vector space model and
probabilistic models.

Unit 1: Information Retrieval Techniques

Unit 2: Information Retrieval Models
UNIT 1: INFORMATION RETRIEVAL TECHNIQUES
CONTENTS

1.0 Introduction

2.0 Obijectives

3.0 Main Content

3.1 Understanding Information Retrieval Techniques
3.1.1 Boolean Searching

3.1.2 Stemming
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3.1.3 Algorism

3.2 Precision and Recall

3.3 Functional Process of Information Retrieval
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6.0 Tutor-Marked Assignment (SAES)

7.0 References/Further Reading

1.0 INTRODUCTION
Today’s world is characterised by an influx of infation in different media.

This explosion in information has further increagbé challenge of information

retrieval as one will have to sieve through an ocafainformation to get the needed
information. As such, it has become imperativeidividuals, especially Library and
Information Science graduates to possess the reggaaformation retrieval skills. To

this end, this unit will introduce students to imf@tion retrieval techniques, with
specific reference to Boolean, stemming, algorisih @oting systems. The unit will
also explain the concept of ‘precision and reclwell identify the functional process
of information retrieval.

2.0 OBJECTIVES

By the end of this unit, you will be able to:
¢ Identify the different information retrieval teclopuies;
¢ Differentiate between the different informationrietal techniques
e Explain the concept of precision and recall

e Highlight the functional process of informationrretal

3.0MAIN CONTENT
3.1 Understanding Information Retrieval Techniques

Today, information can be found in the differentdmaeand in different form.
Aside storing information in printed document, psbérs of information now store
information in non-print media like electronic dadémses, Meta-data, and the internet.
The majority of web sites include semi-structuret alynamic material that is
intertwined with links and difficult to obtain. Sehing the World Wide Web differs
greatly from searching static and centralized dedab. A variety of query languages
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have been created, all of which are based on seunatsred data models and are
typically represented as labeled graphs. The msswei is figuring out how to
incorporate knowledge into information mining algoms. Although the majority of
Web pages are text-oriented, a significant quamtitihnformation is not immediately
accessible by typical search methods, thereforardents cannot be retrieved without
viewing each one separately (Lasic-lazic, Seljatafsic, 2000).This has generally
lead to an influx of information, otherwise knows anformation explosion. This
explosion, coupled with the jcomplexity of manydmrhation sources has reawakened
the need to adopt some strategies or techniquesriaving precise information.

Several advanced methods for Web information nedtier mining are analyzed:
1) Syntax analysis, 2) Metadata-based search uRID§ (Resource Description
Framework), 3) Knowledge annotation by use of CGangceptual Graphs), 4) KPS:
Keyword, Pattern, Sample search techniques, 5)nigabs of obtaining descriptions
by Fuzzification and Back-propagation (Lasic-laz8gljan, & Stancic, 2000). The
problem of choosing proper words and indexatioal$® stressed out. Consequently,
scientists and other scholars have establisheet€iff information retrieval techniques.
Among those techniques is the Boolean search tgglanterm truncation, stemming,
amongst others.

3.1.1. Boolean Searching

The means of specifying a combination of keywoflds tnust be matched for
successful retrieval is known as search logic. Aesallt, most systems search using
Boolean search logic. Boolean searching is thecheachnique used in querying the
internet or a database. The logic is used to cdrirans that describe the concepts in
the search query. The technique involves combikimgvords or phrases in a single
search query to retrieve on relevant and desiraakeesults. It can connect terms from
both controlled and natural indexing languages, laotth. In order to frame a search
statement, search logic may link up to 30 or mel@ch phrases together. According
to Lasic-lazic, Seljan, and Stancic (2000), usimgwdedge representation language
(KRL) to index Web content is one technique to iayar information retrieval. RDF
(Resource Description Framework) is one of thenit, iaduilt on XML, which is more
machine-readable than human-readable formats. A&noftion to make representation
easier is to utilize a set of straightforward anthbinable commands corresponding to
first-order logic, such as Conceptual Graphs (C@&Bjch may be used to index any
Web material.
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The Boolean techniqgue makes use of the Boolean mgoperators to refine or
limit or widen search results. The Boolean logiemgors are: AND, OR, and NOT. By
applying these operators ‘AND’, ‘OR’ and ‘NOT’, thhesearcher is able to teach the
system the information to include or leave out isearch results. This saves the
researcher’s time and allows him/her to focus oly tme relevant information. The
Boolean search technique is often applied when reed more than one word to
describe a search problem.

The ‘AND’ operator is used when one needs to ret¢ridl information about two
or more keywords. For instance, a search term sontathe words ‘Mosquito
and Malaria’ will bring results containing both Mpsto and Malaria. The use of
the ‘AND’ operator allows the researcher to combimae than one search term
in a single query, which in this case could be MalsAND’ Mosquito.

The ‘AND’ operator could be used if a researchentwao retrieved search
results related to celebrities with sport cars. Tésearcher could use the search term
celebrities ‘AND’ sport cars. This will fetch ouglevant results related to celebrities
having dealings with sport cars. In the same \@nmesearcher who wants to learn about
cloning related to humans could use the ‘AND’ opar#o retrieve only results related
to human cloning and not cloning of other animal®lgect. Such researchers could
use the search term: "Cloning ‘AND’ humans'. If tkeearcher wants to learn about
the ethical issues associated with human cloniegyrtshe can then extend the search
term by adding the ‘AND’ operator. Then we will lea¥Cloning ‘AND’ humans ‘AND’
ethics. This will help refine the search resultstfe researcher.

The ‘OR’ operator is used to retrieve search restdhtaining any of the search
terms. This allows this researcher to still comlsearch terms in a single query and
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retrieve results on any of the search terms. Ierotfords, the ‘OR’ operator allows the
researcher to make a broader search as such ssaulth yield more results. For
instance, a researcher seeking to retrieve infoomain transmittable viruses could
search for Corona virus or Human papilloma virumitarly, a researcher could also
use the search term: bioengineering or cloningeton more of cloning or genetic
reformation. Also, a researcher could use the ketaon: ecology or pollution to

retrieve results about ecology (without pollutiar) pollution (without ecology) or

documents containing either.

The ‘NOT’ operator is used to narrow the resultsdasingle query. The use of
‘Not’ helps the researcher to eliminate or excludeslevant) terms or records in a
research result. For instance, a researcher iteerassearching for information on the
2019 Corona virus could use a search term as “SBB&2 NOT MERS-CoV”. The
search will focus on only one type of Corona vimikich is SARS-CoV-2.A researcher
interested in reading about Gombe as city in Gosthte could use the search term:
"Gombe ‘NOT’ State’ to narrow down his or her sbaresults. This will eliminate
results about Gombe as a state.

The search statements are evolved one at a timelime search, with feedback
provided at each stage. The searcher enters dnsgatement, and the computer returns
the number of relevant entries. Using this typse#rch capability, the search strategy
may be fine-tuned to get a satisfying result. Logperators can be used to improve
gueries (AND, OR, NOT). The basic benefit is thahay be quick owing to automatic
indexing, which eliminates the need for human pgrdition. The downside is that
replies may be partial or that the amount of rasoilay be excessive, rendering them
useless.

3.1.2. Stemming

Stemming involves the practice of producing a molpgical variant of a root
word. It is generally a language dependent proeetiwolved in the removal of suffixes
from words so that words with the same root ma&dihether. For instance, words such
as ‘likes’, ‘likely’, ‘liked’ and ‘liking’ could be stemmed to the root word ‘like’.
Stemming allows the researcher to reduce worddstaoot without significantly
affecting the meaning or purpose of the search. ddew in Stemming, there are two
main errors that could occur. They are over-stergnand under-stemming. Over-
stemming, otherwise known as false positives, ®alren the stemmer removes more
characters or terminations than is necessary, liligreasing part of the characters that



Page 47 of 116

form the morphological root of the word. On theestinand, under-stemming, also
known as false negatives, occurs when the stemsnaoves parts of the characters or
terminations in a word or words and keeps some cmmglex suffixes in the root word
that should ordinarily be stripped. When this oscuve say the stemmer has under-
stemmed.

3.1.3. Algorism

Algorism in information retrieval is concerned withe way data are filtered,
indexed and retrieved with high level of precisiana single query. Consequently,
information retrieval algorithm can be classifiedoi three main classes. They are
retrieval, indexing, and filtering algorithm. Thetmeval algorithm, being the main class
of algorithm in information retrieval, focus on hamformation are extracted from a
word-based databank.

3.2. Precision and Recall

Precision and recall are two measuring techniquinensphere of information
retrieval used to measure how well an informat@neval system retrieves documents
that are relevant to the researcher. Typicallyannnformation system, the total data
base and the information to be retrieved couldibieed in four main categories. They
include relevant and retrieved; relevant and nbtiteneed; non relevant and retrieved
and non-relevant and not retrieved. While the @wnformation helps the researcher
to answer his/her questions, the non-relevant mddion does not contribute to the
solving of the research problem. Consequently,smgle query, there is the possibility
of retrieving relevant information and also the gbdity of retrieving non relevant
information. Therefore, precision is the total n@mnbf relevant retrieved documents
(information useful to the researcher) over thaltotimber of retrieved documents from
a single query. Hence, precision encompasses ility &dbretrieve top ranked relevant
documents in a single search. For simplicity stkedescription of precision could be
given as:

Number of Retrieved Relevant documents

Precision = Number of Total Retrievedulments

On the other hand, recall is the ratio of retrievelévant document to the number of
possible relevant documents in the database. Blgsioecall measures the extent to
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which a retrieval system is able to retrieve dikvant documents in a database. The
formula for recall is given as:

Number of Retrieved Relevant documents

Recall = Number of Possible Relevant documen
3.3 Functional Process of Information Retrieval

Information retrieval comprises some functional gesses. While several
opinions and thoughts have been raised in therpgatding the functional process of
information retrieval, it is now widely acceptedaththe functional process of
information retrieval is composed of four main panamely; item normalization,
selective dissemination of information (i.e. magljchival document database search,
and index database search. These four parts destiré functional process of
information storage and retrieval.

3.3.1 Item Normalization

In the functional process of information retrievéém normalization is usually
considered the first step in the process since at ithis stage that the format of an
incoming item is being normalized in an integrasgdtem. In this stage, the system
is able to normalized all external item into a @ynfable system and also logically
restructure all items in the system. The normabrabf data here provide room for
the creation of searchable data structure as wedteanming and characterization of
tokens. This ensures standardization of all itemseoords in the system as the
system could have single formats for all itemsl@vwamultiple formats.

3.3.2 Selective Dissemination of Information

This is one of the functional processes of infororatetrieval characterized by
search process, indication of interest by userstla@diser mail files. At this stage,
one is able to match each user need or interggtém or up-coming information in
the system and when the user needs is matchedheitiser, the information is then
sent to the user via mail. The information systemahle to track a user profile and
understand their search interest through theirchdaistory and then provide future
recommendations to the users in the light of tleeiauilated information. While this
process is primarily used in a text based envirorimié can also be used in a
multimedia environment.
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3.3.3 Document Database Search

The document database search primarily comprises gegments namely; the
document database that comprises all informatioered and stored in the database,
the search query or search term entered by tharass, and the search process. At
this stage, a query entered by the user searchghite database to retrieve relevant
information based on the search query entered. 3éasch is mainly considered
retrospective and the user may benefit from thesctigk dissemination of
information feature if he/she is online. Users rhayable to filter their search at this
stage depending on the interface and feature afébmgn database.

3.3.4. Index Database Search

This process involves searching through an indét@dae or a collection indexes
to retrieve an earlier saved or stored file fompiag or decision making. In this
search, information retrieved only direct the usavhere he/she can acquire detailed
information. The information in the database onbjinp one to where detailed
information could retrieve. The index database bsusultiple index files. Index
files are classified into two namely; public and/pte index files. The classifications
of these files are usually set at the point of emgethe data in the database.

Metadata-based search is the second option. Matadaed search uses meta-
descriptions from documents to do searches. Ate®ushould explain the
document's properties and content. There are tp@stybasic type, which works as
a library system and has a predefined set of ate#(e.g. author, title, ISBN), and
intelligent type, which can extract information fmoa semantic network. One
important issue is that there is no reliable wayirid relevant documents without
having to go through each one manually. As a retut WWW Consortium has
introduced RDF as a standard language for maclkeiagable descriptions of Web
resources

Automatic metadata generation - Automatic metadata generation can be used to
collect context sensitive metadata, which is subsetly represented using RDF,
according to Dewey decimal classification (ref. Aitomatic classifier is a Java-
based object-oriented system that gets HTML docisneom a URL, analyzes the
content, and applies a DDC classification classkn@aithe document. It compares
terms discovered in the document to terms manuksrgnated as DDC hierarchy
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nodes. As a result, relevant metadata including dbeument title, keywords,
abstract, and word count are generated. Documatitssimilar subject matter will
be grouped together under the same classificataok.iRDF is viewed as a "Web of
Trust," with each document being well-described gererally recognized. Metadata
has been attempted in HTML texts in a variety ofysvalhe issue is that such a
technique is not required.

4.0 CONCLUSION

Information retrieval technique is a very importggthnique that must be mastered by
every individual, especially information practitens like librarians in this digital age
where there is excess information in circulation. de able to effectively retrieve
information from different databases, one must baversant with the different
information retrieval techniques like the use obB@n operators and stemming. Also,
one must be able to assess and understand thearett@recision level of the database
being searched.

