
SEARCHING DATABASES AND ONLINE JOURNALS  

Welcome once again to the IL lesson. In today’s lesson we are going to look at Internet and Online 

Information Resources. I will start by explaining to you what information system is. 

1.1 Information Systems (IS) 

A system is any set of interacting elements functioning specifically and collectively to deliver a 

common result. The underpinning principle of all systems is the Input – Process – Output (IPO) 

model. Every system is named after the unique outcome of the interactive functioning of its 

interconnected and interacting parts. 

An information system, therefore, is a set of units that interact to produce information. Information 

is knowledge resources that influence human decision. It is accessible, meaningful processed facts.  

What then are the elements of IS. The elements of IS are: People, Procedure, Hardware, software, 

data and connectivity. Let us now take them one by one and discuss. 

1.1.1 Elements of the Information System 

People – End users. Those who interact with technology (hardware and software) to generate and 

share knowledge for productivity. 

Procedures – Operational guidelines usually found in user manuals that guide people’s interaction 

with technology. 

Hardware – Tangible aspects of information technology such as a computer keyboard, touch 

screen, mobile handset or system unit. Computer hardware is generally made of input devices, 

CPU, storage devices and output devices. 

 

Software – Programmes that run the hardware and provide user interface for easy interaction 

between users and hardware. There are two main groups of software:   

i. System software is a collection of background programs that allow various hardware to 

communicate and also enable application software to run and function on the computer 

hardware. It mainly comprises Operating system, Utilities, Device drivers and Language 

translators. System software maintains the computer hardware and users rarely interact 

with it. 

ii. Application software on the other hand, are productivity programs. They are the main 

programs users deploy to transform data into information. There are general-purpose or 

basic applications (e.g. Browser, Word processor, Spreadsheet, DBMS, Presentation 

graphics) and special-purpose or advanced applications (Graphics, Multimedia, Web 

authoring, Artificial Intelligence). 

 



Data – Unprocessed facts. Data types include text, image, numbers, sound and a combination of 

some these. 

 

Connectivity – The capability of microcomputer to connect and communicate with each other. 

This boosts storage capacity and computing power by allowing the sharing of resources such as 

printers, scanners and programs. Computers can be connected using regular telephone cables 

and wirelessly.  

The above diagram shows that the line of difference between data and information is very faint.  

Once information is distributed/shared, it becomes input/data for further analysis and new 

derivatives can result. It illustrates a need to communicate information to aid decision making and 

furtherance of knowledge. The need to communicate results or transmit information from one unit 

of processing to another necessitated computer networking.  

 

Notice how the elements of the information system are represented in the information processing 

cycle. People (end users) are central to the cycle, from data input to communication of results 

human users are involved. It is also intriguing to notice that taking out people, the rest 5 elements 

constitute the computer system which is a subsystem of the information system and also that at 

each stage of the processing cycle, hardware and software (computers) are involved. 

Computer Networks 

Computer network or just Network is a communications system that connects more than one 

computer for resource sharing, data exchange or electronic communication. Computers can be 

interconnected using copper wire, infrared, communication satellites, fibre optics, and 

microwaves, among others.  

 

Computers on a network are referred to as nodes or workstations. Computers that allocate 

resources are called Servers or Hosts, those that request resources are Clients. However, computers 

can be interlinked without any of the nodes acting as a server. This type of arrangement is described 

as a peer-to-peer network. The Client/Server model is fundamental to most computer networks. 

One server can take on several clients.  

 

Types of Networks 

Let us now focus our attention of types of computer networks. Computer networks are often 

categorized by their geographical scope. Personal Area Network (PAN): A computer network used 

for communication among computer devices, including telephones and personal digital assistants, 



in proximity to an individual's body. A PAN may typically operate within a few meters such as a 

room. 

 

Local Area Network (LAN): Connects computers and other devices to communicate and share 

resources within a restricted space often a few metres apart, such as an office building or home. 

LANs are privately owned. 

