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ABSTRACT

Internet Searching as a study aid for Information Technology
and Information Systems learners at a tertiary level.

In this thesis, the author attempted to develop a method to help Infermation
Technology/Systems learners find relevant information on the Internet. The
literature indicated that it is essential that learners should be able to retrieve
relevant information from electronic sources. However, it was also stated
repeatedly that searching on the Internet using standard search engines is not
an easy task. It was also noted that a move was taking place away from
traditional teaching methods to those with more learner involvement, making
use of new computer and communication technologies.

Initial experiments were done with IT/IS learners to determine how and where
they search on the Internet, and what degree of success they had. The most
important data gathered from these experiments was the lack of search
strategy displayed by learners; the search engines chosen by them; and their
success rate. Only 32.2% of all learners in this study managed to find one
piece of relevant information in 30 minutes without any assistance.

The data was used to design and later improve a tool to guide them in their
searching endeavours. This tool, called “Finder Of Information On The
Internet” (FOIOTI, at http://iwww.mwe.co.za), was then extensively tested by
measuring searching success, with and without using it. The data was
gathered by examining and summarizing the forms completed by the learners
during the searching experiments.



During this study the author found that most learners had little or no training on
Internet usage; often worked on the Internet; could not specify their search
properly, used very few of the operators offered by search engines; and had a

low success rate in finding relevant data.

The two final phases of experiments proved that FOIOTI, as a searching tool,
was successful. During these two phases, 71.0% of the participants claimed
that they found the specified information when using FOIOTI within 30 minutes.

A total of 1109 learners from three continents and 20 institutions took part in
the study, spread over 46 sessions. Every session was administered
personally by the author.

This research project has contributed to the existing body of knowledge on
Information Retrieval and education by having developed a tool that enhances
learner involvement in the learning process. It enables educators to explore
easier alternatives of locating educational resources by drawing on the
experience of other website authors in their field. It also entices the average
learner to re-skill him/herself on the use of an exciting and promising new
technology: Information Retrieval through the Internet.

t Melius Weideman R B October 2001 |
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CHAPTER 1

BACKGROUND AND PROBLEM
STATEMENT

1.1 ' INTRODUCTION .

This research project focuses on Information Technology and Information
Systems (IT/IS) learners, and an important problem they face in their learning
process: resources. The author describes this problem, identifies a potential
solution, explains how it was designed, tested and implemented. The aim of
this project was to harness the power of the Internet as an information source
by involving the learner in his/her own educational progress. As such it is
concerned with “information literacy”, which has been defined as:

“... the ability of learners to access, use and evaluate information from different
sources, in order to enhance learning, solve problems and generate new
knowledge” (Adamastor 2001).

This project focuses on the aspect of information literacy principally concerned
with the finding of relevant information. The term “the author” will be used to
refer to the author of this research project, while “this author” will refer to
another author whose work is being discussed at that point.

in the early 1980s, computers in the form of personal computers (PCs) started
making their mark in the business world and in education. The IT/IS learner
initially worked on a dumb terminal where he/she had no control over any
external components except to execute some programs and view the results on
a monitor.



Currently, however, the learner operates in a volatile environment where he/she
has extensive control over programs and information residing in other
computers thousands of kilometres away, communication networks,

multimedia, the Internet and even other users via a PC.

1.2 THE LEARNING SPACE

1.2.1 SCHOOLING

The primary and secondary education system in South Africa involves 12 years
of schooling, from grade 1 to 12. After grade 12 (also called matric), school
leavers are ready to either enter the job market, or enrol in one of many
courses offered by the higher education institutions. Unfortunately, one-way
communication and rote learning, partially due to a lack of resources,
sometimes characterise learning during these 12 years of schooling. Potenza
describes this process as “The silent hell of having to listen to teachers droning
on endlessly...” (Potenza and Jansen 1998:54). Some leamers exit the
schooling system where lack of resources and uninterested educators
discourage any experimentation with resource-based teaching.

1.2.2 INSTITUTIONS OF HIGHER EDUCATION

South Africa offers a school leaver having just completed matric and interested
in higher education, many types of institutions to choose from. Universities and
technikons form the backbone of this choice: 75% of all higher education
students are registered at one of these institutions (NCHE 2000). In the
Western Cape (one of the nine provinces of South Africa), five of these
Institutions exist:

- The University of Cape Town

- The University of Stellenbosch

- The University of the Western Cape
- Peninsula Technikon

- The Cape Technikon.



Universities mostly specialise in academic and theoretical courses with
practical components, typically offering the following qualifications:

Bachelor’s degree (for example B.Comm. and B.Sc.) - 3 years
Honours degree - 1year
Master's degree

Doctorate

Technikons focus on practice-oriented training, often including co-operative
oriented education, and typically offer the following qualifications:

National Diploma (for example ND

in IT and ND in Financial Information

Systems) - 3 years
B. Tech degree - 1-2 years
M. Tech degree

D. Tech degree

The National Diploma in Information Technology (NDIT) consists of subjects
such as: Information Systems |, Il and lil, Development Software |, 1l and il
Systems Software Il and ll, Technical Programming |, Financial Accounting |
and IT Skills . Each of these subjects could require four to six 45-minute
lectures per week, for an average of 32 weeks of lecturing per academic year.
Half of the lectures could be typical, traditional theoretical lectures and the
remainder practical hands-on sessions in a computer laboratory. The contents
of one of these subjects (Systems Software Il for example) are: computer
architecture, data communications, operating systems (all theory) and low-level
programming, networking and Internet work (all practical).