5.0 SUMMARY

In this unit, we discussed information retrievalteiques. At the beginning of this unit,
we introduced the different information retrievathniques such as Boolean searching,
stemming and algorism. We identified the threeedéht Boolean operators as ‘AND’,
‘OR’ and ‘NOT". During this unit, we explained hotlie different Boolean operators
could be employed when searching for informatiothminternet of in any database.

In this unit, we equally introduced the informati&trieval measuring concepts such as
precision and recall. It was explained that whilegsion deals with the total number

of relevant retrieved documents over the total nemds retrieved documents from a

single query, recall focus on the ratio of retrigvelevant document to the number of
possible relevant documents in the database.

6.0 TUTOR-MARKED ASSIGNMENT (SAES)

1. Explain Boolean searching.
2. What is stemming?
3. Differentiate between Precision and recall in infation retrieval.
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In the last unit, you learnt about the differerformation retrieval techniques,
and you were introduced to Boolean search techajggiemming and algorism. You
also learnt about the information retrieval measygconcepts such as precision and

recall. In this unit, you shall be introduced tee tHifferent information retrieval

models.Information retrieval process involves tbarshing of information needed to
meet one’s need. While the current explosion obrimiation has made it a
cumbersome procedure to retrieve needed informati@knowledge of the different
information search techniques and information egatl models will enhance the easy
retrieval of needed information. This unit therefdiocuses on the information
retrieval models as identified and explained bjedént information experts. The unit

will examine the general models of information ieatals in addition to the major
information retrieval models.
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2.0 OBJECTIVES
By the end of this unit, students will be able to:

¢ Identify the major information retrieval models;
e Differentiate between vector space model and Booteadel
e Explain Probabilistic Model of information retridva

3.1 General Models of Information Retrieval

Information retrieval is an important part of afommation seeking process. An
information retrieval system comprises some classiwodels that are based on a
combination of uncertain inference and propositidongic. However, while the
propositional logic is sufficient for text-basedcdonents, it is normally insufficient
for the retrieval of multimedia documents or comgerence the introduction of
models based on predicate logic. This further iespthat models in information
retrieval could either be based on propositiongid@r predicate logic.

3.2. Major Information Retrieval Models

According to Lancaster and Warner (1992), the misfmrmation retrieval models
are divided into four namely; Boolean model; Vecpace model, otherwise called
statistical model; probabilistic model; linguistind knowledge-based models. These
models were developed in order to retrieve inforomseamlessly.

3.2.1 Boolean Model

The Boolean model is a model used for current laggde retrieval systems and
in on-line information services. The model, whishbased on a set of theories,
comprised Boolean algebra and the Boolean logicpomants (such as ‘AND’,
‘OR’ and ‘NOT’. While the model is very useful information retrieval, it has a
major drawback in that it does not rank result diktretrieved information. This
model is divided into different sub Boolean modslgh as the standard Boolean
model, narrowing and broadening techniques, smaotéan and extended Boolean
models. Each of these sub Boolean models has its advantages and
disadvantages. For instance, the standard Booleaelrs easy to implement and
is computationally efficient but it is difficult taonstruct Boolean queries.
Furthermore, while the model has a feature of esgiweness and clarity, it is
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difficult to control output. This therefore reinf@s the need for the adoption of
other forms of Boolean models like the smart antdreked Boolean models.

3.2.2. Vector Space Model (or Statistical Model)

The vector space model, sometimes referred toeast#itistical model, is a type of
information retrieval model that ranks documentsdolaon the similarities between
the search terms or query and the available doctsrEne model assigns high value
to documents that have high number of the quempdein the document. So a
document can have a few of the query terms initleeltut may be ranked higher
than other documents that have high number ofdleeygderms in the title. The vector
space model builds index by perusing through theud@nts to identify important
terms in the documents. It is through this proddsg the document identifies
important or relevant documents. Consequently vdator space model thrives on
two main assumptions:

1) The more similar a document vector is to a qweistor; the more likely it is that
the document is relevant to that query.

2) The words used to define the dimensions of thaces are orthogonal or
independent.

3.2.3. Probabilistic Model
According to Belkin and Croft (1992), the probatdiit model of information
retrieval operates on the principle of ranking duents based on the probability of
the documents being relevant to the researcheesyqur search terms. The model
ranks documents by comparing the documents tosbequery(ies). This is denoted
by binary vectors ~d and ~g. One of the meritshatg model is that it has higher
chances of providing users with a ranking of higimber of relevant documents.
This is beside the fact that queries are easyrtautate in this model as users send
gueries using natural language and not query lagggudowever, the model does not
support the Boolean relation as it has a limitegressive power.
3.2.4. Linguistic and knowledge-based models
The linguistic and knowledge-based model is userktioeve documents. The
model does this by performing a morphological, aghit and semantic analysis of
available documents to determine the relevancbetibcuments to retrieve. This
model is seen by many as the simplest form of decumetrieval because the model
uses search terms or keywords entered to searatiothanents keywords in the
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database. As a result, the model only retrievesmeats by picking documents (in
the database) with similar keywords entered byifiez. This method of information
retrieval has often been criticized since thegegsod chance of the system missing
some relevant documents. One major constraintdatia linguistic approach is it
inability to resolve word ambiguities and/or gernergelevant synonyms or quasi-
synonyms based on the semantic relationships betwewds. However, the
presence of advanced technologies such as expstesrs and other forms of
artificial intelligence has helped in the retrieghrelevant documents based on the
linguistic and knowledge-based model.

4.0 CONCLUSION
The different information retrieval models offeffdrent merits and demerits on its
own. It is therefore imperative for information exfs and information seekers to
be conversant with these models in order to detexrtie most suitable model to
adopt at every given time. Needless to say thatlifferences between the various
commercial retrieval systems are increasing evaadmology advances. As such,
knowledge of only Boolean techniques will not bdfisient in every cases of
information retrieval.

5.0 SUMMARY

In this unit, we highlighted the different informat retrieval models and went
on to explain the different models. It was mentobrieat the different information
retrieval models include the Boolean model, vedpace or statistical model,
probabilistic model and linguistic and knowledgesé@ models. From the unit, we
learnt that the vector space model assigns highevial documents that have high
number of the query terms in the document whilditiguistic and knowledge-based
model use search terms or keywords entered (bygbg to search for document’s
keywords in the database. It is through this mettiad relevant documents are
determined in the linguistic approach. Also, it wased that the probabilistic model
of information retrieval operates on the principfeanking a document based on the
probability of the document being relevant to theearcher’s query or search terms.

6.0 TUTOR-MARKED ASSIGNMENT (SAES)
1. List the major information retrieval models
2. Differentiate between vector space model anddzwomodel

3. What is probabilistic Model of information retvial?
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MODULE 4: MULTIMEDIA INFORMATION RETRIEVAL SYSTEMS,
RETRIEVAL ON THE WORLD WIDE WEB AND DIGITAL LIBRARI  ES

This module introduces students to the concepts of:

I. Multimedia,
ii. The World Wide Web and
iii. Digital Libraries.

The module extensively discusses the need for medtia information retrieval
systems, the basic multimedia search technologsmaltimedia information retrieval
systems, with specific reference to the contexedasontent-based and concept-based
multimedia information retrieval systems as welllasimperatives of Digital Libraries.
Furthermore, the module addressed issues relatithgg tretrieval of information on the

World Wide Web, like the search engines, indexihgveb documents, taxonomy for
web search tools and web services amongst others.

Unit 1: Multimedia Information Retrieval Sgstis
Unit 2: Information Retrieval on the World 8¢ Web

Unit 3: Digital Libraries and RetrieVatperatives
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1.0 INTRODUCTION

Advancement in technologies has resulted in theofiskfferent media for the
processing and storage of information in differémtmat. This development has
allowed for the use of information in the form ofages, videos, music amongst others,
for planning and decision making. This is what gase to the concept of multimedia,
which means two or more media or modes of consumifagmation which could be
in form of reading, watching and listening. To thigd, this unit will seek to give light
to the concept of multimedia, describe the basidtimedia search technologies,
elucidate on image indexing and retrieval, imagaragentation and content based
retrieval. Overall, this unit will attempt to dedx® multimedia information retrieval
systems.

2.0 OBJECTIVES

By the end of this unit, you will be able to:

Defined the concept of multimedia;

Identify and explain the basic multimedia seardhi®logies;
Describe the multimedia content based informateineval; and
Identify the approaches to Image Indexing and Bt

3.0 MAIN CONTENT
3.1 Concept of Multimedia

The ability to gather, store, edit, integrate, godry information given in several
formats, such as text, graphics, audio, video, phdtographs, is referred to as
multimedia. Multimedia isn't a technology in thaditional sense. It's more of a notion
that represents a collection of technologies thakwogether to benefit the end user.
Multimedia databases are becoming increasingly comm today's computerized
world because they allow users to effortlessly nganaarious sorts of complicated data
modeled after the actual world. As a result, usarsalways find new data kinds in a
multimedia database, such as:

Image DataThis is a type of data that is typically foundnmultimedia databases, and
its uses include simple figures, icons, and medmabes such as X-rays.)
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Video Data These are video files that have grown increagirsggnificant as new
technologies such as video distribution have entergee ability to store a home video
on a computer is now more convenient than ever.

Audio Datais used to both store and deliver music, noises speech.

Document DataThese are traditional text files that contairomfation in the form of
text. These files are still in use, however theéorage capacities have increased.
Multimedia objects differ from standard text or renmoal documents in that they
typically need a significant capacity of memory atidk storage. In addition, the
processes performed on multimedia files differ.(edgsplaying a picture or playing a
video clip is different from displaying a text pgraph). A multimedia database
management system should be able to provide amoamvent that is conducive to the
use and management of multimedia items. A multismeditabase management system
must be able to support the following basic opereiin addition to the standard tasks
of a database management system:

Handles image, voice, graphics and other multimddta types

Handles a large number of multimedia objects

Provides a high-performance and cost-effectiveagimanagement scheme
Provides efficient storage and retrieval of multih@aeobjects and a multimedia
database management system with a dynamic arahitect

© O O O©

Multimedia is the field of computing which dealstlwithe integration of text,
graphics, videos, animation, images and any ot of media files for processing,
transmission and storage (Ftsm, 2018). Basicallytimedia connotes that computer
information can be represented through differerdimsuch as text, images, videos etc.
It uses multiple forms of information content amdormation processing. The basic
elements of multimedia include videos, images,, tantlio, animation and graphics.
Examples of multimedia include audio slideshow atdkeo podcast. Contrary to
traditional media like printed materials, multim@diombines information in diverse
kinds of formats. Multimedia can be used to stafermation and its contents viewed
through technologies like laptop, smart phones,sandrt television.

Moreover, multimedia can be broadly categorized itwo broad categories,
namely:
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1. Linear category: In this category, there is sthqguwogression of content and it does
not require any form navigation control from thewer to make progress. An example
of this is when you watch a blockbuster movie.

2. Non Linear category: This category makes pragoesthrough the interactivity of
the participants involved. For instance, the usevidEo games for entertainment
requires the direct involvement of the actors.

Due to the increasing importance of multimedia infation and technology in the

today’s society, multimedia is now being appliedlifferent industries and places such
as engineering, mathematical and scientific rebgeaducation, entertainment, social
work, creative industries, journalism, and medicB®ongst others.

Multimedia database management system architecture

According to Volovici, Breazu, Mitea, and Morar(@010), the architecture of a
multimedia database usually consists of three tayérese are the following:

The user interface layer, the conceptual layer,cwhincludes the object and
composition layers, and the internal layer, whicargually becomes the storage layer.

Tasks to be handled at the interface level inclioiect browsing, query processing,
and object composition interaction. The user ca@ olsject browsing to identify
multimedia resource entities that can be reusee.uBler specifies information through
text-based or visual queries a set of conditiorteeaesource's properties and returns a
list of candidate objects the appropriate objectsthen reused. A text-based query
language cannot successfully locate multimediauess, unlike text or numerical
data. The method that allows the user to effeatifiatl reusable multimedia elements,
such as photos, sound, video, and other formiseifottus of content-based information
retrieval research. The database interface shosdtstathe user in composing or
decomposing multimedia documents after a succeissfugval. To handle objects, the
second layer collaborates with the interface layerexpress distinct relations among
objects, object composition often involves a nundfdinks, such as association links,
similarity links, and inheritance links of an olbjeriented system. The database
graphical user interface or a number of applicapaygram interface (API) functions
are used to specify these linkages.
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Clustering and indexing are two performance-relatbdllenges addressed by the
storage management laye&Clustering is the process of physically organizing
multimedia material on a hard disk such that whters iretrieved, the system can
efficiently read huge binary data (Sifaoui, Abdetkr Alouane, & Benrejeb, 2009)..
Typically, retrieval performance must ensure soawell of service quality as well as
multimedia synchronization. To find the physicaldegbs of a multimedia object,
indexing requires a rapid finding technique. A ctiogied data or file structure is
sometimes used in the scheme.