 

Metropolitan Area Network (MAN): A large computer network that covers a large campus or 

township, ranging from a few blocks of buildings to an entire city. A MAN connects LANs. 

 

Wide Area Network (WAN): Is a much larger network spanning a whole region, country, continent 

or the whole world, interconnecting several LANs and MANs. The Internet is the largest and most 

popular WAN.  

 

Purpose of Networks 

Hi, what is the purpose of networking 

 Resource sharing 

 Collaboration 

 Data Exchange  

Internetworking 

What do we mean by Internetworking? It is the process of describing the art and science of linking 

together several computer networks using communication devices such as routers, bridges or 

gateways, to form larger networks to facilitate communication among people and computers 

located on separate networks. A collection of interconnected computer networks is called an 

internetwork or internet. The Internet is the worldwide system of interconnected computer 

networks; the global network of networks.  

Brief History of the Internet 

When on October 4, 1957 the Soviet Union launched the first space satellite, Sputnik, the United 

States of America felt challenged to global leadership and influence. The Sputnik success 

necessitated American reaction. In response, the US Department of Defense, on February 7, 1958, 

established the Advanced Research Projects Agency (ARPA), an organization mandated to 

innovate and promote research and technology to outwit the USSR.  

In September 1969, the ARPANET was birthed laying the foundation for present-day Internet. The 

first nodes connected in this network were University of California at Los Angeles (UCLA), the 

Stanford Research Institute (SRI) in Menlo Park, California, the University of California at Santa 



Barbara (UCSB), and the University of Utah which together comprised the Network Working 

Group (NWG). This launch was made possible by the invention of Interface Message Processors 

(IMPs), machines that created open communication between different computers running on 

different operating systems (predecessors of Routers), by Bolt Beranek and Newman (BBN).  

The Network Working Group (NWG) under the leadership of Steve Crocker finished the initial 

ARPANET Host-to-Host protocol (an agreed upon set of signals between different computers that 

would open up communication channels, enabling data to pass from one point to another) called 

the Network Control Protocol (NCP) by December 1970. In March 1972, the first electronic mail 

(e-mail) program, ALOHAnet was created by Ray Tomlinson at BBN. It was a simple message 

send and read software which functionality was later in July expanded by Lawrence G. Roberts 

who wrote the first email utility program to list, selectively read, file, forward, and respond to 

messages.  Commercial version of ARPANET, called TELNET, the first Public Packet Data 

Service was also launched. The Telnet protocol was a relatively simple procedure. It was a minimal 

mechanism that permitted basic communication between two host machines. Telnet applications 

allow users to log on and to operate remote computers. Such applications can, for example, be 

used to search and consult remote databases such as library catalogues.  In 1973, ARPANET was 

connected to international hosts. File Transfer Protocol (FTP) using a Client Server Architecture 

was also introduced. The file-transfer protocol specified the formatting for data files traded over 

the network. FTP made it possible to share files between machines. Moving files might seem 

simple, but the differences between machines made it very difficult. FTP was the first application 

to permit two computers to cooperate as peers instead of treating one as a terminal to the other. 

More sites continued to be added to the ARPANET but the NCP did not have the ability to address 

networks other than a destination IMP on the ARPANET. To overcome this limitation, Robert 

Khan and Vinton Cerf, in 1974 developed a twin new version of the protocol which could meet 

the needs of an open-architecture network environment. These were the Transmission Control 

Protocol (TCP) and the Internet Protocol (IP). TCP includes rules that computers on a network use 

to establish and break connections; IP includes rules for routing of individual data packets. The 

Transmission Control Protocol/Internet Protocol (TCP/IP) organizes the data into packages, puts 

them into the right order on arrival at their destination, and checks them for errors. By 1983, all 

networks connected to the ARPANET made use of TCP/IP and the old NCP was replaced entirely. 