1.23 THE LEARNERS

A diplomate from the Cape Technikon NDIT course could be employed in the IT
industry as a Programmer or a Systems Analyst. Languages used vary from
the more traditional COBOL, Natural and Visual Basic to more modern types
such as HTML, Java, C++ and Object Oriented platforms.



Approximately one out of every five applicants for the IT course is accepted,
based on the maximum intake possible due to laboratory size and personnel
constraints. The profile of a typical first-year student in the IT course is as

follows:

Age: 19 years.

Race: White, Coloured or African.

Gender: Mostly male.

Highest qualification: Matric (grade 12).

Previous experience: Some have done computer science at school.

The author has been involved in computing for two decades, of which the last
16 years have been spent in educating learners in a variety of subjects at the
Faculty of Business Informatics, Cape Technikon, mostly towards the NDIT

mentioned above.

1.2.4 EDUCATION IN SOUTH AFRICA: CURRENT SITUATION

The National Qualifications Framework {NQF) was established in South Africa
to redress the educational inequalities of the past. The objectives of the NQF
are to build a seamless national learning system, and to restore equity to the
South African higher education system (NAPTOSA 2000:2). Eight leveis were
defined, encompassing education from pre-school to the Senior school phase
(level 1), school and College training (levels 2 to 4) to levels 5 to 8 (diplomas,
first degrees, higher degrees and doctorates). It was proposed that the NQF
become a reality via two legs: Recognition of Prior Learning (RPL) and
Outcomes Based Education (OBE).

RPL involves recognition of relevant work experience for entrance to higher
education, as opposed to strict adherence to rules and regulations regarding
prior qualifications or levels of education achieved (Gawe 2001).



Killen describes OBE as: “... an approach that requires teachers and students
to focus their attention and efforts on the desired end results of education”
(Killen 1997:25). OBE has been shrouded in controversy since it was
announced, as described by both local and international authors (Manno
1994:1, Potenza and Jansen 1998:54,} Spady 1994:141). However, OBE is
currently being implemented in South African schoois; originally under the title
Curriculum 2005, later renamed Curriculum 21.

One crucial element of the OBE system is the fact that educators should “...
select appropriate content...” (Killen 1997:32). Potenza and Jansen claim that
educators will no longer have to use a specific textbook, but will have the
freedom to choose from a wide range of resources (Potenza and Jansen
1998:56). OBE is clearly a resource-based learning system. It is this element
of finding the best resources, not only by school but also higher education
learners, which is adressed in this study. It will be shown in Chapter 2 (see
Section 2.2.3) that the casual use of the many available search engines on the
Internet seldom leads to success in information retrieval. If this problem cannot
be solved, the freedom of choice of resources might become more of a problem
than being part of a solution.

1.3 MOTIVATION

While working with IT/IS learners, a number of realities became evident. The
author soon realised that leaming does not necessarily take place if some
ingredients (a classroom, books, students and a lecturer) are combined and
stirred. The author initially assumed that a 19-year old learner enrolling for a -
three-year IT course, and paying a large sum of money to be allowed to do so,
would automatically be motivated to participate in classes and certain to
achieve overall success. This assumption was confirmed as an expectation by
Killen (1997:27). However, the author was not correct in this assumption,
which embodies the first major problem noticed by the author. A question that
naturally arose was: how could learners be motivated to put more into their
studies?



1.4 LEARNER PARTICIPATION
A second problem identified was the lack of learner involvement in classes.

This was not only limited to theory classes, but also appeared in practical
laboratory sessions. In 1985 the author launched an informal, undocumented
experiment to determine whether it is possible to convince learners to
participate in their own progress. They were second-year students ernrolled for
the three-year NDIT. The subject was Systems Software ll, which involved the
topics as described in Section 1.2 above. The learners were given some
advice on how to and how not to set multiple choice questions.

Three weeks before an official test on the subject, they were asked to compile
and submit their own multiple choice questions, covering all work to be

evaluated in that test.

The learners were promised that the lecturer would evaluate these questions,
and include the ones he considered to be "good" questions in the test. This
implied that if a learner parﬁcipated in this experiment, hefshe would stand a
chance of answering some questions in a test, which he/she had set
himself/herself.

The response was overwhelming. Although only approximately 50% of the
submitted questions were eventually included in the test, it proved a point:
learners will participate in a class when their own evaluation is at stake. The
author thus realized that this result indicated that the potential exists to solve
the participation problem by using learner involvement. The question arose:
which method(s) could be used {on a regular basis) to achieve this co-
operation between educator and leamer, to the learner’s advantage? This
question is central to the theme of this research project.

1.5 RESOURCES
In the same vein, it was learnt that the presence of a textbook, handou'ts, a
library or a computer did not guarantee that learning would take place from
these resources. This became clear after the following sequence of events
occurred a number of times:



- the author covered certain work in theory

- he identified resources to be used by the learner to reinforce the work
covered, sometimes including handouts provided by the author

- evaluation was done on the same work

- from the results produced by the learners, it was clear that the resources
had not been consuited.

The author identified a perception among many learners that as long as the
educator produced notes, lectures, examples and references, and as long as
the learner ensured ownership of these resources, during or after the class,
education was taking place and subsequent gainful employment was imminent.