3.2 What is Multimedia Information Retrieval Systens?

This refers to the technology used in the searcfungnd finding of multimedia
documents (usually in the form of text, video, ilmagmusic etc) stored in a database
or in the internet. According to Kambau and Hasi(#017), multimedia information
retrieval system is an information retrieval systwehich seeks to extract information
from multimedia data sources. This retrieval sys#édiows one to retrieve and utilize
text, images, audio and video after a search psockss imperative to add that while
multimedia information retrieval system refershe technology or software used in the
extraction of multimedia contents, multimedia imf@tion retrieval refers to the
process of searching and retrieving multimedia dumnts. The retrieval of multimedia
contents typically begins with a query (which cohélin the form of text or an image)
for the purpose of retrieving similar contents. éwerview of multimedia information
retrieval systems is presented in figure 2.
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Figure 3: An Overview of MIRS, Adopted from COMP9314 Advanced Database
Systems — Lecture 5 — Slide 16 — J Zhang

3.3 Need for Multimedia Information Retrieval Systans

The rapid growth in multimedia related contentdliffierent online and offline
platforms, coupled with the complexities associatédd many multimedia contents has
reawakened the need for effective multimedia inftron retrieval systems. This need
is further reinforced by the diversity of multimadielated content types which can be
found in variety of information environments. Asesult, computer and information
experts have attempted to develop different multisménformation retrieval systems.
It should however be noted that there is no siittgal solution for information retrieval
as there are different multimedia content typeslabi@ under different environment.
Consequently, some of the reasons of developingimedia information retrieval
systems include:
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1. Multimedia Data Types: One major issue surrounding multimedia informat®n
that they come in a variety of data types sucless audio, video, animation, graphics
etc. this therefore justify the need to have aadtive retrieval system for the purpose
of retrieving multimedia information.

2. Alpha-numeric nature of multimedia data: The regular database management
systems may not effectively handle multimedia da¢aause its characteristics and
requirements are significantly different from regulalpha-numeric data; hence,
information managers result to developing a sepaettieval system for multimedia
data.

3. Vast Multimedia Data: The development of a multimedia information retaie
system allows for the capturing, storage and nadtief relevant vast multimedia data.

4. New Media: In recent years, the world has experienced thedaottion of new
media in addition to the existing media. This lektb a shift from content based image
retrieval to the retrieval of other forms of muladia information.

3.4 Multimedia Information Retrieval System

Multimedia information retrieval system focuses tre techniques in retrieving
multimedia related content. The system primarilgldavith the bridging the gaps and
easily translating multimedia content from theiwltevel to high level concepts.
Consequently, the retrieval of multimedia informatcould be divided into three parts
namely; content-based multimedia retrieval, conteaded multimedia information
retrieval and concept-based multimedia informateinieval.

3.4.1 Content-based Multimedia Information Retriewal

Content-based multimedia information retrieval sedi to retrieve image, audio
and video content. Hence, it is divided into thoas¢egories namely; content-based
image retrieval, content-based audio retrieval ematent-based video retrieval. The
content-based image retrieval makes use of elersanksas colour, shapes and texture
to retrieve image content from the database whiecontent-based video retrieval is
an extension of the image retrieval but appliesionoteatures to the moving image.
The video retrieval system uses video parsing,esargnalysis features and abstraction
to retrieve relevant videos from the database. alltko retrieval system makes use of
audio signals with acoustic or semantic featureshis case, acoustic feature could
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include the pitch, cepstrum and loudness while s¢éim&ature could include rhythm,
timbre and events.

3.4.2 Context-based Multimedia Information Retrieval

This type of retrieval combines the user's contemtl knowledge of information
retrieval with multimedia search technologies tdriege needed contents. The
implication of this is that the user search behaw@nd characteristics will influence
the search outcome. Therefore, context-based nadiaminformation retrieval may
include several dimensions such as time, locatieat, current task.

3.4.3 Concept-based Multimedia Information Reteval

This category of multimedia information retrievattis on using manually built
thesauri or by extraction of latent word relatiapsand concept from the corpus to
retrieve relevant multimedia contents. It usesaasifier to select multimedia data from
a pool of data or from a database when a quenadeirit became necessary to develop
the concept-based multimedia information retriesaé the inability of the content-
based and context-based multimedia informationenetl to describe semantic visual
features or semantic audio features.

3.5 Basic Multimedia Search Technologies

Among the basic multimedia search technologie®trieval method are the metadata
driven search retrieval, piggy-back text searchiomated image annotation,
fingerprinting amongst others.

3.5.1. Metadata Driven Search

The metadata provide information that is used sxdlee, manage, store, create
and retrieve multimedia information. Metadata cobtl used in multimedia search
gueries and it comes in layers which enable orseilbonit a piece of information about
an image, video, audio or text in a database. Keltiia metadata also play a major role
in the indexing, classification and location of tmakdia contents through the
development of appropriate schemas. For exampaeYorld Wide Web consortium
uses the XML schema language to document and vetmentents. Furthermore,
several standards for bibliographic metadata haea bleveloped for easy management
of stored documents. For instance, the Machine &#dadCatalogue 21 (MARC 21),
MPEG-7 and the Dublin Core are among the most osgddata standards.
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Fuzzification: It is a well-known truth that retviag necessary information from the

Internet can be a time-consuming operation. Thddorental reason is that the content
on the Internet is poorly classified. Of course,ngndVeb search engines employ
specific robots in their search for new Web sitag] when a page is discovered, it is
assigned to the appropriate categorization catelgasgd on the classification method
employed by the web search engine. Metadata dlzet#nin, on the other hand, can be
added to web objects. This means that the claasdit duty is delegated to people who
design and maintain web elements in part

M. Marchiori (ref. 6) suggests the fuzzificationtimed as an advanced solution for Web
classification. According to him, existing Web nudta sets have properties allocated
to objects, but they are either present or absestead, he proposes that attributes be
fuzzified, meaning that each attribute be assign&dzzy estimate of its relevance for
the Web object, specifically a value ranging frobo Q." This indicates that an attribute
with a value of O is irrelevant to the Web objextwhich it belongs. The attribute's
relevance to the Web object is 40% if the valu@.4s Because classification is only a
rough approximation, fuzzification provides for radreedom within a predefined 9
classification system, allowing for more detaileghking while keeping the core
collection of ideas limited.

Back-propagation so far, we've seen how to determvimether a Web object is relevant
to a search query by looking at the informatiortantains. Because the Web is a
dynamic medium intertwined with hyperlinks, it igygical occurrence for one Web
object to point to another or even multiple Webeahks. This leads us to the challenge
of determining the significance of an object thedirected to by another object, as
explained in M. Marchiori's paradigm (ref. 6). As®ithat a Web object O has the
metadata A: v, indicating that the attribute A tias fuzzy value v. We can "back-
propagate" this metadata information from O tof@here is another Web object O
with a hyperlink to O. Because we can simply atévile hyperlink, we have the
impression that the information contained in O gsikked as A: v) is also accessible
from O'. However, it is not as if we are alreadyQnbecause in order to access the
information, we must first activate the hyperlimkdathen wait for O to be retrieved. As
a result, O"s relevance to the property A is netsame as O'(v), but it has faded in
some ways, because the information in O is onlyrewtly accessible from O', not
directly present within. To solve this problem, tiply the attribute's value v by a
"fading factor" f (with 0<f) and fade it.
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Piggy-Back Text Search:Simply put, this kind of multimedia search allowsr f
automated processes to create text surrogates @itimadia. This category of
multimedia search focus on the retrieval of multiilmecontents, especially videos by
extracting its search strings from Teledex, closadtion and subtitles. While the
speech recognition and optical character recognisaised for audio and text retrieval
respectively. However, information about some ausboinds like music could be
converted into text like the MIDI files that alsadisome note representation. The piggy-
back text search employs a variety of text matchewhniques to search, edit and
manage multimedia contents.

3.5.3 Automated Image Annotation

This is an image retrieval system where metada&aatomatically assigned to digital
image by computer systems using keywords or caqgo locate, organize and retrieve
relevant images from a database. This processmetsnes referred to as automatic
image tagging and can be likened to a multi-claesye classification with a very large
number of classes. The automated image annotaktrace requested images by
conducting an image analysis through machine legrtéchnology. This retrieval
system holds more advantages than the regularrdeoésed image retrieval as queries
can be more naturally specified by the user. Qaali® not have to rely heavily on
colour and texture as it is with the content-bassmbe search.

3.5.4 Fingerprinting

This is an important retrieval method in multimediformation retrieval. This
retrieval method uses a prescribed algorithm tantifle and retrieve a specific
multimedia object based solely on its content. Erpgnts can be applied to both audio
and image. In fact, both set of media has the dargerprints requirements, i.e., they
are small, reliable, fast, and have unique locatibdifferent records in the database
even under degradation or little change. Howevss, grimary distinction between
audio and image fingerprinting is that while theliaus a one-dimensional air pressure
function of time, the image fingerprint containsatst two-dimensional colour
distributions (Riger, 2010). The fingerprint regaésystem is an ideal system against
degradation or deliberate modification. Some oftdmhniques involved in multimedia
fingerprinting include computing of salient poinextracting features from vicinity,
making invariant under rotation, quantizing, indexor text search engines, enforcing
of spatial constraints after retrieval etc.
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4.0 CONCLUSION

It no secret that multimedia information retriev&stem has become an
important part of information retrieval system iaoday’s world, occasioned by
technological advancement and the disseminatioma®asing semi-structured or
unstructured data across different media suchxasaadio, images, videos and other
forms of multimedia. Consequently, several multimadformation retrieval systems
have been established like the context-based nedisninformation retrieval system,
content-based system and concept-based systenhefudre, several multimedia
search techniques have been developed to enhamcettleval and management of
multimedia contents. Among those techniques ar@itigy/-back text, metadata driven
retrieval, image annotation and fingerprinting.

5.0 SUMMARY

In this unit, we examined the concept of multimemha multimedia information
retrieval system. We explained the linear and mealr category of multimedia and it
was noted that the use of multimedia connotes tbatputer information can be
represented through different media such as mziges, audio, videos etc. If you recall,
we defined multimedia information retrieval systaman information retrieval system
which seeks to extract information from multimed&a sources. We then went further
to explain the need for a multimedia informatiotriezal system. Also in this unit, we
identified and explained the three parts of multraeinformation retrieval system
which include content-based multimedia retrievalpntext-based multimedia
information retrieval and concept-based multimadfarmation retrieval. Finally, the
different multimedia retrieval techniques like tmetadata driven search, piggy-back
text search, automated image annotation and finigéng were discussed to underline
the method of retrieval of multimedia information.

6.0 TUTOR-MARKED ASSIGNMENT (SAES)

1. What is multimedia information retrieval system?

2. Why do we need a multimedia information retrlesyestem?
3. Explain content-based multimedia informatiomiestl system

4. Discuss basic multimedia search technologies
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1.0 INTRODUCTION

The Web or the World Wide Web is one of the remialdanventions in modern era.
Sometimes called the Internet, the web holds tegeshpool of information from
different sources (web addresses). In fact, thetexce of the World Wide Web is one
of the reasons the World is currently experieneingnflux of information (information
explosion). Due to the large amount of informationthe World Wide Web,
information seekers are often faced with the chgke sieving through a pool of
information to retrieve the relevant informatiowrr the pool. For instance, a single
guery in the Web could generate thousands of gesalnprising of both relevant and
irrelevant information. As a result, individualspecially information experts, must be
skilled in the process of retrieving informationorin the World Wide Web.
Consequently, we will be looking at informationrietal on the World Wide Web in
this unit. This unit will introduce you to the Wdrlwide Web and its related
technologies such as search engines and other eaebhstools. In this unit, we will
also discuss the indexing of web documents andssalch services

2.0 OBJECTIVES
By the end of this unit, you will be able to:

Identify the different search engines in the Wakldle Web;
Understand the indexing of documents in the Worldé\Web
Explain the different web search services

Discuss the taxonomy of web search tools

3.0 MAIN CONTENT
3.1 Introduction to the World Wide Web

The World Wide Web is an interconnected informatgystem which gives
universal access to wide range of documents withigorm resource identifier. The
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Web contains web resources which are hyperlinkedni®ans of hypertext or
hypermedia and the linked documents connect relatednation which allows users
to access them directly by clicking on the linkeorevor phrase. Being an information
system, the web contains information resourcesifierdnt media which include
images, audio, video, animations, text and othem$oof information usually with
hypermedia feature. Invented in 1989 by Sir Timriges-Lee, the web operates with
some software applications and standard protoakés the Hyper-Text Transfer
Protocol (HTTP), Hypertext Mark-up Language (HTMahd Web browser. The
hypertext mark-up language for instance, is usenmat WebPages which usually
contains resources with common theme and domaie néine HTTP on the other hand,
IS an internet protocol that allows the retrievadl aransfer of linked resources across
the web. These web technologies aid the retriawéki@nsmission of information over
the internet.

The World Wide Web first gained the acceptancéefiublic in September 1993
after the launching of Mosaic, a web browser dgwetdiin the United States of America
by Marc Andreessen. Since then, several other waliders have been developed such
as the Internet Explorer developed by Microsoft gooation; Safari, developed by
Apple; Firefox, developed by Mozilla; Chrome, deymdd by Google; and more
recently, Edge, developed by Microsoft.

3.2 Web Terminologies and Technologies

Start on Saturday. Users can now access a wides rahtgxtual information
resources. OPAC, Gateways, Portals, Subject PoE#stronic Journals, Online
Databases, Subject Directories, and Search Engireegxamples of web-based
reference resources and services for accessingnatmn from libraries (Borgman,
2000, Bhatnagar, 2005) The kind of information geddy these resources are quite
similar. It can be difficult to tell the differendsetween some of them at times.
Because digital libraries are expected to haveoad gollection of these materials, it
IS necessary to describe a few of them in thisystada better understanding.
Library OPAC - On Line Public Access Catalogues, is an esdqudra of many
digital library collections and retrievallt enables users to search for and retrieve
bibliographic entries from a library's collectionfn addition to traditional
bibliographic records, several OPACs now allow asde electronic resources and
databases.
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Library Gateways - Library Gateways - A gateway is defined as aifgchat
enables easy accessibility to network based ressuit a given subject area.
Through a resource database and indexes that csgabshed through a web-based
interface, gateways give a simple search functiesrnwall as a much-improved
service. The information provided by gateways isiuadly cataloged. A wide range
of topics are covered by gateways. The followirggsome well-known gateways:

» Internet Public Library (IPL),

= Bulletin Board for Libraries (BUBL),

» National Information Services and Systems (NISS),

» Etc. ,(Bhatnagar, 2005)

Library Portals In the library community, portals may be defireslgateway
to the services library provides to the users witleeeprocess is achieved through
seamless integration of existing services by usimgding agents such as
customization and authentication services, seamatogols such as loan protocols,
ISO10161, and e-commerce (Bhatnagar, 2005). As@tyeeonsumers can get a
customized solution that allows them to accessarurfitom both print and electronic
platforms

Subject Portals- Subject Portals - Information professionals iaareasingly
using their abilities to help organize the vast amaf information available on the
Internet. The emergence of subject-specific welncheangines known as subject
portals, where appraisal of information covered imary priority, is an excellent
example of their influence.