From then on, the collection of interconnected and publicly accessible networks using the TCP/IP 

protocols came to be called the “Internet”. J.C.R. Licklider, Leonard Kleinrock, Paul Baran, 

Lawrence G. Roberts, Donald Davies, John Postel, Vinton Cerf, Robert Khan and Steve Crocker 

are names associated with pioneering works on the Internet evolution.  

 

The World Wide Web (WWW) 

The Internet, as above discussed could be likened to the Disk Operating System (DOS) – no 

animations, graphics, audio or video content, just plain text. In 1989, Tim Berners-Lee, a 

researcher at the Conseil Européen pour la Recherche Nucleaire (CERN), i. e. Centre for European 

Nuclear Research in Geneva, proposed the idea of an international system of protocols: Building 

a distributed hypermedia server which would allow Netusers to prepare electronic documents that 



are composites of, or pointers to, many different files of potentially different types, scattered across 

the world. Berners-Lee called it the World Wide Web (WWW). 

 

With the help of Robert Cailliau, he wrote the first WWW client (a browser-editor running under 

NeXTStep) and most of the communications software, defining URLs (Uniform Resource Locator, 

webpage address), HTTP (Hypertext Transfer Protocol between a server and clients) and HTML 

(interactive Hypertext Markup Language). His hypermedia software programme enabled people 

to access, link and create communications in a single global web of information. The web was 

superimposed on the Internet and incorporated its protocols.  

 

The web thus marked the coming together of three different strands of innovation: Personal 

computing, networking, and connective software. Using hyperlinks embedded in hypertext, 

Netusers acting as producers of information link up files containing text, sound and graphics to 

create webpages. The sources of information linked in this way can be located on any computer 

that is also part of the Web. 

 

Each information source may itself be linked to an indefinite number of webpages. Hypertext and 

hyperlinks allow Netusers acting as receivers of information to wander from one source of 

information to another effortlessly, deciding for themselves which information they wish to have 

transferred to their browser and which link they want to explore or to skip. The WWW popularized 

and expanded the utility of the Internet. It came into widespread use in 1992. Ghana joined the 

Internet alongside Kenya and Egypt in 1993.  

 

In sum, the Internet is the physical interconnection between various computer networks across the 

world. The World Wide Web is the multimedia interface to the vast resources available over the 

Internet. It is a distributed system, (i.e. a collection of autonomous computers, connected through 

a network and distribution middleware, which enables computers to coordinate their activities and 

to share the resources of the system, so that users perceive the system as a single, integrated 

computing facility). To be online means you are connected to the Internet. A web browser is 

required to connect to the Internet.  

Characteristics of the Internet 

After going the through the history of internet with you, Let us now look at some of the 

characteristics of internet. 

 Neutrality – The Internet treats equally all the information that flows across it without 

discrimination on the basis of source, destination or type of content. 

 Open Architecture – Any network at all can be joined to the Internet using TCP/IP. 



 Public Access – Anyone with a device capable of connecting to the Internet can do so with 

no restriction whatsoever once they have the means to connect. No one owns the Internet. 

 Global network – It is available world-wide. 

 No centralized control 

 Lack of strong authentication 

 Borderless 

 Interconnects personal computers 

 Ubiquitous 

 Facilitates instantaneous multimedia interactive communication 

 Anonymity 

 Dynamic 

 Republication 

 Ease of Accessibility  

Internet Features/Applications/Services 

Having learnt about the characteristics of internet, I will now take you through the features, 

applications and services of the internet. The following are the features, applications and services  

of the net: 

 World Wide Web: The most widely used service on the Internet; comprises electronic 

documents called Web pages that are developed using the Hypertext Markup Language 

(HTML). Web pages contain multimedia elements (text, graphics, audio, video, etc.) that 

may have built-in connections (hyperlinks) to other Web pages or parts of the same page. 

A hyperlink may be detected by hovering the mouse pointer over any element of 

information on a Web page. The mouse pointer changes from a normal select pointer 

(arrow-head) into a link pointer (hand with a poked-out finger). Hyperlinks facilitate non-

linear information access and retrieval. A group of related Web pages form a Web site. 