The third major problem identified was thus that the presence of resources was
not enough to guarantee that learners would use them effectively. As a result,
the author asked himself a third question: why did learners not make use of
the resources provided for their ovim benefit?

1.5.1 USE OF RESOURCES
The author found that a fair amount of time in a typical day was spent on
learner resources. These included:

using prescribed textbooks to prepére new work

- evaluating new textbooks to be able to make informed choices every
year about new prescribed textbooks for the next academic year for
each subject

- typing/photocopying and distributing handouts

- designing, then writing or typing and printing transparencies

- managing handouts and transparencies on the intranet to allow learners
access to them

- management of paper-based resources in the library short-loan section.

As a result, it was considered necessary to discuss these resources in more
detail.



1.5.1.1 TEXTBOOKS

A lecturer normally has a choice of which resources to use in a subject, and
their format. Traditionally a textbook is prescribed, which the learner has to
purchase and use for each subject. However, the publishing chain, which
includes the process of peer review, commissioning, marketing, printing and
distribution cannot produce new texts fast enough for the changes in the
Information Technology field. The author has found the delays associated with
traditional printed matter to be unacceptable, owing to the rapid growth in
Information Technology.

Furthermore, some educators have been accused of prescribing expensive
textbooks, which are then seldom used because the contents are outdated, or
because the content is not adequate for the wide scope of work being covered
in one subject. This is especially true in subjects where the contents are
offered as a set of modules, for example: Information Systems Il is divided into
Systems Analysis and Design, Databases and Project Management. Each
module is typically offered by a different lecturer, and could require that a
complete textbook costing upwards of R300 be prescribed. A similar problem
exists with computer program manuals: the rapid release of new versions of
computer programs has made the purchase of large numbers of manuals by

educational institutions an expensive exercise.

It appeared that the problem with these resources could be resolved if a
resource was found which could be updated easily, or even better, was
updated automatically. If it could also obviate the need for purchasing
expensive books, it would be a major advantage.

1.5.1.2 HANDQOUTS AND TRANSPARANCIES

As a result of outdated textbooks, or their lack of the exact coverage of material
desired by the lecturer, handouts and/or transparencies are often used to
supplement textbooks. This evinced a new set of problems:



- the copyright issue - is it permissible to make copies of sections of a
book? How many pages may be copied before it becomes illegal? A
body exists (The Adamastor Trust Publishing Liaison Office) to serve the
five Higher Education Institutions in the Westem Cape mentioned in
Section 1.2.2, in this regard. It warns that fines of up to R10 000 and/or
imprisonment of up to five years are possible for the contravention of the
Copyright Act (Van der Merwe 2000:1). Clear instructions are given on
what may be legally reproduced for teaching purposes, but these
instructions are difficult to apply in all situations.

For example, one instruction states that:

*...’not more than one short poem, article, story or essay or two excerpts
copied from the same author or more than three short poems, articles,
stories or essays from the same collective work or periodical volume’ and

‘no_more than 9 instances of such multiple copying for one course of

instruction to a particular class during any one term’ may be made without
copyright permission” (Van der Merwe 2000:1).

Furthermore, if copyright permission is required, it could take up to two
months to receive a response for overseas requests.

Some educators work with more than 300 learners per week, spread over
three or four different courses of instruction. Keeping record of the
number of articles copied per term per course and waiting up to two
months for permission to copy one single article is an impossible task for
an educator in the IT field. The actual content of a course may be
changed at short notice, owing to new developments, and this kind of time
frame is simply oo restrictive.

- management — the preparation, duplication, distribution, storage and
evaluation of handouts and transparencies can become an onerous task.
- time — it takes time to design, create and produce transparencies or even

just duplicate handouts.
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The author has found that even though the work covered by a handout or
transparency is familiar, a certain amount of learning takes place while the
medium is being prepared. However, the most serious drawback of these two
types of resources is that this leaming process is not automatically trahsferred
when the resource is handed over to the learner. This is obvious when
evaluation is later done on concepts covered by these materials. Often the
author had an expectation of learning having taken place as a result of work
having been covered using certain handouts and/or transparencies. When
marking the tests or projects on this work, it was evident that this learning
process had not taken place.

1.56.1.3 THE LIBRARY

A library is, and will probably remain, an extremely important resource in any
academic institution. The author found that learners were not keen to make
use of resources specifically placed in the library for their use. This
phenomenon was noted as being common to engineers as early as 1961.
Jackson quoted Landis urging “... the engineering profession to increase its
efforts to obtain effective use of published information” (Jackson 1971:431).
Over the past years, various materials have been provided in the library short-
loan section, where any library user could reserve it for periods for up to one
day. The author has compared the number of stamps on the cover pages of
these materials with the number of students in all the classes requiring them,
and has found that only a small percentage of learners actually use this facility.
This was confirmed when a test or project on these materials was marked ~
lack of insight was often evident. A longitudinal study done on engineering
students’ use of the library at their university indicated a similar trend of low
usage patterns (Holland and Powell 1995:14).

1.5.2 THE INTERNET

During the last few years Internet access in the Cape Technikon computer
laboratories was established as a standard feature. It was initially viewed by
most lecturers as a “must-have”, but at the time of writing only two educators in
the Faculty of Business Informatics, including the author, have integrated the
internet as an official resource in subjects being taught on a daily basis.
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However, another problem surfaced at this point. As the Internet became more
accessible in fhe computer labs, aimless surfing, chatting and e-mail became
popular pastimes among learners. The author found that many learners did not
do the practical work expected of them in the labs, not even during "supervised
practicals".