Electronic Journals Electronic journals make up a significant portafracademic
libraries' collections. Many journals are now aablié electronically; some are full
text, while others merely contain bibliographic aland an abstract. Electronic
journals have the advantage of being regularly tggdland quick to access. The
negative is that it is relatively easy to breakyrgght laws. They're available in a
variety of formats, including bitmaps, PostScripBF, ASCII, SGML, and HTML.
Users may receive library services via CD-ROM, enaail, or via the web.

Online Databases Online Databases - These are enormous collectibmachine-
readable data kept by commercial organizationsamogssed via communication
lines. They are subscribed to by many librariesctmmvenient access to and use of
current information. The downside is that only lmgraphic information is
provided, rather than the entire text. When théesyss offline for whatever reason,
the information cannot be accessible'.
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Search Engines Search Engines - Search Engines are massivieedaimof web
page files that are automatically compiled by maekj whereas subject directories
are compiled and maintained by humans. Every pagewebsite is indexed by a
search engine, and subject directories only linkhémnepages. An information
retrieval (IR) system is commonly referred to a®garch engine. A search engine is
a piece of software that searches a database afale documents for citations,
documents, or information that matches or respaimds user's query. Text
documents, extracted information from text, photog] audio are all examples of
materials that can be retrieved.)

Subject Directories - Subject directories are déife from search engines in that
search engines are filled by robots that find amigx sites, whereas subject directories
are populated by humans who make editorial chof@eseral, academic, commercial,
and portal subject directories are essentiallyxritiane pages of websites. Relevance,
effectiveness, and a high level of content quaiyamong the advantages. The lack of
depth in their coverage of the issues is one of flaavs.

E-Book - The term "electronic book" or "e-book," inventbd Van Dam of
Brown University in the 1960s, is now widely us@d.e-Book, according to the Harrod
Librarians Glossary, is a broad term for electrgmaducts and multimedia publications
that may be accessed directly from the Web or ysigll form via optical disk.

Online Database - There are different types of onlie databases which
includes, @mplete indexing and abstraction databases, tetdbdses, reference
databases, and statistics databases.

Indexing and abstract databasgsovide bibliographic information about journals
included summary of articles. For example, SCOPUSA, LIST, etc. are full text
database containing an organized collection of rinfdion on a particular
multidisciplinary topic or theme, example ScienageebX. References databasere the
many Dictionaries, Almanacs and Encyclopedias, énatavailable on the Internet in
electronic formatStatistical databasesontain useful numerical data for the mass.
Use-Net- The Use-net is a global electronic bulletin boaletre millions of individuals
exchange public knowledge on every subject imadgalis also known as "Net-
news," and it's made up of thousands of newsgroapsring a wide range of topics.
Use-net/news-feed information can be read usingréety of news-reader software
programs. Unlike e-mail communications, Use-netsigwoup messages are not saved
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on (users') computers unless they are explicitty @nsciously saved there (Martin,
Murugiah, & Nandhini, 2016, pp. 82-84).

UnCover —In libraries in developed countries, UnCover isoaline periodical article
distribution service and a current awareness agetibol for libraries in developed
nations. Its database has about 18000 English #&ysgyublications and is still
increasing. A simple online order system makes ewght million articles available.
Every day, 5,000 new citations are added. Artielagrge in UnCover at the same time
as the issue of the periodical is delivered tditivary or local newsstand, making it the
most up-to-date index available. It is extremelyefuk for librarians, presenters,
students, and the general public who require cuirdarmation given rapidlylt is
completely free to search the UnCover databasesWsest only pay for the items that
they have ordered (Martin, Murugiah, & Nandhini1B) It is impossible to discuss
the retrieval of information in the World Wide Waefathout first identifying and
discussing some of the web terminologies and tdogres. Being an information
system, the World Wide Web does not function idason. The web brings together
several related technologies in order to execudlestand to function effectively. For
the purpose of this study, we refer to web techgielbas tools and techniques available
over the internet which allows for communicationcam different devices. These
technologies and techniques include standard prtstdike Gopher, the HTML and
HTTP, as well as technologies like web servers, relwsers, JavaScript and CSS.

a. Gopher: Gopher is a distributed document retrieval sydtemhsearches the internet
for content using menu-driven software. The gogystem organizes information into
a hierarchy of subject-oriented menus that linketd files, other menus, binary files,
file transfer protocol (FTP) (a client—server piaubthat allows users to transfer data
from one computer to another.) and telnet sites.

b. Hypertext Mark-up Language (HTML): This is one of the standard protocols used
in creating documents in the web. It is a docunfi@mbat established by Tim Berners-
Lee of the European Particle Physics Laboratory #maploys tags to indicate the
various portions or aspects of a text, accordingeicko (1997).The HTML provides a
standard format for labeling web document’'s strectéor transmission through
hyperlinks. The hypertext in the standard allowsdasy navigation across different
pages in the web.

b. Hypertext Transfer Protocol (HTTP)/ Hypertext Transfer Protocol Secure
(HTTPS): This is a standard protocol used for the exchamgeaasfer of data from
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one website to another. The protocol allows folhexge of information between one’s
browser and the website. The secure version (HTDBP8)is protocol ensures a safe
connection to a website.

c. JavaScript and CSS:The CSS stands for cascading style sheet and$ed to add
style to a website with regards to color, backghghadows, size, spacing etc. Some
of the CSS frameworks used include Bootstrap, BunhTailwind CSS. On the other
hand, the JavaScript is one of the core comporadritee World Wide Web alongside
HTML and CSS. It is a language that allows onedd mteractive behavior to web
pages, build web and mobile apps, build web semedsnteract with WebPages.

d. Web Servers: This is a computer program that runs websites disttibutes
WebPages as they are requested. The web serveariyistore, process and deliver
WebPages to users via the web browser. The progsm® the HTTP to respond to
users’ requests. While some web servers could aorfioem of hardware, others are in
cloud form. Many websites often use the cloud ssnbecause of security and cost
effectiveness.

e. Web Browser:This is a computer program or application useithtiract or access
information on the web. The web browser sometineésrred to as ‘browser’, helps to
locate WebPages. Example of web browser includesridy Firefox, Edge, Safari and
Opera.

f. Uniform Resource Locator (URL): This refers to a unique global address given to
a document on the web. The URL often point to augs on the web. The resource
could include a document, webpage, image, videoraoie. More often than not, a
URL gives information about the type protocol (wWiestsecured or not), domain and
sub domain names of the website or item.

3.3 Search Engines

The search engine is a web based tool or softweters that is used to locate and
retrieve information on the web. They are primauged to conduct web searches in a
systematic way using the supplied web search guexgmples of search engines
include Google, Microsoft Bing, Yahoo, Ask.com, Ruduck Go, Alta Vista, Lycos
etc. However, it is important to note that all bétabove examples of search engines
falls under the general purpose search enginegwhdrch engines like mamma.com,
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dogpile.com and Meta Crawler can be categorizedeia search engines. Meta search
engines collect results or documents from severatch engines in order to provide
relevant documents. In summary, Meta search engamds results from other search
engines.

When a query is made on the search engine, tihehseagine searches the internet for
content by looking over the code/content for ea&tlUThey then store and organize
the content found during the crawling process. Aftich, they rank the document

according to their relevance to the research gu@mpsequently, it can be said that the
search engine perform three main task when a qseentered. The tasks include

crawling, indexing and ranking of results/documeBisch of these tasks is essential in
web information retrieval process on the World Wsleb.

3.3.1 Web Crawling/ Resource Discovery

The web crawlers, otherwise referred to as spidaes,internet robots or bots that
searches through the World Wide Web for documeriteks based on the search query
entered. The crawler works together with the seamfjines to retrieve and index
information from the web based on their relevace query. In recent time different
search engines have come up with their own searghne crawlers to enhance the
retrieval of highly relevant and increased reshile there are commercial web
crawlers like Swiftbot, there also exist, numeropgn source crawlers like Frontera,
GNU Wget, GRUB etc. The advancement in technolaggcent time has increased
the overall functionality of web crawlers as theg able to validate hyperlinks and
HTML code. This is beside their web scraping andadliven programming
capabilities. Figure 3 shows the architecture wka crawler.
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Figure 3: Architecture of Web Crawler (developed byVector Version)

3.3.2 Web Search Engine Indexing

The web search engine indexing comes up after éiecrawler must have executed its
task. Search engine indexing use the stored infowmabout WebPages to return
relevant and high quality result. The indexing s occurs when the search engine
organize information before presenting the resulthie interface. Unlike traditional
indexing were relevant documents are identified i@mtdeved, search engines use the
inverted or reverse indexing to rank relevant dosots. The reverse or inverted
indexing is when text elements are compiled alomitp wointers to the documents
which contain those elements. The overall goakafch engine indexing is to facilitate
fast and accurate information retrieval.
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3.3.3. Search Result Ranking

Simply put, search result ranking is the processoofing search results according to
their relevance to the query. The sorting in trasecis usually done from the most
relevant to the least relevant result.

3.4 Classification of Web Search Tools

Web search tools aid the retrieval of informatiooni the World Wide Web. These
tools use robots to index documents in the webrbefmesenting a result via an
interface. The search tool house different comptsnand could be classified into type
1 search tool and type 2 search tools (Gudivadgh&aan, Grosky& Kasanagottu,
1999). Gudivad&t al(1999) distinguished between the type 1 and typea2ch tools
using different dimensions such as the indexindnegies, strategies for query-
document matching, methods of web navigation, quanguage or specification
scheme amongst others.

One major distinction between the type 1 and tygeatch tools is that while the type
1 search tools completely hide the organization@mdent of the index from the user,
types 2 do not. In fact, a well-known charactersif type 2 search tools is that its
hierarchically organize subject catalogue or doscof the web and makes it visible to
end-users as they search (Gudivatal 1999). Examples of the type 1 search tools
include Alta Vista, HotBot, Excite and Lycos whdgamples of the type 2 search tools
include Magellan, Yahoo, and WWW Virtual Library.

3.5 Web Search Services

The web search services include activities by cdempprogrammes to extend users’
guery from one search engine to others. The sasareftes send out queries to multiple
search engines and information sources simultaheours order to retrieve
comprehensive results. For instance, the MetaCrasvin example of search services.
When in action, the MetaCrawler broadcast user&riga to several separate search
engines. Some of the search engines often inchidsdek, WebCrawler, OpenText,
Lycos, Excite, Yahoo, AltaVista and Galaxy. Furthere, aside broadcasting queries
to other search engines, search services also me=gks retrieved, exclude redundant
or duplicate information and present the final otigs hypertext markup language page
with clickable universal identifier. The searchwsegs primarily help to simplify web
search by providing layer of abstraction to ther user several search tools.
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3.6 Web Search Strategies

In searching for information on the web, theretar@ main classes namely; the known
item search and the unknown item search. Whil&kiioavn item search is conducted
when the information seeker knows the item s/hiaging for, the unknown item
search is carried out when the information seekemaware about the availability of
the information he/she seek. For a known item s$gattte user may have some
information such as the title of the work, the naafehe author, the International
Standard Book Number (ISBN) etc. However, in wearcsng, there are different
approaches or search strategies to ensure infammate easily retrieved from the web.
Among the search strategies are:

3.6.1 Keyword and Phrase Search

The keyword search strategy is the simplest andsbltbrm of web search strategy.
This search method is done by entering a keyworghoase in the system and the
system then conduct an inverted file (index sedimhg¢ach keyword. The keywords or
phrase used in this search strategy is often vetli&rom the subject heading list. The
phrase search matches the phrase entered to eywoids in the system to retrieve
relevant results. If the researcher have needrttbme multiple keywords or phrases,
then the researcher can introduce the Boolean tmpemar logic (AND, OR, NOT). To
conduct a keyword or phrase search, the reseamumgrenter the keywords or phrases
in the system using the keyboard or select the keysfrom an index file or vocabulary
control tools like subject headings list.

3.6.2 Boolean Search

This is the search technique that combines searafstor phrases using certain logic
or operators known widely as Boolean logic. The IBap logic helps to narrow or
expand a search by introducing some basic opersimts as AND, OR, NOT. While
the AND operator allows the research to combineckdarms of keywords and retrieve
wider results, the NOT operator helps to narrowmdwe search results by eliminating
related terms from the result. The 'NOT operateeksto retrieve only needed
information while irrelevant information and "noisare excluded from the search
results.
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3.6.3 Truncation

In truncation, a researcher is able to searchifardnt forms of words by searching
using the lexeme or root word. In this case, tlseaecher identify a word having the
same common root words and use the root wordsaiisdéor ords with similar root
word. For instance, the word "astro” (relatingtar sr celestial objects) could be used
to search for words such as astronaut, astronamayastrophysics. Similarly, the "acri’
(relating to bitter) could be used to search foaneg of words such as acrid, acrimony,
acridity etc. However, it should be noted thatefdint forms of truncation exists. For
instance, we have the right truncation, left trdrocaand making letters in the middle.
The earlier examples of "astro” and "acri” are g@tasof right truncation. The left-turn
truncation is used when one need to retrieve altlerbaving the same characters at the
right. Example includes words ending with "HYL" bugs Methyl, Ethyl etc. Middle
truncation retrieves words having the same chammetieboth left and right hand side.
Irrespective of the type of truncation, it mustst&ted that poor use of truncation in the
search and retrieval of information from the weblddead to truncation error.