Browsers are needed to access and view Web pages. A browser is a software or program 

that connects a user’s PC to the Web. Examples include Internet Explorer, Opera, Mozilla 

Firefox, Netscape, Torch, etc. 

 

 Telnet: Remote login. Telnet applications allow users to log on and to operate remote 

computers as regular/present users. It is a user command and an underlying TCP-IP 

protocol for accessing remote computers. Through Telnet, an administrator or another user 

can access someone else's computer remotely. HTTP and FTP protocols allow users to 

request specific files from remote computers, but not to actually be logged on as users of 

those computers. With Telnet, one can log on as a regular user with whatever privileges 

you may have been granted to the specific application and data on that computer. 

 

 File Transfer Protocol (FTP): Rules regulating data upload and download. FTP specifies 

the format of data files exchanged over a network. 



 

 Electronic Mail (E-mail): By far the most popular Internet application since ARPANET. It 

is a service that allows persons as far apart as either end of the globe to send and receive 

messages almost like regular post, but electronically and therefore faster. 

 

 Instant messaging (IM): An Internet service that allows users to communicate in real-time. 

IM applications, often called messengers or instant messengers, notify users when one or 

more contacts are online and then allow them to exchange messages or files (including text, 

voice and video) or join a private chat room with them. To use IM you install software 

from an instant messaging service. Skype, WhatsApp and Facebook Messenger are among 

very popular IMs. 

 

 Blogging: Blog, short for Weblog is a web-based publication holding articles that are 

periodically updated. Blogs are maintained principally by individuals to share opinion and 

record a timeline of activities they are involved in. Institutions also use blogs to 

communicate to their stakeholders about specific subjects periodically. 

 

Social Network Sites 

Web-based services that allow individuals to: 

1. construct a public or semi-public profile within a bounded system; 

2. articulate a list of other users with whom they share a connection; and 

3. view and traverse their list of connections and those made by others within the system. 

 

The requirement for an individual to articulate and make visible their social networks enables 

individuals to meet strangers through latent contacts, however, most social network sites provide 

privacy policies to enable an individual regulate who can access their profile. LinkedIn, MySpace, 

Facebook, Google Plus and Twitter are popular social network sites. 

 

Multimedia Streaming 

Streaming and Downloading are the two main ways to deliver multimedia content online. 

Streaming means playing multimedia (video or audio) directly online as soon as your client PC 

receives data, without making a local copy. Downloading, on the other hand is when media files 

are first copied to the local machine and then played back even when you are offline. 

 

Voice over Internet Protocol (VoIP)  



VoIP is a form of communication that allows you to make phone calls over a broadband internet 

connection instead of typical analogue telephone lines. Basic VoIP access usually allows you to 

call others who are also receiving calls over the internet. 

 

Interconnected VoIP services also allow you to make and receive calls to and from traditional 

Landline, and mobile numbers. Education, Governance, Business, Banking and nearly any human 

endeavour can be mediated by computers and communication networks. This unlimited 

transactional capacity of the Internet has yielded such concepts as e-Learning, virtual classrooms, 

virtual libraries, e-Governance, eBanking, among others.  

 

Connecting to the Internet 

To connect to the internet, one needs Internet Service Provider. 

Internet Service Provider (ISP) / Internet Access Provider (IAP) and Wireless Service Provider 

(WSP) are business organizations, usually telecommunications companies that own Internet 

infrastructure and provide individuals and organizations access for a fee. These correspond to the 

two main technologies deployed in digital communication (wired and wireless). 

ISPs typically provide Dial Up and Digital Subscriber Line (DSL) connections to consumers while 

WSPs provide wireless Internet access with wireless modems to consumers. The type of Internet 

connection subscribed to is also called Internet Account.  

 

Internet Account Types 

ISPs provide Internet access using two broad technologies namely Narrowband and Broadband. 