Instead, they spent large amounts of time on the Internet reading e-mail and
visiting sites which appeared to be unrelated to the work being covered at the
~ time. The attraction of colourful websites with animation and sound, screens
full of information and the ubiquitous pornography, took the place of
programming and other required tasks.

The author could not help but classify the average IT/IS student as one of the
“Mail-Web-Internet Generation” defined by Tsichritzis as follows: “This young
generation basks in its reputation as the people who surf the nets the widest
and the longest. They lack technical skilis but are adept at playing with the
interfaces. ... They are excellent in a wide range of knowledge but lack depth
anywhere” (Tsichritzis 1997:583). |

However, the author believed firmly that the Internet had tremendous potential
as a learning resource in education, and launched another unofficial experiment
during 1998 to investigate this potential. The objective was to direct the time
and energy learners spent on aimless surfing into providing reference material
for the subject he/she was studying. Although the detail was different to that of
the first experiment (see Section 1.4), the overall aim was the same: to find a
way to involve the leamer in his/her own learning process, to his/her own
advantage.

The author challenged his learners with a scheme which required them to
"officially” use the Internet to find information. If successful, an implicit reward
in the form of recognition of their skills was offered.
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Initially the learners were given basic background on the Internet, and on
searching techniques and addresses of websites on the Internet (these
addresses are called Universal Resource Locators, or URL’s). Two hours in
total were spent on this background training.

After having covered certain topics of a subject using traditional resources
(textbooks, handouts, transparencies, etc), a two-hour session was arranged in
a computer laboratory. A list of topics was given (based on the work covered
during the preceding few weeks), and learners had to research these topics
using any search engine and any technique to find relevant information. The
author circulated through the class, and was calied to a workstation every time
a learner found a website, which he/she considered to contain relevant
information. The author then evaluated the site. If it was considered to be
unacceptable, a short explanation of the reason was given, and the learner
would proceed with another search. If the site did contain relevant information,
the lecturer copied the URL onto a diskette, and asked the successful learner to
add his/her name to the URL. The lecturer then added a short description of
how the contents of the website were to be interpreted. The leamer then
carried on with the next topic, enjoying the reward of his/her website having
being recognized as “good enough” by the lecturer, and knowing that his/her
name would be associated with the successful website. This implied that the
learner had mastered a certain level of searching skills and general Internet
awareness. '

After approximately 1.5 hours, the author copied the file containing the URLs
and comments onto the Intranet, where all learners could access it. They were
instructed to copy this file, and visit each site listed before the end of the lab
session. Although this sounds impossible to do in the time allowed, each URL
simply had to be copied and not typed into the browser's address field (using
the Windows clipboard). Furthermore, only the first learner to access a certain
site might have had to wait some time for the contents to download. All
laboratories access the Internet via a separate server, whose main purpose is
to store all the most recent websites accessed by users.
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Subsequent accesses within a certain period of time would involve a transfer of
this information from the memory of this server (called cache memory) to the

user's workstation, without actually accessing the Internet. This process plays
a major part in the decrease of waiting time by Internet users.

The information found at the relevant website then had to be copied to their
own diskette or network directory, thereby ensuring that the same information
was found by all concerned.

It was made clear at the beginning that learners had to be present in the class.
They could not expect the information identified as relevant to be available
days, weeks and certainly not months after the date of identification. This is a
result of the transient nature of information on the Internet, and the fact that
webpages could disappear or have their names changed without warning.

An extract from a typical file, containing some of the URLs found by learners, is

given below.

1. Boolean Algebra
Jaco Roos.

http:/fiddle.ee.vt.edufcourses/ee2504/combinational/logic_01.html
Simplification - Using Algebraic manipulation, gate implementation,
Karnaugh maps. A few detailed worked out examples - read together with
the problems on p11 and p12 of my BA notes.

2 Karnaugh Maps

Michael Lorenc.

http:/lwww.shef ac.uk/~phys/teaching/phy 107 /kmap.htmi

Steps, labeling and looping of Karnaugh Maps - large, clear pictures, easy
to follow.

- TABLE 1.1 — Extract from URL file
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In general this experiment yielded positive results in terms of student learning.
It was found that learners enjoyed applying their (otherwise ignored by the
lecturer) Internet skills to do something considered to be useful by the author.
The information found by the learners eventually formed part of the study
material and subsequent tests, and the final examination included references to
it. The result of this experiment created the impression that learners would
readily use the Internet for academic purposes if a reward was given which
enhanced their standing in a group. It convinced the author that the potential of
the Internet as information resource for learners existed, and that a method
should be found to develop this potential in a structured way.

1.6 SUMMARY
While the author did not generalize by claiming that the observations above
were true for all learners, the following points were noted:

- Current IT/IS learners were exposed to new challenges and opportunities
compared to learners of 20 years ago.

- New methods were needed to motivate learners to become involved in
their own learning process.

- A perception existed among learners that the onus to learn is on the
educator, not the learner (confirmed by Killen: Killen 1997:29).

- A natural tendency against participation in a class situation appeared to
exist among learners.

- Learners overcame this tendency if their involvement was related to their
assessment, or when it enhanced their standing in a group.