3.6.4. Proximity Search

This type of search strategy is commonly used veeamching for contents in CD ROM
and in online databases. In proximity search, g or information seeker is able to
determine if two or more search terms should oedjgcent to one another; or if one
or more words occur in between the search termeddiition, the proximity search also
enables the user to determine if the search tepuldloccur in the same paragraph
regardless of the intervening words. The user libatty to use different operators in
proximity search and such operators used may diid@n one system to another.

3.6.5 Field-specific Search

The field-specific search is primarily used forattenic databases were an information
seeker can search for all fields in a databaseagrimmit the search to a particular field
or fields. A field in this context refers to a slagiece of information from a record. It
could also be seen as a data structure for a gogge of data. For example, in a table
called students record, matriculation number, nafretudents, level of study etc. will
each be a field. As such, field information willlydrom one database to another.
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3.6.7 Limiting Search

Limiting search occurs when a researcher narrosaech by introducing certain criteria
such as the type of information source, the languatate, title or the year of
publication. By using these parameters, the inftionaseeker is able to limit or narrow
down the search results. However, the choice othvpiarameter to use to limit the
search result is heavily dependent system desigatabase concerned.

3.6.8 Range Search

The range search is primarily used to select recodhta within a certain range. This
type of search strategy is mainly used when ratrgemumerical information. Some of
the symbols used include the less than and grdaaroperators. Other operators are
Greater than (>); Less than (<>); Greater thanqoakto (>=); Less than or equal to

(<3).

4.0 Conclusion

The retrieval of information from the World Wide Wes gaining global attention even
as more users are seeking for ways to easily vetrievant information from the Web,
given the continuous exponential increase of infdram resources (including
multimedia information) on the Web. This is coupletth the fact that there is
continuous advancement in Web search tools. Féanos, the introduction of Web
browsers like Chrome has opened up newer funcit@slfor end-users and has
increased their capability to effectively navigabteough the Web. It is, however,
envisaged that the current limitations associatig mwformation retrieval on the web
will be reduced, if not completely eliminated witle introduction of the semantic web
which will enhance existing Web content with serr@astructure in order to make it
meaningful to computers as well as to humans.

50 SUMMARY

In this unit, we gave a simplistic introductionttee World Wide Web. We explained
that, the World Wide Web sometimes referred tdhas\Web’, holds together a pool of
information from different sources (web addressé&.also noted that the information
in the Web is in different formats such as textutoents, images, videos, animations,
audios amongst others. If you recall, you will rember we also identified and
discussed some of the Web associated technolognes tarminologies like
HTTP/HTTPS, HTML, web servers, web browsers and URLthis unit, we equally
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discussed the web search engine as integral seftiwarthe retrieval of information
from the World Wide Web. We noted that the searaliree performs three main tasks
which include web crawling, indexing and rankingaab results after a query has been
entered by the user. We then went further to iflatise web search tools into two
categories of type 1 search tool and type 2 setaahFinally, we explained the web
search services within the context of informatietrieval on the World Wide Web.

6.0 TUTOR-MARKED ASSIGNMENT (SAES)

1. Discuss the function of the search enginesformmation retrieval.

2. ldentify five examples of General search engared Meta search engines
3. Describe the role of HTTP, HTML and CSS in thebw

4. What do you understand by web search services?
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1.0INTRODUCTION

The retrieval of information is one that has reedigeveral attentions in recent times
due to the emergence of new technologies and dsswciated complexities. Among
such technological innovations are digital librariBigital libraries, loosely refers to as
an organized collection of information resourcesligital or electronic form, has its
own unique ways of operations which differs frorhasttechnologies and traditional
libraries. Due to the structure and organizatiom@wrmation in digital libraries, there
Is the need to discuss information retrieval initdiglibraries. The fusion of digital
libraries and information retrieval could help t@@hthe information needs of library
users while eliminating time wastages. This unill Wierefore focus on the digital
libraries and information retrieval imperativesfdef will be made to discuss the text
search for bibliographic databases as well asdbardent or full text search in a digital
library.

2.0 OBJECTIVES
By the end of this unit, students will be able to:

e Explain the concept of Digital Libraries
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e Explain the concept of bibliographic search antitb®t search
e Explain information retrieval imperatives and dagjiibraries

e Challenges of digital libraries

3.0MAIN CONTENT

3.1 Concept of Digital Libraries

According to Solvberg (2020), the primary goal oy ®igital Library (DL) is to meet
the demands of its users. The ability to accestatiagssets through a computer network
Is a must. The fact that Digital Libraries' inforiioa is maintained, permanent, and
reliable is critical. Digital collections, a worlgnenvironment, and technology and
services make up a Digital Library. Information &asery, or how to find information
in the Internet environment, is a common issue.tBlidg.ibraries are collections of
digital items that include text, sound, maps, meyghotographs, and other media. It
will be discussed how metadata may be used to ibesdrgital items. Metadata is
frequently categorized as follows: descriptiveystral, and administrative, and as a
result, it supports more labor duties than onlyinfation retrieval (IR). The IFLA
paradigm and the Resource Description FrameworkH)Ride described, as well as
other metadata formats (MARC, Dublin Core, and ®héSolvberg, 2020).

The term digital libraries have been used intergkeably with other related terms such
as online library, virtual library and digital reptory. As a result, several scholars have
given different explanation of what the term meakscording to the Digital Library
Federation (1998), the term digital library reféos“organizations that provide the
resources, including the specialized staff to $esducture, offer intellectual access to,
interpret, distribute, preserve the integrity aidaensure the persistence over time of
collections of digital works so that they are régadnd economically available for use
by a defined community or set of communities”. Hoere a more generally accepted
definition of digital libraries was given by Dav@012). David defined digital libraries
as a collection of documents in organized electrémim, available in digital format
and which requires the use of digital technolotpesppreciate its contents. The content
in a digital library could range from digital objesuch as text, videos, audio, images,
magazines, books etc. Beyond aiding the storagmfofmation resources, digital
libraries are used to organize, search and retiideemation resources contained in
the database.
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Digital libraries may be accessed online or offlitkbey may also vary in sizes
depending on the storage medium used and the tapathe medium. The scope of
digital libraries could also vary from one libraxyanother and it is mainly dependent
on the category of users the library was estallisheserve. The information bearing
materials in a digital library could include allsdiplines and all areas of human
knowledge. As opposed to the traditional libraridigjtal libraries are not limited by
geographical location (especially when resourcesbeaaccessed online) and time.

3.11 Features of Digital Libraries

Digital libraries have some distinct features whicake it different from traditional

libraries and give it an edge of the physical Ifgraside the issue of requiring

digital technologies to access the content in aalijorary, several features of

digital libraries gives advantage to it when conggiawith the conventional library.

For instance, the issue of adequate space in cbamahlibrary does not come up

with digital libraries as a large amount of infotina resources could be stored in a

very little space in digital libraries. More impantly, digital library increases

accessibility to information resources as the auntan be access at any time and in
any location thus, eliminating the restrictionsdden conventional libraries.

Similarly, the digital library increases the avhilay of information resources to

users who may not otherwise be patrons of traditibbraries due to geographical

barrier or institutional affiliation. Cleveland (98) identified the following as
features of digital libraries

1.No Physical Boundary (Libraries without walls): Opeominent feature of the
digital library is that it is not confined by phgal boundary. The content in the
library could be accessed, updated and retrievddmany given location since the
library is often designed within a given networlclsias the Local Area Network
(LAN) Municipal/Metropolitan Area Network (MAN) an#Vide Area Network
(Internet) (WAN).

2. Require Digital Technology to Access its contenurAque feature of digital library
is that it requires the users of the library to dgptal technologies such as laptop
or desktop computer, computer networks, Tabletarsphones, etc. to access its
contents. This is because resources in digitaddies are usually in digital form.
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3. Multiple and Simultaneous Access: As opposed éoctbnventional library were
only one user can use an information resourcegaten time, the digital library
allows for multiple or simultaneous access to infation resources.

4. Space Requirement: The digital library is ablettweslarge amount of information
resources in a small space without taking too nplgysical space. This makes it
possible for many traditional libraries to switchhybrid libraries.

5. Preservation and Conservation: Information resesistored in digital libraries
offers long term preservation to materials that Moardinarily suffer from
degradation as a result of repeated use.

6. 24/7 or Round the Clock Access: One notable feanckadvantage of the digital
library is that it provides round the clock acctsg resources. The implication of
this is that library users are able to access éohgeat of digital library at any given
time. This gives it advantage over contents initi@thl libraries that can only be
accessed during library opening hours.

7. Easy Retrieval of Information Resources: A keydeabf the digital library is that
its contents can be easily retrieved. Many diditadaries provide friendly user
interface which allows users to search for documeising search terms such as
title, words/phrase, name of authors, subjecttetsearch the entire collection.

3.2 Digital Libraries and Information Retrieval

The idea of digital libraries and information retral shares common objective of
helping to meet the information needs of usersuinaeasy access to information.
However, digital libraries, more often than notukes diverse kinds of content
such as bibliographic records, full text conterggre@gated contents amongst
others. Therefore, to understand information re#ien digital libraries, it is
useful to group the different types of knowledgsdzh information so as to
comprehend issues of information retrieval in @igibraries.
3.2.1 Bibliographic Content/ Databases
The bibliographic content is often seen as the dasegory of electronic content in
a digital library. This content primarily constiéist the bibliographic citation of
information resources such as books, article, \ddenages and other kinds of
information materials. The citation could inclute name of the author, title of the
content, publisher’s information, and keywords agsirothers. In the case of a
journal article, the citation could include the wale, issue and page number. The
bibliographic content, commonly found in biblioghap databases of a digital
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library, has been the mainstay of information estai systems for a long time now.
The content in this case does not contain the bictioamation being sought by a
user but is a pointer to where the information lsaraccessed. The bibliographic
database typically contains bibliographic refersnme a particular subject. For
example, one notable and widely used bibliograghiabase is MEDLINE
(Medical Literature Analysis and Retrieval Systemli@e), produced by the
National Library of Medicine in the United Statdsfanerica. Other examples
include the CINAHL (Cumulative Index to Nursing aAtlied Health Literature),
GALILEO database Social Science Abstracts, andrteznet Movie Database.
Web catalog is one of the latest examples of kgipeiphic database. The catalog
provides information consisting mainly of Web pagdsch contain links to other
Web pages and sites. Health-web, Health-Finderp¥a@md Open Directory all
falls with the examples of a web catalog.

In the context of information retrieval, the bilgi@aphic databases in a digital
library provide descriptive information of an iteminformation resource.
However, such item or resource is not in itselfvpded in the database; only
information about the items such as author, subj#et, publishers’ information
(or imprint), etc. In some cases, a short abstsgutovided.

3.2.2.Full Text Content/ Database

As the name implies, this type of content or dasabaontains full text of a
publication. The full text search in a databaseigely known as document search
and it is a common search conducted in digitahties. This type of database started
to gain prominence from the 1990s when advanceinetite technology made it
economically and technologically possible for falbntent to be stored using
technology. The content in this category consisiarly of E-books, journal
articles, reports and other kinds of document. flilldext database is considered an
improvement to the bibliographic database as gkgwsers the actual content being
sought for. Information retrieved from the bibliaghic databases could be used to
retrieve content from the full text databases. Fstance, Research Library in
GALILEO provides information on the citation anethntire content (text). It should
be noted that the full text databases could alswige non-textual content such as
numeric information, image, audio (such as MP3 f)nmand video files. The
retrieval of these content only require the infotiora seeker to enter the keywords
or citation of the item in the search box of théalase and click the enter key. This
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makes it easy for users to retrieve and use theegbim a full text database when
compared to searching and retrieving the infornmatesources in the conventional
library. Examples of full text databases includeEED Host, JSTOR, Lexis-Nexis,
ProQuest Central etc.

3.2.3.Aggregations

This is another category of knowledge-based inféionain a digital library in
connection to information retrieval of content. fhhe context of digital library,
aggregation loosely refers to the process of graupr combining of two or more
entities to more a new and more meaningful enfitygregation of content combines
the different kinds of content such as citationd &l text content to make a whole
meaningful new content. This means that aggregatiane a wide variety of different
types of information serving diverse needs of infation seekers or users. Aggregated
contents are developed for all kinds of users, siscstudents, practicing professionals
and researchers. Example includes the MEDLINEploighvhas both full text content
and bibliographic content (citations) aggregatacefise of access to a particular topic.
Other examples of aggregators for academic datalzaseEBSCO, ProQuest, Dialog
etc. In relation to digital libraries, aggregatoas be divided into three kinds, namely;
hosting aggregators (such as Highwire Press, Quidlaalog), Gateways aggregators
(such as CrossRef, ISI, BIOSIS and SFX from ExIsipaind Full text aggregators (such
as EBSCO and ProQuest). These aggregators arel usels for researchers and
information seekers as they facilitate searchirdyantess to multiple related databases.
3.3 Indexing in Digital Libraries

Digital libraries, just like the Internet and othiepositories indexes its contents to make
it more easily discoverable and accessible to usaisxing in digital libraries makes
search and retrieval of information resources fasi@n in conventional libraries. The
indexing in this case could be done manually usorgrolled vocabulary or it could be
in automated form. The manual indexing is usuatipel by human indexers who use
standard terms, keywords and synonyms to assigex@sdto an item or a document.
The indexers follow a set of protocol which ensutlest only terms that are the
canonical representations of the content are usgdrierate the index. The automated
indexing, on the other hand uses computer programastechnologies to generate
indexes for content by using notable words in theudnent as index terms. This method
of indexing is what is currently being applied t@shcontent in digital libraries has
proliferation of information resources (informatioexplosion) has made it
impracticable to manual indexing to be carriedautll published document.
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3.4 Challenges of Digital Libraries
Digital libraries face a lot of challenges whicle &ighlighted below.