Narrowband, short for narrow bandwidth, describes technologies that delivery low data rates and 

hence limited Internet speed. The most popular example is the Dial up connection. 

 

Dial up 

This connection uses the regular analogue telephone line known as the twisted pair, with a PCI 

(Peripheral Component Interconnect) modem. A modem (a modulator/demodulator) is a device 

that converts digital data generated by a computer into analogue data so it can be transmitted over 

a telephone line (modulation) and again converts analogue data transmitted over a telephone line 

into digital data that can be read by a computer (demodulation). 

 

A major drawback on dial up connection is that once the line is dialled up for Internet use, no voice 

calls can be sent or received through that line. Connection quality is also hampered most times. 



An Internet connection is established when a user clicks on the telephone access icon and the 

computer dials the phone number provided by the ISP.  

 

Broad bandwidth (Broadband) technologies are capable of high data rates and use multiple 

channels to deliver multimedia content over the Internet. They provide an “always on” connection 

to the Internet. Examples are as below: 

Digital Subscriber Line (DSL) 

DSL also uses the POTS (Plain Old Telephone System) like the Dial up. Unlike the dial up, 

however, DSL is broadband and provides an “always on” connection and there is no need to dial 

a telephone number to establish a connection with the ISP. It also does not obstruct telephony. 

 

Different forms of DSL connection exist, common among them, ADSL (Asymmetric Digital 

Subscriber Line). This type of connection is so named as it does not support equal data rates for 

upstream (upload) and downstream (download) traffic. Download speeds are higher than upload 

speeds.  

 

Cable 

Two major forms of cable transmission are the Coaxial and Optic fibre. 

With the use of cable modems, users can have broadband connection to the Internet over cable 

television lines (coaxial). Cable Internet is capable of higher data rates than the twisted pair.  

Fibre optic provides the highest speed of data transmission and works on the properties of light. 

The optic fibre consists of high quality glass or plastic as thin as human hair. At one end it emits 

light rays while on the other end the beams of light are detected and converted into electrical data, 

thus data in optic fibre is transmitted as light.   

 

Fibre optic cables come in single and multi-modes and have unidirectional and bidirectional 

transmission capabilities.  

Wireless Internet Access 

Wireless technologies provide “always on” connections to the Internet using radio frequencies that 

are transmitted through the air. There are no physical or visible connecting lines between a user’s 

device and the network site. Through the use of a wireless modem a user can connect to the Internet 

as long as they are within network coverage area. 

 



Wireless Fidelity (Wi-Fi) is a popular wireless Internet connectivity designed to extend the 

coverage of Local Area Networks by providing Internet access wirelessly. It is therefore a Wireless 

Local Area Network (WLAN). Wi-Fi is often deployed in populated areas such as airports, hotels, 

and other public areas which are in high demand for wireless Internet access, known as hotspots. 

All a user needs is their Wi-Fi adapter turned on, and a security key (in the case of proprietary 

hotspots) and they can access the Internet on their mobile devices. Hotspots provide avenues to 

travellers to access Internet applications on the move. 

 

Wireless Internet has helped to overcome the access drawbacks on wired technologies. Remote 

dwellers as well as hard to reach urban populations can be connected using wireless technologies.  

 

How Web Pages are Organized 

The commonest way to logon to the Internet is via the World Wide Web. The Web is presented as 

pages that interface the Net user and the Net resources. A group of interrelated Web pages is called 

a Website. Browsers are applications that connect a user to the Internet via the WWW. 

Common ones are Firefox, Internet Explorer, Torch, Opera, Safari, Chrome, etc.  

 

Home page: Also known as the index page, is front page or the first and main Webpage of a 

Website that contains links to other sections of the Website. 

 

Address bar: The narrow space located in the header of a Webpage that displays the URL of the 

current Webpage and also accepts URL input to navigate the user to another Webpage. 

Navigation bar: A set of links to the main sections of a website. It can be located on the top or at 

the sides of the homepage. 