- The use of traditional resources such as textbooks, handouts,
transparencies and the library had many drawbacks.

- The availability of Internet access in a computer laboratory distracted
learners.

- Internet access could be applied to the learner’s advantage.
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1.7 CONCLUSION
In conclusion, some research questions from the text above were summarized:

LEARNER PARTICIPATION

- Is it possible to devise an educational tool which would increase learner
involvement?

- Which method(s) can be used to achieve co-operation between educator
and learner with regard to participation, to the learner’s advantage?

- How can learners be motivated to put more into their studies?

RESOURCES

- Why do learners not make use of the resources provided for their own

benefit?
- Can the educational tool mentioned above be used to overcome some of
the disadvantages of traditional resources?

If these questions could be answered, collectively or individually, the
author believed that the potential of the Internet as information resource
for learners could be mined and applied to the benefit of learners in
general.
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CHAPTER 2
LITERATURE REVIEW

2.1 INTRODUCTION
Some fundamental issues on which this research project rests, had to be

identified to guide the literature survey. Based on the summary and conclusion
of the previous chapter, the following were suggested:

- educational methods associated with resource-based learing

- learner involvement in learning

- retrieval of information from resources

- the need for a retrieval tool to be used by those learning by resource-
based methods, and

- the role of the Internet and search engines.

Having identified these issues, the author concentrated his reading on the
following five major topics:

- a brief review of the history and status quo of Information Science and
Information Retrieval, the Internet and the use of IT in education;

- the role of the World Wide Web as educational source in the library;

- studies and other experiments on Information Retrieval and the behaviour
of searchers;

- search engines; and

- searching methodologies.

These five topics are summarised in this chapter, and analysed in the next
chapter.
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2.2 HISTORY AND STATUS QUO
2.21 INFORMATION SCIENCE AND INFORMATION RETRIEVAL
2211 INTRODUCTION

Ingwersen defines Information Retrieval as being “... concerned with the
processes involved in the representation, storage, searching and finding of
information which is relevant to a requirement for information desired by a
human user” (Ingwersen 1992: 48). A perspective on the development of
Information Retrieval follows, since it is of value to this study. Specifically three
aspects of Information Retrieval (of particular significance here) are outlined:
these are the use of technology, content representation and the human
perspective. The term IR will be used from here onwards to refer to Information
Retrieval and WWW for World Wide Web. A summary of the development of
Information Retrieval and Information Science, as reported by noted authors

follows.

2.21.2 HISTORY OF IR

Ingwersen identifies three stages in the development of information science: its
birth during the pre-Second World War era, its attempts to find an identity and
alliances in the 1960s and 1970s and its establishment as a discipline during
1977-1980 (Ingwersen 1992:1).

BIRTH PERIOD

During the “birth” period, an article was published at the end of the Second
World War, in which Bush suggested the possibility of building an electronic
store of knowledge (Bush 1945). A possible technical solution was noted and a
suggestion that the need and solution could interact in a way similar to which
current users with information needs interact with the WWW. Information
Science was vaguely defined and an Artificial Intelligence solution was
proposed.
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After this initial paving of the Way for “modern” Information Science, IR was
defined by Calvin Mooers in terms that quickly became accepted:

“In 1951, researcher and businessman Calvin Mooers coined the term
information retrieval, to describe the process through which a prospective user
of information can convert a request for information into a useful collection of
references. Information retrieval embraces the intellectual aspects of the
description of information and its specification for search, and also whatever
systems, techniques, or machines that are employed to carry out the operation”
(Gupta and Jain 1997:71, Spink and Losee 1996:43).

Mooers was one of the pioneers of Information Science, with his attempt to
commercialize IR via his Zatocoding system (ASIS 2001, TRAC 2001). He also
phrased what has come to be known as Mooers’s Law: “People will resist
information unless the price of not knowing it greatly exceeds the price of
learning it” (Garfield 2001).

The first of three strands of study which became evident during the 1950s
related to the way in which people judge the relevance of documents. Even
Mooers’s definition hints at this fundamental issue: “... a useful collection of
references ...” (Gupta and Jain 1997.71, Spink and Losee 1996:43). Some
questions arose: when is a collection of documents useful and relevant? How
could relevance be recognized and measured?

Mizzaro did an exhaustive study on the history of relevance by discussing 157
papers on this topic, covering 40 years of IR research (Mizzaro 1997). Some of
the authors whose studies were discussed include Barry, Burgin, Ellis, Harter,
Hersh, Janes, Kantor, Mizzaro, Park, Rees, Saracevic, Schamber, Su, Sutton
and Vickery. The following (sometimes contrasting) facts were stated about

relevance:

- relevance is better understood than before
- an important challenge is to define relevance properly
- there is still a lot of work to be done to grasp its meaning fully
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- relevance is a necessary part of understanding human behaviour
- as a study field itis “... frustrating, provocative, rich and -undeniably-
relevant... " (Schamber 1994:36).

Relevance is discussed in detail in a subsequent section (see Section 2.5.6).