Infrastructure constraints -The main roadblock here is a lack of high-capacity
bandwidth for network and internet access, as agth weak computer infrastructure
in libraries

Lack of professional expertise In today's changing climate, where technological
developments push librarians to embrace and adaphe changes or risk being
bypassed on the information highway, there is la td@rofessional expertise.
Absence of high quality contents Nigeria has a rich heritage of arts, folklore,
spirituality, traditional knowledge, and so on, allwhich are unused and may have
been destroyed as a result of disasters, terroasih,conflict. As a result, because
information is largely in print, it is not easilsahsmitted or retrieved. In order to tackle
the problem, they must be digitized in order to éhaaccess to or retrieve the
extraordinary information.

Lack of strong digital policy In Nigeria and other developing countries, most
libraries lack ICT planning and strategy plans tidrass the issues brought by
technological advancements, information overloantj aser demand for effective
retrieval. Legislators who are unaware of or unfemwith the requirements of digital
preservation are more likely to pass laws thateeitieglect or inadequately address
digital preservation challenges. As a result, digiesource preservation is not taken
seriously.

Technological Obsolescence -Markets are full of a variety of digital formatsath
continually change from time to time with some faits getting obsolete (Caplan,
2004. Technological obsolescence comes as a resultoafinuous upgrade of
operating systems, programming languages, apmitatand storage media. Such
changes or updates make preservation of digitatmadt meaningless.

For example, a Ph.D. dissertation submitted inSbleool of Postgraduate Studies
was backed-up in a floppy disk before submissiva jiears ago. The researcher after
the five years, wanted to access the thesis so l®oiv it to his colleague working on
related topic. Unfortunately, he was unable becahsegeneration of computers
currently available was never and could not operdikc due to technology updates or
decay. The available hardware does not have thedrge for the researcher to access
the information and therefore rendered the dissentanaccessible Asogwa, llo,
Asadu, Igbo, and Asogwa, 2021
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Copyright Legidation -Most national legislations do not clearly exprebg t
copyright of software required to access digitatenal, as well as the right to copy for
preservation. For example, due to copyright ruéesubscriber to an internet-based
information service is obliged to renew the acdessnse on a regular basis, even for
items that have been paid for for a long time, ndeo to continue viewing the same
information. Another issue is that digital progréss been far too fast and expensive
for governments and organizations to adopt timelg aell-informed preservation
policies.

Lack of Collaboration and Partnership - Another important issue with digital
information is the absence of coordination and comiation among libraries and
stakeholders, as well as the lack of explicitlyinked responsibility for the long-term
preservation of digital assets. Governments, ctsafblishers, relevant companies,
and heritage organizations are all lacking in dmlation and partnership.

Lack of Disaster Preparedness Another issue with digital preservation is the risk
of digital media being lost in the event of a calgsuch a fire, flood, device failure,
or virus assault. In the absence of crisis prepaass] planning, and migration actions,
precious information resources in libraries arguently lost forever.
4.0CONCLUSION

Technological innovations have brought about séwhbgatal library initiatives which
have enhanced the retrieval of information resair@uch innovations have also
enhanced the storage and retrieval of diverse lohdgormation such as text, images,
videos, links, etc. The composition and structofadigital libraries has enhanced
information retrieval as content stored in mostitdiglibraries are indexed thereby
making retrieval easier and faster when compardatigaetrieval of content from the
conventional libraries. Digital information techogles and resources possess peculiar
attributes that make them vulnerable to destrucfidrey are always dependent and
require some technology hardware and software tkema readable; They are
multipliable as the information can be copied agcbpied many times within some
seconds; Digital information can be altered, refatted or deleted at will; They can be
produced, reformatted and reproduced severallyowitdegrading the content; Digital
resources occupy less space unlike printed infoomaEor example, a compact disc of
700mb is capable of accommodating 26,000 pagestifdoks.It is projected that with
continuous advances in technology will come an efaster and easier ways of
retrieving information resources from digital linkes and other online repositories.
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5.0SUMMARY

At the beginning of this unit, we introduced thencept of digital libraries and we also
explained some of the features of digital librafgu will recall that we defined digital
library as a collection of documents in organizéstteonic form, available in digital
format and which requires the use of digital tedbges to appreciate its contents. We
also identified some of its features as allowingrfwltiple and simultaneous access to
its collection, allowing for 24/7 or round the cloaccess, no physical boundary,
requires digital technology to use its contents ragsb others.

In this unit, we also discussed information retailevithin the context of digital library.
The different knowledge-based information such dmidgraphic content, full text
content and aggregators were discussed. Finaky ntathod of indexing in digital
libraries which allows for easy retrieval of cortaras also discussed.

6.0TUTOR-MARKED ASSIGNMENT (SAES)

1. Discuss the concepts of Digital Libraries.

2. Differentiate between Bibliographic databases amdl Eext databases, citing
examples.

3. Explain the two types of indexing in digital libres
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1.0INTRODUCTION
The choice to use or adopt an information retriesydtem is dependent on its

effectiveness. Such effectiveness is determinedeweral factors and functionalities
which includes recall, precision, relevance, exhiaely and specificity amongst others.
The importance of an effective retrieval systerncaitne overemphasized as it has the
capability to promote user happiness. When a xakisystem retrieves relevant
information in timely fashion, users of such systsrbound to be happy. Thus, making
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relevance of the result as an important factoweduating a retrieval systemis crucial.
This unit therefore focuses on the different eviidunecriteria for information retrieval
systems, online systems, Online Public Access Ggtial (OPAC), and Internet System.

2.0 OBJECTIVES

By the end of this unit, students will be able to:

e Explain the evaluation criteria for online systems

¢ |dentify the general evaluation criteria for infation retrieval systems

¢ Justify the need for the evaluation of informatretrieval systems

3.0MAIN CONTENT

3.1 General Evaluation Criteria for Information Retrieval Systems

Over the years, a considerable deal of study has éene on the evaluation of IR
systems. There is debate about whether ways taaegbroduce the best results for
assessing searching in the systems they are ngjlias there is in many other fields of
research. To put the findings into context, a \tarxd frameworks have been
proposed. One of such frameworks (Hersh, Stamd,@etmer, 1998) framed
evaluation around six questions that someone pliamtie adoption of IR systems
might ask:

1. Was the system used?

2. For what was the system used?

3. Were the users satisfied?

4. How well did they use the system?

5. What factors were associated with successfuheuccessful use of the system?
6. Did the system have an impact?
According to Chimah, Unagha and Nwokocha (201@prmation retrieval system is a
system for recovery and extraction of informatioani a collection or database in
response to an information problem”.

Due to advances in computer systems, several i@aftoom retrieval systems with
diverse range of functionalities has been develapadt the years, thus, rendering it
impracticable or difficult for libraries or orgamizons to adopt a particular information
retrieval system at any given time due to the nurobeptions to choose from. In order
to address this, Bar-llan (n.d) identified differenteria for evaluating and choosing an
information retrieval system for organizations sasHibraries.
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However, a simpler method of arranging evaluatesults divides methodologies and
studies into two categories: system-oriented (tlee, evaluation focuses on the IR
system) and user-oriented (i.e., the evaluationdes on the user) (i.e., the focus is on
the user.

Among the criteria are relevance of the retrie\e=lilts, response time, user friendliness
and accuracy of retrieved results. Beyond the aliisted criteria, effectiveness and
efficiency are also regarded as two primary paramsdbr determining the suitability
of information retrieval systems. While effectivesen this context refers to the level
up to which the given system attained its objestieficiency refer to how economical
the system is in achieving its objectives. As sudst factors such as response time,
time taken by the system to provide an answer,efsant, the amount of time and effort
needed by a user to interact with the system aalysed the output retrieved in order
to get the correct information are considered gareraluation criteria for information
retrieval systems.

Other specific criteria are relevance, recall pretision, exhaustivity and specificity,
amongst others.

3.1.1. Relevance

The measurement of the effectiveness of an infoomatystem is determined by the
relevance of the information retrieved, especialierms of precision and recall. Lesk
and Salton (1968) affirmed that relevance assedsnsemrucial to ascertaining
information retrieval effectiveness of a retriev@stem. It is believed that an
information retrieval is very effective if it reéves large content of precise and relevant
information in a single search. In the contexindbrmation retrieval systems, relevance
denotes how well information retrieved from a metal system meets the users’
information need. When measuring relevance, faciock as currency/ novelty of the
result, authority and timeliness are considered.

3.1.2. Recall and Precision

The relevance-based measures of recall and precs® the most extensively used
methods for evaluating the performance of IR systefinese metrics quantify how
many relevant documents the user found in the datland throughout his or her
search. They use the number of relevant docum&gh, (the number of recovered
documents (Ret), and the number of retrieved dootsrhat are also relevant (Ret)
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(Retrel. The percentage of relevant documentsratd from the database is known as
recall.

Recall and Precision are two primary indicatorsdusedetermine the effectiveness of
an information retrieval system and how well theteyn satisfies the user requirements.
This is so because recall and precision relatecitijravith the performance of an
information system. To determine the effectivenessan information system, a
comparison is made of the system performance amtdifuality so as to achieve user
satisfaction. In information retrieval, recall i®fthed as ratio of the number of
retrieved and relevant documents (the number aistectrieved that are relevant to
the user and match his needs) to the number oflpesslevant documents (number
of relevant documents in the database). This defmiimplies that, in a retrieval
system, there is the possibility of retrieving lereant information or document.
However, an effective system will always returnghhvolume of relevant information
that meet the information need of the informati@elser from a pool of relevant
database. The usefulness of recall is seen irbilityato assess the extent to which a
retrieval system process a query and retrieve aglemformation from a list of related
information.

On the other hand, McCafrey (2016) defined as rthetibn or percentage of retrieved
relevant documents. Precision identifies with infation or documents that are
relevant to the information seeker. Both precisammd recall focus on system
performance by evaluating the collection of reldvdocument retrieved from an
information system with a specific period of tifidwe result of recall and precision, to
a large extent, determine the overall relevandd@finformation retrieval system. To
create a recall-precision table for a single queegermine the recall intervals that will
be utilized first.

P
Precision(-) is the fraction oproportionof retrieved documents that are releviarthe
search. A typical approach is to use intervals. The formfolaboth precision and recall
is given below:

#{ralevant items refrieved )
#{retrieved items)

Precision = = P{relevant|metrieved) (36)
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This metric solves the question of how many ofdbeuments returned in a search are
relevant. When comparing ranking systems to nokingnsystems, one issue is that
non-ranking systems, which often use Boolean seajchtend to retrieve a
predetermined set of documents and, as a resu#,fhad recall and precision points.
Relevance ranking systems, on the other hand, yeayeng recall and precision levels
depending on the size of the retrieval set theegygor the user) has chosen to display.
As a result, many evaluators of relevance rankygjesns would generate a recall
precision table that shows precision at varioualléevels. The table is constructed by
determining the highest level of overall precisiona given recall interval at any point
in the output. For the recall interval 0.0, the maxm degree of precision at which the
recall is greater than, equal to, or less than wenadd be used.

Recallf) is the fraction of relevant documents thatrateeved
#{relevant items retrieved )
#{relevant items)

In other words, recall answers the query, "Whattioa of all relevant documents have

been received from the database for a given séarch?

Recall = = P(retrieved [relevant) (37)

The denominator of Equation (37) implies that ttaltnumber of relevant documents
for a query is known, which is a flaw. However, wthe exception of the tiniest of
databases, locating all essential documents iriabdse is unlikely, if not impossible.
As a result, most studies employ the relative tecedtric, with the denominator
renamed to indicate the number of relevant docusrienind through several searches
on the query topic.

These notions can be made clear by examining thiewing contingency table:
(Gl

Relogant Nopwelovant
Retriewed true positives (ip) | false positives {fp)
Not retrieved | false negatives () | trus negahives {in)

Then:
P = tpf(te + ) (38)

R = tpd(tp + fn)
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3.1.3. Exhaustivity and Specificity

The concept of exhaustivity and specificity is Uuased within the context of subject
indexing in information retrieval as it helps talicate what the document in a database
Is about, to summarize its content or to incretséndability. Through subject index,
bibliographic indexes can be created to aid theerstl of documents on a particular
subject. Exhaustivity here list all possible indexms so as to increase the chances of
retrieving relevant articles or having a highemteSimply put, exhaustivity describes
the extent to which all the things and topics nargd in the document is described in
the index. Specificity on the other hand, explamwitlosely the index terms match the
topics they represent or how narrow or wide therctederms are. Specificity in
information retrieval is important because it irages the chances of retrieving relevant
results. For instance, in specificity, narrow tem@isirn fewer documents, but most of
them are probably relevant.