 

Search bar: Also known as the search field or query box, is the narrow text field where users enter 

their queries or search statements for submission to the Website’s search engine. The search bar is 

capable of a single line of input and is usually followed by a tab labeled Search, or in lieu, the 

picture of a magnifying glass which could also be located inside the search bar at the right-end. 

 

Tabs: Exclusive bars identifying various Webpages in a multitasked window. They serve to 

demarcate multiple open Webpages in a single browser window. The New Tab link can be used to 

open a blank page for URL input.  

 



Hyperlinks: Strings of text that refer to other parts of a Webpage or to an entirely new Webpage 

that deals with the concept represented by the link in greater depth. The texts that contain 

hyperlinks are called hypertext. They usually appear in blue colour and when the mouse pointer 

hovers over it, it changes into a “hand” and the text shows an underscore. 

 

Uniform Resource Locator (URL): The Web address of an online resource (i.e. Website or 

document). URLs are typed into the address bar of a Web browser; for example:  

http://www.ncbi.nlm.nih.gov/pubmed/ 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3875283/pdf/GMJ4703-0128.pdf  

 

Parts of a URL 

There are 3 basic parts of a URL. These are the Protocol, the Host Name and the Resource 

Identifier. 

 

Protocol: Rules for data communication between a client and a server. The most popular protocol 

is http (hypertext transfer protocol). Its variant https (hypertext transfer protocol secure) is used by 

sites requiring sensitive user information such as passwords and credit card information. The https 

indicates that data transferred by the server to the client machine is 

encrypted. It is the first part of the URL that comes before the double slash (//). 

Less familiar protocols include: 

 ftp  – File Transfer Protocol; 

 pop – Post Office Protocol; 

 smtp  – Simple Mail Transfer Protocol; and 

 imap  – Internet Message Access Protocol.  

 

Host Name: The host name or server name identifies the remote server on which the requested 

resource is located or stored. It comes between the double slash (//) and the first single slash (/). 

 

Contained within the Host name is the Domain Name which identifies the organization or 

individual who owns the resource. The domain name may have subsidiaries indicating the 

hierarchy of the creating institution but always end in a three-letter or two-letter extension that 



shows what type of institution created the resource. This ending three-letter / two-letter extension 

is known as the Top Level Domain (TLD). Common Top Level Domains include: 

 .com  – commercial 

 .org  – non-profit organizations 

 .net  – a network 

 .edu  – an educational institution 

 .mil  – military (US military) 

 .gov  – government (US government) agency 

 .int  – an international treaty-based organization such as WHO. 

 

If the TLD is two-letter, it often identifies the geographical location (country) of the server. 

Examples include .uk (United Kingdom), .gh (Ghana), .ca (Canada), .za (South Africa), etc.  

 

Resource Identifier: The resource identifier or path shows the file name and any other directories 

or subdirectories in which the specific file or resource is located. Each category or subcategory of 

the resource identifier is separated by a forward slash (/). The last resource identifier (after the last 

slash) is the name of the specific file requested. The file name usually 

ends with a three-letter or four-letter extension that shows the file type. Some examples are: 

 .htm or .html             – for a standard Web page 

 .jpg or .gif or .tiff or .png  – for common graphic files 

 .pdf   – portable document format 

 .ppt   – PowerPoint presentation 

 .doc   – Word document  

Types of Webpages 

 

 Advocacy 

Advocacy webpages seek to influence opinion. They often solicit donations to sponsor a charity 

course or ask for support for a candidate in a competition in terms of votes. They are usually not-

for-profit non-governmental organizations. Their URL often has .org domain. 

 Business and Marketing 



These are online business platforms. They are set up to promote certain products and/or services 

and often give a catalogue of their products/services accompanied by specifications and price 

quotes. Their URL definitely ends in .com. Examples of business webpages are: tonaton.com, 

gresswell.com, alibaba.com and amazon.com. 

 

 News 

A news webpage delivers journalistic services. It provides first-hand information current 

happenings and also features articles on specific areas of interest such as health, entertainment and 

sports. Their URL mostly ends in .com. Examples include myjoyonline.com, ghanaweb.com and 

bbc.co.uk. 