The second strand of the present study relates to the way in which search
vocabulary maps information need to the terms used in a database. The third
strand focuses on the role that computers play in the IR process. It appeared
that IR could bring order into the fast-growing world of information, and Baeza-
Yates and Ribeiro-Neto identified a need for “... efficient tools to manage,
retrieve and filter information from this database” (Baeza-Yates and Ribeiro-
Neto 1999:367). However, some studies have shown that users were not all
eager to become involved in the extraction of knowledge from an electronic
source. Jackson found that engineers are reluctant to use information sources.
The United Engineering Information Service failed to elicit financial support
from the engineering profession to establish its services (Jackson 1971:430).

IDENTITY PERIOD

Valuable contributions were made to the IR field by authors such as Burgin,
Fidel, Mizzaro, Saracevic, Spink, Su and others. Saracevic, for example,
pointed out that the important notion of relevance sets Information Science
apart from other related fields, such as librarianship and documentation
(Saracevic 1975:323-324). In later works, relevance as discussed here by
Saracevic, was recognised as a parameter of IR performance and was
renamed “precision”. However, Saracevic’s discussion focuses more on the
perception of the user about the retrieval parameters of documents than on
actual measurements of these parameters.

DISCIPLINE ESTABLISHMENT PERIOD

Lancaster predicted that information science might one day become a
profession in its own right (Lancaster 1978:vii). During the next few years, a
number of prominent authors started defining a number of concepts, which
have become standard terminology in IR in general.
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Marchionini, for example, defined the following relations between some key
concepts: IR is a partial subset of information seeking, which is a partial subset
of the learning process (Marchionini 1995:9). Just as IR forms part of
information Science, relevance is a crucial component of IR.

~ MODERN PERIOD

The advent of the Internet and the WWW in the early 1990s created an
information explosion unlike anything experienced by the industry before. IR
appeared to be the tool to manage this situation to the advantage of the user
(Saracevic 1999:1058). However, the rapid increase in the size of the Internet
and therefore the amount of information available has put pressure on IR to
become the solution to the growing problem of locating relevant information.
An attempt to integrate several areas of Artificial Intelligence into an information
gathering agent, called BIG (resource-Bounded Information Gathering) is
described by Lesser and others. This agent manages to gather information to
support a decision process, and reasons about the trade-offs of different
resource gathering approaches. It is further capable of extracting information
from structured and unstructured documents, using this information to refine its
processing and search abilities (Lesser and others 2000:197).

A study done on the value of Internet research stated that the traditional rules
of research and scholarship have changed irrevocably with the Internet now
being used as a reference source. This author queried the standard of the
information now so freely available (Nigohosian 1997).

Three aspects of the growth of IR, which has lead to the current status of the
field, have emerged from background reading. The first one is technological in
nature, and is concerned with the means whereby the match between search
terms and database entries are made. The second area of development is
associated with the problem of representing the contents of a document in a
retrieval system.
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Finally the problem of psycholinguistics became evident: what happens in the
mind of the searcher when an information need is fransformed into a search
strategy, and how does a searcher recognise the answer to his/her information

need? These three aspects will be considered separately below.

2213 TECHNOLOGICAL BACKGROUND

Firstly, work in the technological area started almost as soon as library
collections were formed. This occurred approximately at the beginning of the
third millennium BC. The Sumerians are credited as being the first people to
store and classify written materials into “library collections”, with the purpose of
allowing various social groups to function better (Cover 2001). Everyday
activities and literature were recorded on clay tablets, which were stored in
special areas, with only a label bearing the opening words of the document as
sole method of indexing (Greek Libraries 2001). The physical creation of these
clay labels could be viewed as one of the first implementations of technology
towards establishing indexing. In the absence of any advanced technological
tools to make IR possible, these “libraries” were little more than marked

collections of “documents”.

The activities recorded by the Sumerians include administrative, political,
judicial and social decisions, religious convictions and philosophical concerns.
Even hymns, poems and myths were recorded in this way. Most importantly,
detail about when the earliest schools began to function was recorded —
including “tablet-repositories”, which could be classified as the first libraries.

During the Middle Ages, indexing and simple classification of manuscripts were
done. The indexers involved in this task were surrounded by an aura of
mysticism, resulting from the coding schemes and alphabetical keys
(Ingwersen 1992:61).

Work on cataloguing started after this period, using written, guardbook and card

catalogues, followed by the period of mechanization.
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This phase saw various card systems being developed, mostly in the form of
punched cards: optical coincidence, the Zatocoding system of Mooers, edge-
notched coding and 80-column punched cards.

Lancaster broadly defined the development of methods for the physical
implementation of IR systems as spanning a number of decade-long periods:

- pre-1840s  pre-co-ordinate systems, manual, printed book/card form

- 1940s post-co-ordinate systems

- 1950s punched cards, microfilm

- 1960s computer-based magnetic tape systems

- 1970s online computer based systems

- 1990s completely paperless systems (Lancaster 1978:15).

The high-powered computer era we currently find ourselves in provided the
much-needed technology to empower this development, where document
matching is made through inverted indices, string and positional searches. This
increasing power of the technology has removed the economic constraint on
the searching mechanism: any characteristic of the document could now be
matched to a search query. In fact, there was now no technical constraint to
prevent an index from including every single term of a given textual document
in the index. This has been done some time ago, in the form of typical Bible
concordances such as Strong’s Exhaustive Concordance, first published in
1890. Since all the matching features so far have been based on text only,
there remain some areas where matching has not yet been perfected: special
notations such as music files, photographs and other graphical information.