3.2. Evaluation of Online Systems

The evaluation criteria for other information retral systems is not completely the
same with online systems given the fact that th&luation criteria for traditional
information retrieval systems such as recall aretigron does not comprehensively
address online systems which operate in a hightyohyc and distributed environment.
Furthermore, the one unigueness of online systamts iability to direct users to
physical as well as virtual resources, thus makegn hybrid as they usually contain
metadata (i.e. the data used to describe the iafiomresources).

In addressing the evaluation criteria for onlinsteyns, it is important to note that online
systems in this context include online databasesVd@eb search engines. While the
former refer to a collection of information resoesc the latter includes directories,
search engines, metaearch engines, and specialized search enginesneOnl
evaluation of information retrieval system différem traditional retrieval system in

that it relies on users’ experience as a yarddiockmeasuring success. Users’
satisfaction is a paramount indicator of deterngrengood online retrieval system. In
this method, real users are allowed to engagentbemation retrieval system and their
interactions are observed in-situ while they intenaith the system. According to

Hofmann, Li and Radlinski (2016), there are sevaratrics for evaluation of online

systems. Among the metrics are the absolute dodumert metrics, relative document
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level metrics, absolute ranking-level metrics, tieéa ranking-level metrics, and the
session-level metrics.

3.3. Evaluation Criteria for Online Public Access Gtalogue (OPAC)

The online public access catalogue, often simpfgrred to as OPAC or library
catalogue is a database of library holdings whmhict either be accessed online or
offline. The OPAC is a retrieval tool which allowbrary users to easily retrieve
materials from the library. With OPAC, library usere able to retrieve information
resources using the name of the author or titteefvork or the subject. Unlike other
forms of library catalogue, the OPAC require the oftechnological tools (hardware
and software) to appreciate its content. Howeves, dontinuous advancement of
technologies has given rise to several OPAC tecymeds which are either
proprietary or open source. Thus, there isthe rieecritical evaluation before
adopting a particular OPAC system in the libraryngxg the popular evaluation
criteria for OPAC system isthe question of usarfdliness. How simple or complex
Is the system to use? How much training is needadsé the system? Can users
interact with the system themselves or will theyals require the support of the
librarians? Closely followed to the question of ukendliness is the question of
cost. In selecting or choosing an OPAC systemljltharian must also put the overall
cost of acquiring the system into perspective. Mparative cost study must be
carried out to ascertain the most suitable conisigehe situation. Aside cost, the
library must also understand the access restriefagsociated with the OPAC system
to be adopted. Questions must be asked if libraram charge out library materials
using the system. Is access to the information madgeonline only or remote site
location,etc?

3.4 Evaluation Criteria for Internet Retrieval Systems

The Internet is a system architecture with widdwoek capabilities which allows
for global interconnectedness of computer netwankd systems through Internet
protocol suits such as the transmission contrologm and Internet Protocol. The
Internet is widely seen as a global network of eks which carries a vast range of
information resources and services, such as thelinked hypertext documents and
applications of the World Wide Web (WWW), and eteaic mail. In evaluation of
Internet system, Lancaster and Warner (1993) ifiedtithree main criteria for



Page 98 of 116

evaluation of information systems. These criterielude cost, time and quality.
While the first two criteria are often seen in thealuation criteria for other
information retrieval systems, the quality consadien deals with other factors such
as coverage of the database, relevance of thehsesmalt (precision), completeness
of the results retrieved (recall) and the newnddahe result. Also included in the
guality consideration is the issue of completeraags$ accuracy of data. Since the
Internet houses other interrelated technologied |ag search engines, Okeowo
(2019) explained that factors such as relevanceaking, hyperlink, as well as
interface must be consider when evaluating thernete and its interrelated
information systems. In 2016, Rendall used sewaradria such as speed of search,
ease of use, number of result returned in a seatshber of quality return results,
and relevance of search results. Furthermore, Baskf2007) identified ways of
measuring the internet retrieval system. Amongvwthgs identified by Backfiles are
precision, output option, interface, response timi@abase coverage, relevance
ranking (output ranking or scoring) amongst others.

In addition, Igbinovia (2017) affirmed that the &nperiod between when a user
submits a request and the time the user receivestneh result (otherwise known as
response time), is a good measuring tool for affeness of the Internet retrieval
system. Likewise, the validity of links directlglated to the database quality and the
search capability of the internet to handle seargtries are also important criteria
for evaluating the Internet system.

3.5 Justification for the Evaluation of Information Retrieval Systems

The advances in information and communication teldgy have brought about
multiple options of information retrieval systemdoe adopted or used by an individual
or by an organization. Due to factors such as cdsis difficult for organizations to
adopt multiple information retrieval systems, herthe need to critically examine and
evaluate information retrieval systems in ordesidopt the most suitable. According to
Rasak (2017), one important justification for thaleation of information retrieval
systems is so as to measure information retrieffatteveness in a standard way.
Furthermore, the evaluation of information retriewgstems helps the users to
understand the document retrieval system of anrnmdtion system. Through
evaluation, users can conduct a test suite of nmftion needs, expressible as queries.
In addition, the evaluation provides an assessmgrtther relevant or non-relevant
judgment for each query-document pair. Swansongp8gplained that the evaluation
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of information retrieval systems helps users teasine whether and how well goals
or performance expectation are being fulfilled. Evaluation of information retrieval
systems helps users to uncover some basic infamatia successful programme; the
reasons for success or failure, understand howmdrease the effectiveness of the
programme amongst others. However, Martin (201€¢ddhat a good justification for
the evaluation of information retrieval systemgsasestablish a foundation of further
research on the reason for the relative succesiephative technique.

4.0 CONCLUSION

The value of information retrieval systems suchGRAC and the Internet is
increasing astronomically due to the continuoussase in information resources
produced. The Internet for instance, is becomingroortant resource for research,
education and reference work in libraries, while @PAC on the other hand is a
highly valuable tool for retrieving materials frathre library. However, with the rise
to alternatives of information retrieval systenidggcomes imperatives to evaluate
these retrieval tools as continuous evaluationntérnet technologies and other
retrieval tools will help individuals or groupsuaderstand their search capabilities
and their overall performance in helping peopldind the information for their
needs. Due to the complexities and uniquenessfofnmation retrieval systems,
great variability exists in the features and funadilities of the systems, hence, the
need for critical evaluation of each system praoadoption.

There is no doubt that Information Retrieval (IR)dadigital libraries have made
significant progress. Patients and customers, dsawghysicians and academics,
now routinely seek internet information, yet thare still significant hurdles to
make this activity more profitable for users. Theglude: How can we reduce the
effort required for people to quickly get the infmation they require in libraries?

e How can academics glean new information from thesiva amount of data
at their disposal?
e How can researchers locate high-quality data tlsatrelevant to their
understanding of their research?
e Is it possible to secure and remunerate the valldediby the publication
process while making information more accessible?
¢ What can be done to improve the indexing processiracy and efficiency?
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e |s it possible to simplify retrieval interfaces hoiut sacrificing flexibility and
power? Can we create standards for digital libsarigaat promote
interoperability while also ensuring ease of useteliectual property
protection, and long-term preservation of digit@llections?

5.0 SUMMARY

At the beginning of this unit, we discussed thel@ai#on criteria for information
retrieval systems. Evaluation criteria such asveelee, recall and precision,
exhaustivity and specificity were comprehensivacdssed. Also discussed in this
unit were the evaluation criteria for online syssemnline public access catalogues
(OPAC), and Internet retrieval systems.

In this unit, we equally introduced the informati@trieval measuring concepts such
as precision and recall. It was explained that evipitecision deals with the total

number of relevant retrieved documents over thed tatmber of retrieved documents
from a single query, recall focus on the ratio etfieved relevant document to the
number of possible relevant documents in the dagbaustification or reasons for
evaluating the different information retrieval ssis was also discussed.

6.0 TUTOR-MARKED ASSIGNMENT (SAES)
1. Discuss the concepts of exhaustivity and spedgffigiithin the information

retrieval context.
2. Differentiate between recall and precision.
3. ldentify five criteria for evaluating online publaccess catalogue (OPAC)
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Unit 3: Problems and challenges of information espntation and retrieval in libraries
and information centers in Nigeria.

Unit 1: USERS AND INFORMATION RETRIEVAL

CONTENTS
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3.1 Users and Information Retrieval users haverder characteristics and varied
information needs.

3.2 Information specialists or reference librasian

3.3 Professional end-users

3.3.1. Novice Users

3.3.2. Digital natives and digital immigrants

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment (SAES)

7.0 References/Further Reading

1.0 INTRODUCTION

Information retrieval systems have diverse useth Wweterogeneous characteristics
such search experience, information literacy sksilf-efficacy, available time,
knowledgeability, and efficiency.Understanding Wiagious users and their information
seeking behavior or pattern would stimulate actitovgards effective and efficient
retrieval systems. This unit examines four typesusérs of information retrieval
systems in the Nigerian context.

2.0 OBJECTIVES

By the end of this unit, students should be ahle to
e explain the different categories of users of infation retrieval system
e distinguish between the Digital natives and imnmiignasers
¢ |dentify professional users, information specialisérs, novice users

3.0 MAIN CONTENT

3.1 Users and Information Retrieval
Users have diverse characteristics and varied irgbom needs. The information
retrieval system must anticipate, provide for maetl exceed expectations of the
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various users. Mutshewa (2008) citing Meadow (196@2ptified three categories of

users of information retrieval systems as (a) m@tion specialist or reference

librarians (b) professional end — users (c) nowicethers.

3.2 Information specialists or reference librarians These categories of users are

constantly engaged in providing information sentizeliverse clientele as a business.

They interact with the retrieval system to satiifig information need of others.

Meadow (1992) opined that they must have good kedge of the following to be

successful:

e The types of information available in a disciplioe specialized areas that they
serve;

e The ways of using information systems relevanth® gubject or institution; This
includes basic information technology skills such iastalling software in a
computer system and using the relevant softwaaedess and search both local and
remote databases;

e Basic terminology in the area of specialty, inchglthe use of search tools such as
thesaurus and subject heading lists;

e Conducting basic studies that would enable thedetermine the information needs
of the client; and

e Conducting reference interviews.

3.3 Professional end-users.

This constitutes of experts from all walks of l#ad various disciplines. These groups

of users do not need the intermediary role of #ierence librarian to retrieve needed

information but engages the information retriewadtem directly. This category of
users are subject experts in the area of requafedmation and can refine their search
terms more specifically to obtain greater resuftsetevant information (Barsky and

Bar-llan, 2005). They require appropriate traininginformation retrieval skills to

complement their subject knowledge for greaterotiffeness.

3.4 Novice Users
This group is not conversant with the diverse infation sources and search strategies.
They rely preponderantly on the specialist grouméet their information needs. Some
of them cannot articulate accurately their inforimaneeds and often lack the capacity
to utilize effectively information retrieved foréim. The design of information retrieval
system should ensure that novice users, who aesmiliir with the intricacies of the
system, can navigate through without external leelfpormal training but aided by
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embedded user-friendly features for effectivenBssice users gain dexterity in their
retrieval capabilities with repeated activities agngagement with the information
retrieval systems.

3.5 Digital natives and digital immigrants

Digital natives refer to users born into the diggtge also known as millennia. They are
more comfortable with the digital environment ardd preference for online retrieval
system, show sophistication and versatility inieeing information from the web or
databases. Whereas the digital immigrants showsewerand apprehension to
interacting with digital retrieval systems,sometbém use online retrieval system
minimally and clamour for a hybrid system that neafa parallel provision for manual
and digital system. The overall structure of thfenmation retrieval system should be
flexible and user friendly that the multifacetee@ds and characteristics of various users
are catered for in the search or query structure.

4.0. SUMMARY

This unit explored the diversity of users of thiormation retrieval systems in Nigeria.
The various users include: information specialstseference librarians, professional
end-users, novice users, digital natives and digranigrants.

5.0. CONCLUSION

Developing appropriate perspectives of the diffevsers and their characteristics helps
in the implementation of effective and efficienfarmation retrieval system. The
specialist users interact regularly with the remiesystem to solve other people’s
information needs. The professional group has gtsubject knowledge and requires
sound retrieval skills for effectiveness. The nevgvery dependent on the specialists.
The digital natives show versatility and prefererfoe online retrieval systems
compared to the digital immigrants that show awersind prefer hybrid system.

6.0. TUTOR-MARKED ASSIGNMENT
I. Discuss four categories of users of informatiomieeal systems in Nigeria

libraries and Information centers
. What do you understand by digital natives and digmmigrants?
lii.  Differentiate between Information specialists asrsisand professional end-
users?
8.0 REFERENCES AND FURTHER READING
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Unit 2: EVALUATION OF INFORMATION SOURCES

CONTENTS
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3.0 Main Content

3.1 Concept and Types of Information Sources
3.2 Evaluation Criteria for Information Sources
4.0 Conclusion
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7.0 References/Further Reading

1.0INTRODUCTION
In the process of information retrieval library noets would come across varied

sources of information such as books, journalsclas encyclopedia, websites,
databases, manuscripts, government publicationsographs, microforms. It is
incumbent on the user to decipher between factopmions as well as interrogate
the contents to determine their suitability for fugpose of meeting the information
need. An information user should be able to cilifcavaluate the appropriateness
of the information sources before relying on thi®imation. This unit provides
general criteria for evaluating information sourtesensure appropriateness and
relevance.

2.0 OBJECTIVES
By the end of this unit, students will be able to
1. Define Information sources
2. Differentiate between primary, secondary and tertsources of information
with appropriate examples
3. Discuss the major criteria for evaluating inforroatsources.