 

 Informational 

Informational webpages provide factual information. This includes reports of research findings, 

statistical and demographic information, a directory of names and business, and library catalogues. 

Their URLs have .edu or .gov domains. For example: uhas.edu.gh, who.int, etc. 

 Personal 

A personal webpage is created by an individual for his/her own personal need. The URL usually 

has a tilde (~) which mostly comes after the first forward slash (/) after the domain to introduce 

the user name of that individual. The rest of the path leads to the location of the resource on the 

personal computer of that individual. 

 

 Entertainment 

Entertainment webpages provide leisure activities including music, video, games, etc. give users 

pleasure.  

 

ONLINE SEARCH TOOLS 

Hello my dear students, this lecture will focus on online search tools. 

Several tools for locating online information resources exist. I will take my time to discuss each 

of them with you. 

 

1. Subject directories  

Subject directories are hierarchical subject indexes that reference several Web sites. They are 

organized and maintained by human indexers. Web sites referenced in a subject directory depend 



on the human indexers and their selection policy. Subject directories are good if a searcher has no 

specific topic in mind. It is a good place to begin your research as it helps you to browse from 

general subjects through subcategories until you narrow down to a specific topic.  Some subject 

directories function as homepages. These are called portals. The WHO-managed UN 

Research4Life programme Health Inter Network Access to Research Initiative (HINARI) is a 

portal. Selective directories index only Websites that are adjudged best in their subject category.  

Search Engines 

These are computer programs known as spiders or Webbots that crawl the Web for new webpages 

periodically and add (index) keywords and phrases from those pages into a large database which 

is then made accessible to information seekers.  

Types of Search Engines 

There are two types of search engines, Individual and Meta search engines. 

Individual Search Engines 

Individual Search Engines compile their own searchable databases on the Web. When you use an 

individual search engine therefore, you are searching only that search engines database of indexed 

Web sites and Web resources. Examples include Yahoo, Google, Bing and Ask. 

Meta Search engines 

Meta Search engines do not compile a database of their own. Instead, they search the databases of 

multiple sets of individual search engines simultaneously. Examples are Dogpile and 

MetaCrawler.  

 

Databases 

Databases are electronic filing systems that arranges documents in a well-structured manner to aid 

easy access and retrieval. A database organizes information into fields (columns), records (rows), 

and files (tables). A field is a single piece of information; a record is one complete set of fields; 

and a file is a collection of records. 

Types of Databases 

Bibliographic databases provide information about print and electronic journal articles or articles 

in periodicals. The types of information found in bibliographic databases generally include title, 

author, abstract, and very often, links to full-text content. Examples are:  

 MEDLINE (PubMed provides free access to MEDLINE).  

 Illinois Bibliographic Information Service (IBIS) a collection of databases including 

Reader's Guide to Periodical Literature, Social Sciences Index, PsychINFO, ERIC, Art 

Index, Current Contents, etc. IBIS is only accessible to affiliates of institutional 

subscribers. 



 Library catalogues – Online Public Access Catalogues (OPACs). 

 

Full-text databases 

Full-text databases hold content of information resources described by bibliographic databases and 

are often linked to them. They are mostly fee-based. Examples are:  

 HealthSTAR (Health Services, Technology, Administration, and Research) which covers 

clinical topics with emphases on the evaluation of patient outcomes and the effectiveness 

of procedures. It includes Journal of Clinical Investigation, Lancet, New England Journal 

of Medicine, Pediatrics Science, etc. is produced jointly by NLM's National Information 

Center on Health Services Research and Health Care Technology (NICHSR) 

http://www.nlm.nih.gov/nichsr/nichsr.html and the American Hospital 

Association (AHA) (http://www.aha.org/aha/index.jsp). 

 Core Biomedical Collection (CBC), Emerald, Project Muse, ProQuest, and JSTORE are 

full-text databases. 