2214 CONTENT REPRESENTATION BACKGROUND
Secondly, the content representation issue is addressed. The most ideal
representation is simply to include the whole document as the index (as
mentioned above), but the initial absence and later the limitations of
technological tools (such as storage space) made this ideal impossible to

achieve.
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In the absence of computer-based full-text retrieval systems, two main lines of
thought were initially followed to provide a summary of the document: assigned
and derived indexing. Assigned indexing depended on an indexer’'s perception
of the document contents, the matching of that perception to a term list or
classification and the selection of appropriate descriptors to be assigned to the
document. Derived indexing depended on the indexer (later the computer
program) to extract terms as used in the document — keyword in context is the

most notable early example.

During the late 1950s and 1960s, landmark work was done by noted authors in
this area of document content presentation. The controversial Uniterm system
sparked interest in the UK and the USA, which led to the Cranfield tests by
Cleverdon and Keen (Cleverdon, Mills and Keen 1966, Robertson 2001, Tonta
2001).

Documents were indexed via a single term in the Uniterm system (hence the
name), having been extracted from the document title or abstract. After some
structured tests, Uniterm results were compared to those using more traditional
indexing methods. The test apparently broke down owing to the disagreement
over relevance judgement, and the results were inconclusive. One group of
testers claimed that the Uniterm system worked well, while the other claimed
the exact opposite (Ellis 1996:1,2).

The actual Cranfield series of tests was done at the College of Aeronautics,
Cranfield, UK. It involved another comparison of performance, this time
between the Uniterm system and a modified version of the Universal Decimal
Classification (UDC) system. A subset of 200 documents on aeronautics was
extracted and used as the master collection of documents. A further extract of
40 documents from this set was made, and these documents were used to
generate a set of 40 artificial requests. The assumption was that if query
number one was submitted, document number one should be returned as being
the most relevant document from the collection of 200 documents.
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Although certain inherent limitations of the study were evident, it did prove the
effectiveness of the Uniterm system above the UDC classification (Ellis
1996:2).

This test was followed by the so-called Cranfield | test, which involved a
comparison between four different indexing systems. Again a collection of
master documents was used (this time 18 000), and it was indexed using each
one of the four indexing systems. Using the same source document principle
as with the previous test, 1200 questions were drawn up based on these
documents. Searches were done, and the success or failure for each one
noted. The performance of the four indexing systems was approximately
equivalent, with a success level of between 73.8% and 82.0%. Again it was
proved that the Uniterm system performed equally well compared to more
conventional systems (Ellis 1996:3,4). Many authors levelled extensive
criticism against the Cranfield | tests, mostly resulting from the concept of using

source documents from which to derive the queries (Ellis 1996:5).

Another series of tests, aptly called Cranfield I, was undertaken next. It was
based on different indexing devices/languages, rather than a test of indexing
systems. A total of 211 search requests were elicited from the original authors
of each document (out of a sample of 1400 documents). Thus the measure of
effectiveness of this test compared to Cranfield | was explicitly relevance-
based. This test proved that single-term index languages delivered the best
performance, and that precision and recall are inversely related (Ellis 1996:6,7).

A number of other developments followed: the SMART retrieval system, Oddy’s
THOMAS retrieval program, Rich’'s GRUNDY system and a variety of expert
intermediary systems like CONIT, CANSEARCH and PLEXUS (Ellis
1996:23,45,56,66).

Shortly after the Cranfield tests, Lancaster defined IR as follows: “Information
retrieval is the process of searching some collection of documents ... in order to
identify those documents which deal with a particular subject” (Lancaster
978:11).
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This author also claimed that the early history of computer-based IR had never
been documented properly, and started work on MEDLARS - Medical Literature
Analysis And Retrieval System. It was the first large, freely available system
which allowed access without security or other restrictions (Lancaster
1978:35,36, Tonta 2001).

Two other studies worth mentioning are Blair and Maron’s full-text retrieval
system study, and the Dewey Decimal Classification online project of Markey
and Demeyer. Blair and Maron used precision and recall as performance
measures in their study on a 40 000 document database, based on 51 queries
from two lawyers. They proved that recall failures occurred much more
frequently than expected, and that the mean precision and mean recall ratio
were 79% and 20% respectively. Markey and Demeyer viewed the Dewey
Decimal Classification system as an online searcher’s tool, and concluded that
there was no relationship between the precision of online searches and the
search satisfaction of the participants (Tonta 2001).

2215 HUMAN PERSPECTIVE BACKGROUND

In the third issue the focus moves from technology and methodology to the
human side. How does the human searcher approach the task of finding
information in a collection of information? How does he/she convert the
perceived information need into a search strategy? What effect does
experience have on the user’s perception of information usefulness?

Vroom mentioned the concept of Expectancy, involving choices made by an
individual. When the outcomes of a choice to be made are uncertain, his/her
behaviour is affected not only by his/her own choice among these outcomes,
but also by the degree to which he/she believes these outcomes to be probable
(Vroom 1964:17).

;
Tonta reported on IR systems, choosing to focus on failure rather than success
of document retrieval. Referring to the complexity of success or failure
measurement in IR, Tonta édmits that it is not even clear what a search failure
is, and refers to user satisfaction as an alternative measurement.
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The possibility of using precision as a measure of search failure is mentioned,
where it is taken to be the failure to retrieve relevant documents only. Finally,
three tools are defined which could be used to measure effectiveness of
document retrieval:

- precision failures (retrieving non-relevant documents)
- recall failures (missing relevant documents), and
- fallout failures (retrieving too many irrelevant records) (Tonta 2001).