3.0 MAIN CONTENT
3.1 Concept and Types of Information Sources

People have diverse information needs and the wsitiabl concern is where to find
the relevant information for the use of librarynpats. Information sources simply refer
to where to find requisite information. Informatisaurce can be in print or electronic
format. It includes electronic files, Internet, pand printed materials. Information
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sources are usually classified into primary, seaon@nd tertiary depending on the
immediacy of the author or creator to the conteetie

Primary sourcegresent information in its original state devoidirderpretations or
critical evaluations or summarizations. They arstfhand documents that provide
direct evidence on the issue under reference. Ebemmpclude diaries, memoirs,
autobiographies, speeches, journals, manual s@mternment documents technical
reports, interviews, surveys, letters and corredponoes, emails, etc.

Secondary sourcesonstitute works which describe, interpret, analygynthesize or

assess the primary sources. They are commentarigalwe-added information to

already existing first-hand accounts. They inclbd#iographies, biographies indexes,
treaties, reviews, works of criticism and interptimn.

Tertiary sourcegpresent summaries or condensed versions of mateisaally with
references to the primary and or secondary soufegsary sources include almanacs,
abstracts, dictionaries, encyclopedias and handbook

3.2 Evaluation Criteria for Information Sources

There are standard criteria that the users canarlio appraise the relevance and

usefulness of particular information source. Theega for evaluation of information

sources include the following: authority, scope ami@pth of coverage,

accuracy/objectivity, currency, citations, qualitywriting, audience.

1. Authority:
It is pertinent to know the scholarly pedigree lo¢ tauthor or publisher of the
information resource. The author or publisher ieferthe person or organization
that is chiefly responsible for the creation of th&llectual or artistic content.
There could be co-authorship or joint authorshig #me publisher could be a
university, academic or professional associatiooyeghment, international
organization, trade or commercial publisher. Theutation of the publisher is
critical considering that we are in the era of ¢éixéestence of predatory publishers.
Authors with outstanding previous publications anafound expertise in their area
of specialization are preferred to relatively unkmoother. However, unknown
authors whose works are published by reputableighésls enjoy good visibility
and reliability. Beyond the reliance on renownetharts and publishers, there is
need to verify the academic and professional qaatibns of authors, as well as
expertise in the subject area under considerdtibrary users will want to retrieve
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at all cost, materials associated with authorsubétanding reputation or profound
expertise, even if it involves inter-library lendin

2.Scope and Depth of coverage:
The user should ascertain whether the coveragdeointaterial is in-depth or
superficial. The basic questions in this regard does the publication extensively
cover the topic? Is it a general treatment or tetan terms of specialization? Is it
an update of other sources, is there a definitdriboion to knowledge. It is
important to be assured that the scope and coverfaidpe material will meet the
information need of the user. Relevant reviews abfwel publication appearing in
journals, magazines or newspapers or credible enlaviews can be used to
determine the coverage as such reviews provideairiperspectives about the
information source.
3. Accuracy and Obijectivity:
The user of information is interested in informattbat is credible and reliable. The
publication must be based on verifiable and demabkt evidence capable of
replication. It excludes subjective assertionssésahearsays, stereotypes, opinions
and propaganda. It must be rooted in facts, authamd flawless logic. It is
imperative that eclectic perspective and balaneeraintained in the interpretation
of facts especially when controversial topics liedigion, gender, politics, race,
ethnicity and ideologies are concerned. Informatimers will be inclined to
evaluate the authenticity and integrity of inforraatretrieved from the collection
for utilization. Availability of credible links andreferences validating the
information is central to defining its accuracy.
4. Currency
The currency or recency orup-to-date-ness of cémteh any publication is
crucial to determining appropriateness and relewanf same to users.
Knowledge is not static but dynamic hence the nednsure timeliness to
accommodate new inventions, innovations, lategtidigs and current trends.
Information sources are usually revised to reftbet current realities and new
discoveries. Itis important that users retrievel#ttest edition of this information
to avoid perpetuation of stable or obsolete knogdedlhe authenticity and
integrity of information must be ascertained to wres reliability and
effectiveness. However, disciplines like historgthaiopology and archaeology
find old information useful and useabile.
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5. Citations
Since knowledge is cumulative any reputable soumugst show proper
attribution to other sources. This helps to auticatd the information contained
in the information sources. It is done through mmn of footnotes,
bibliographies, hyperlinks to electronic resourcaisation indexes could be used
to determine the extent of citedness or impacthef information source to
scholarship, which is a measure of the qualitjhefdource. Some useful citation
indexes include Social Sciences Citation Indexeisme Citation Index, Web of
Science, Arts & Humanities Citation Index, Scopuiibn Index, Conference
Proceedings Citation Index, Citeseerx, Crossref, €ther criteria to be
considered in the evaluation of information sourcetude quality and style of
writing as well as target audience. Adherence gdgrammatical competence
and use of language in clear communication of ideasndicators of quality of
writing. The sophistication of language and depleyin of appropriate
terminologies will be determined by the target ande. The audience could be
undergraduates, postgraduate students, professigwolars and the general
public.

4.0 CONCLUSION
Information must be authoritative, timely, accuraaethentic, of impeccable
integrity, logical and objective to meet the userdbrmation needs. It is the
responsibility of the users of the information ppeopriately interrogate both the
contents and formats of information to ensure bilitg for the assignment and
tasks. Users can retrieve information from plethofrgources but the onus of
evaluation of such sources for relevance and apjtepess lies on the
respective library users relying on the criteriscdissed hitherto.

5.0 SUMMARY
The Unit explored the various criteria for evalogtinformation sources. This
stems from the need to imbue in the students d&mdr{i users the capability to
determine the relevance of retrieved informatiothwa view to meeting or
exceeding their information needs. The standatdr@idiscussed in this unit for
evaluation of information sources are: authoritypedigree of the author or
publisher, scope and depth of coverage of thenmdtion, citations, quality and
style of writing as well as target audience.

6.0 TUTOR-MARKED ASSIGNMENT
I.  What are the major criteria for evaluating inforroatsources?
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[I. Differentiate between primary, secondary and tertisources of
information with appropriate examples.

7.0 REFERENCES AND FURTHER READING
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7.0 References/Further Reading
1.0 INTRODUCTION

Information representation and retrieval system designed to facilitate easy and
speedy access to information thereby satisfyingirif@mation need of users. It has
been observed generally that there are problemslaaitenges associated with such
systems globally as well as peculiar issues affgaieveloping nations in this regard.
This unit will discuss such problems and challenga$ecting information
representation and retrieval in libraries and infation centres in Nigeria.
2. 0. OBJECTIVES
By the end of this unit, students will be able to:
e Discuss challenges of information retrieval in Nlige context
e Proffer solution to improving the information retval system
3.0 MAIN CONTENT
3.1 Problems and Challenges of Information Represgation and
Retrieval in Libraries and Information Centres in Nigeria.
There are plethora of problems and challengesatirig against information retrieval
in Nigerian libraries and information centres. Thsers are discussed under the
following sub-headings:
3.2.1.Dynamic Information Environment:
Information representation and retrieval operatesheightened dynamic digital
environment. The advent of emerging technologissiezessitated new formats
of information, new standards of representation agitieval. International
standards in library information description is nbased on the principle of
Resource Description and Access (RDA) which is giesil for digital
environment and aimed at helping users to findatifle select, obtain and use
information. Unfortunately, most libraries and inf@tion centers in Nigeria
have not metamorphosed into the new era and dfeusing the metadata
provided under Anglo-American Cataloguing Rule®AACR?2).
3.2.2.Poor Infrastructure and High Cost of Equipment
Modern information retrieval systems are based raerging technologies.
The low level of development in Nigeria charactediz by weak
telecommunication network and poor Internet braaatdresulting in frequent
internet downtime and outright disruption in som&ses pose a major
challenge to information retrieval in Nigerian Bores. Corollary to this is the
fact that most technological equipment is imporéeal the astronomical
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exchange rate disparity makes affordability difficd’his also affects the
maintenance of existing equipment or procuremespafe-parts.

3.2.3.Absence of Indigenous Content in most Databases:
It has been observed that vast amount of indigerammdents are not
represented in most databases as a result of @ittlenf documentation or
lack of digital versions. Users searching for ral@information in their quest
to understand and address Nigerian issues are lysilighppointed for
inability to retrieve information that matches theeeds. Most indigenous
contents are within the purview of tacit knowledgembedded in the cultural
ethos and oral tradition. The problem of recordimqgackaging and
disseminating such information is herculean. lumegs skills, expertise and
financial resources. Scientific validation to pm&idocumented evidence of
the efficacy of oral assertions and the inabilily dapture all aspects of
indigenous knowledge as artifacts using technolomystitute challenges to
libraries and information centers.

3.2.4.Inadequate Information Retrieval Skills:
Most users do not possess requisite retrievakgkilhavigate successfully the
retrieval systems. They engage on trial and erppraach leading to
frustration. While the digital natives are recegptito modern information
retrieval models, the preponderance of users (thét @opulation) shows
aversion and preference for the traditional systéms is predicated on the
obvious lack of appropriate skills by this categarfyusers. The current
librarians’ skills in the country have been adjudige be below the global
average in providing digital services to meet tleendnds of twenty-first
century information retrieval imperatives.
The librarians should embrace new competencies llefi to provide
exceptional experiences for users, such as soaalianskills for instant
communication to various users about retrieval afugate information as
well as deployment of Web 2.0 tools for effectivietual operations and
interactions with their clientele in the librari@sd information centers.

3.2.5.0ver dependence on one information retrieval system
The structure, interface and several techniquaesfuvam one retrieval system
to the other. There is need to study each systeitsfpeculiarity to enhance
higher retrieval rate. This lack of familiarity \witthe basic features of the
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available retrieval systems leads to difficultyanating relevant information.
It is also gratifying to note that despite sometlod drawbacks, there is
growing incidence of automation of Nigerian libesmiand information
centres. It is becoming fashionable to have Orffinblic Access Catalogues
(OPACS) as well as subscription to online databaBesre is good prospect
for information representation and retrieval in &hign libraries.
There is need to mount regular trainings to impribeeretrieval skills of the
users. Virtually all Nigerian libraries and useoswhave internet connectivity
which enhance searching and retrieval of infornmatioom the global
information network. However, there should be cotezkeffort at improving
network infrastructure and guaranteeing regularctetity supply for
effective retrieval systems.
3.2.6 Competition with Other Information Retrieval Systems
Libraries and Information Centres face stiff conp@t with other information
retrieval systems. The first point of call for usar the current dispensation for
information retrieval is Google and other searchimes that provide fast and
credible alternatives to the hitherto celebrateditronal tools. By mere click of
the mouse, millions of information could be sourdeaim disparate global
information network. The libraries are under heggied pressure to provide
services comparable to these other retrieval systhat characterize the digital
era.
3.2.7 Power Supply
One of the critical challenges of digital infornmati retrieval in Nigerian
university libraries is incessant power outagef®rination and communication
technology infrastructures are hundred percent rithgre of power supply for
functioning. In Nigeria, there is serious poor &ledy generation, distribution
and management. Consequently, it results in intexntipower supply in most
universities which seriously hampers digital infation retrieval in libraries.
This discourages a researcher who intends tothsitibrary for the retrieval
of digital information.
3.2.8 Funding
Adequate funding is a critical precondition foregffive provision of services
in the library and information centres. The libesriare grossly underfunded
and consequently incapacitated in approximatingnternational standards.
Capacity building initiatives are hampered as mhorarians do not attend
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international conferences and lack requisite exygas well as benchmarking
experiences that ought to engender astuteness, lleexee global
competitiveness and best practices.
There is absolute and dire need to provide sufficieinding to ensure
continuous relevance of the institutions.
3.2.9 Leadership Challenges

Leadership is critical to the growth and developtmehany institution or
organization. The extent to which librarians widapt to technologies and
mainstream to global standards is a reflectiorheirtleadership. The famous
maxim by John Maxwell that everything rises andsfain leadership is
inconvertible. Many libraries and information cetrin Nigeria appear very
traditional in their outlook devoid of the effect global transformation
characterizing the librarianship landscape. The ibESitutions in Nigeria do
not have strategic plans that guide future pathwaysengage in routine
practices that are no longer consistent with besttizes. Many of the office
holders in the libraries are not necessarily lemdmrt managers who feel
contented maintaining the status quo rather thapirimg changes and
catalyzing creativity and innovations as well agiakzing institutional shared
vision.
Appointment of heads of libraries must be basedtistron merit devoid of
unnecessary clamouring for quota and lobbying wiecldl to foist mediocrity
on the system. It takes a vibrant leadership tatasi relevance and grapple
with the issues of change management in a glolohlize|d.

4.0 SUMMARY

This unit reviewed some of the problems and chg#smassociated with information

representation and retrieval in Nigerian librariasd information centres. The

challenges are not exhaustive but include; dynamiddmation environment, absence

of indigenous content in most databases, inadeguédemation retrieval skills,

overdependence on one information retrieval sysperor infrastructure and high cost

of equipment

5.0 CONCLUSION

The challenges of information representation atwkeral in libraries and information

centres in Nigeria are symptomatic of charactesstif the low level of development

of the Nigerian society. However, there are signgood prospects as the libraries are

poised to mainstreaming to the best practices.€Tisaalso the need for user education
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to improve their information retrieval skills as Was investment in appropriate
infrastructure

6.0. TUTOR-MARKED ASSIGNMENT

7.0.

Discuss the problems and challenges of informatigpresentation and
retrieval in Nigerian libraries and information ¢es in Nigeria

Provide solutions to improving information retriéwa Nigeria libraries and
information centres
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