There are also Numeric and Hybrid databases.  

Online Libraries 

These provide electronic access to library collections made available online. Electronic books, 

journals and other forms of information resources can be accessed exactly as in the print library. 

In the online library environment, All ethical and legal restrictions remain in force. The digital 

availability of information resources does not mean they are open access. There are usually 

restrictions on the number of pages of a book that can be downloaded in tandem with fair use, 

however the entire content can be browsed, searched or read and notes made by the user. 

Digital Archives/Institutional Repositories 

Governments, academic and research institutions, and not-for-profit organizations are adopting 

institutional repositories as publishing mechanisms to provide open access to their knowledge 

base. Most academic institutions now have institutional repositories for showcasing their research 

output and other cultural heritage. The WHO publishes a lot of books, reports and conference 

proceedings which are made available for free through their Institutional Repository for 

Information Sharing (IRIS). The US Government’s online national archives 

(https://www.archives.gov/) is also a good example.  

 

Free online journals in Medicine & Health 

There is an appreciable volume of health literature available at e-journal sites that are open access. 

Free Medical Journals (www.freemedicaljournals.com) hosts over 1,500 open access fulltext 

journals in medicine. Others include BioMed Central, PubMed Central, Directory of Open Access 



Journal (DOAJ), Bioline International, ScieLO and Highwire Press which are also listed in the 

FREE COLLECTIONS area of HINARI once you are logged in with institutional subscription. 

BioMed central, for example is a publisher in science, technology and medicine, and publishes 

online peer-reviewed journals. It contains over 200 open access e-journals which include general 

titles such as, BMC Biology and BMC Medicine. 

 

For effectiveness studies, use: 

PICO - Population, Intervention, Comparator/Control and Outcome  

 

For qualitative studies, use:      

PICo -  Population, Intervention/phenomena of Interest and Context 

 

For prevalence and incidence studies, use: 

CoCoPop -  Condition, Context and Population 

 

For diagnostic test accuracy studies 

PIRD  -  Population, Index test, Reference test and Diagnosis of interest  

 

For aetiology and risk studies, use: 

PEO -  Population, Exposure of interest and Outcome or response 

 

For scoping studies 

PCC  -  Population, Concept and Context 

Concept sets are alternative keywords that can be connected using the OR operator. Enclose 

concepts sets in brackets when building a systematic (advanced) search query in which more than 

one of the Boolean operators are used. 

 

1.  The shaded regions represent the search engine’s response to the Boolean logic used in the 

search statement. The size of the shaded region, though to a large extent is reflective of the number 

of hits or quantity of results retrieved, is not necessarily meant to illustrate the quantum of results 

retrieved but to demonstrate the search engine’s inclusion and exclusion criteria based on the 

Boolean parameters.  



 

2. Search engines use the Boolean logic whether or not the searcher puts them there.  

 

3. Search engines vary in default Boolean operator. A searcher must therefore know whether a 

search engine of choice uses OR or AND by default before doing a natural language search. 

 

4. Also note how increase use of the AND operator narrows results increasingly. An abuse of the 

AND operator can lead to zero results retrieved. 

 

5. The OR operator should only be used to combine synonyms or terms that are used 

interchangeably in the scholarly literature. 

 

 

HINARI, as it is commonly abbreviated stands for Health InterNetwork Access to Research 

Initiative. It was set up by the World Health Organization and major publishers to enable 

developing countries to access collections of biomedical and health literature. There are over 7000 

journal titles available to health institutions in 109 countries. HINARI is part of Research4Life, 

the collective name for four programs - HINARI (focusing on health), AGORA (focusing on 

agriculture), OARE (focusing on environment), and ARDI (focusing on applied science and 

technology). Together, Research4Life provides developing countries with free or low-cost access 

to academic and professional peer-reviewed content online. 

The HINARI program, and the other programs, have recently been reviewed and the publishers 

involved have committed to continuing with it until at least 2015. 

 