Ingwersen quotes Taylor, who postulated that a particular psychological state of
mind of the user could result in an information need being expressed. Taylor
identifies four levels of question formation, all defined as different types of
needs:

- the visceral need (real but yet to be expressed need)

- the conscious need (brain-based, conscious description of the need)

- the formalised need (formal statement of the need)

- the compromised need (the information request as presented to the
system) (Ingwersen 1992:112,113).

2216 STATUS QUO

The status quo of both Information Science and IR is best summarised by
Saracevic when pondering on fifty years of development in this field (Saracevic
1999:1051). Three of its general characteristics were identified:

- Information Science spans various disciplines,

- Information Science is inherently connected to information technology,

and

- Information Science plays an active part in the evolution of the
information society.
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Ingwersen identified a number of other disciplines which had an influence on
Information Science: mathematics and communication (with an overlap in
information theory), epistemology, sociology and linguistics (with an overlap in
socio-linguistics), psychology, artificial intelligence and computer science
(Ingwersen 1992:8).

Three fundamental “powerful ideas” on which information science is based are
also listed: IR, relevance and interaction (Saracevic 1999:1052). This author
thus clearly classifies IR as being part of Information Science.

2.2.2 THE INTERNET AND HYPERLINKS

2221 HISTORY OF THE INTERNET

During the 1950s and 1960s, IR normally involved relatively static
environments, including an organised collection of information, as found in
libraries and Online Public Access Catalogues (OPACs) (Spink and Saracevic
1997:741). However, the advent of the Internet offered the user a larger mass
of information, stored on computers spread across the globe, without a central
catalogue or standardised system of indexing (Devlin and Burke 1997:102, Sha
1885:467, Stubenrauch, Vickery and Ruppert 1999). This contrast between
the traditional and the new, the static and the dynamic playing field for IR,
warrants further inspection. A brief summary of the development of the Internet
and hyperlinks follows.

In an attempt to establish a United States lead in military science and
technology, the US formed the Advanced Research Projects Agency (ARPA)
within the Department of Defense (DoD) in 1957 (Kristula 2001). The
requirement was set that it must be possible to maintain communications even
in the event of a nuclear attack, and as a result the US DoD Advanced
Research Projects Agency Network (ARPANet) was created as an
experimental computer network twelve years later (KWMC 2001). ARPANet
linked four nodes via 50 kilobits per second lines, and became the forerunner of
the Internet as it is known today (Kristula 2001).



28

ARPANet continued to grow into the 1970s and 1980s, but was used almost
exclusively for military purposes (MCPL 2001). As a result, the information
stored by the linked computers was tightly controlied, and it was not possible
for an outsider to publish personal information, or otherwise add freely to the
information content of the Internet.

The first version of one of the most basic but most-often used programs on the
Internet was written in 1972 by Ray Tomlinson: the e-mail program (Kristula
2001). At this stage a total of 23 nodes were connected. The availability of e-
mail became one of the catalysts of free sharing of information between users —
an activity which was unheard of during the ARPANet phase of the Internet.

One area where standardization on the Internet landscape was about to
become firmly established, was that of hardware and networking protocols.
Just after the establishment of e-mail, developmental work started on the
network protocol which would become the basis on which the Internet was to
be run — Transmission Control Protocol (TCP) (Kristula 2001). The term
“Intemet” was officially mentioned for the first time in a paper on Transmission
Control Protocol by Vint Cerf and Bob Kahn in 1974 (Kristula 2001). The
Ethernet network protocol, which would later become one of the most-often
used network layers through which access to the Internet was made possible,
was developed in 1976 by Metcalfe. A total of 111 host computers were
connected to the Internet at this stage (Kristula 2001).

Another major software development, similar to the development of the first e-
mail program, was the release of the first USENet program. Steve Bellovin, a
graduate student at University of North Carolina, programmed USENet (a
decentralized news group network). Next to e-mail, USENet was to become
one of the most important initial reasons for users to access the Internet
(Kristula 2001). However, as was the case with e-mail, once again there was
no central body to control the content of discussions on USENet. Users could
not only read the contributions of others freely, but also participate themselves
without constraints or vetting of contents.
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In parallel with ARPANet, the US National Science Foundation created a
backbone for other networks called CSNET. It became obvious that a
connection between these two networks would be advantageous, and a plan for
an inter-network connection between CSNET and ARPANet was proposed in
1981. This connection implied further growth in content availability, since both
networks would now contribute towards an increase in the amount of
information available. At this point, 213 hosts were connected to ARPANet
(Kristula 2001).

Further developments on hardware and protocol standardization were made in
1983, when the use of the Transmission Control Protocol — Internet Protocol
(TCP/IP) for connection to ARPANet was prescrnibed. Up to date the mere fact
that an Apple Macintosh user can send an e-mail message to an IBM PC-
compatible user without having to do any conversion (completely different
operating systems and hardware architectures are involved), is a positive result
of the standardization on TCP/IP.

Another major technical innovation was the creation of the Domain Name
System (DNS) by the University of Wisconsin. A domain is a unique address
by which a computer on a network is known. Prior to the development of the
DNS, such addressing had similarities to a long, cumbersome telephone
number preceded by city and country codes. The DNS made it possible for a
user to access another computer on this network by using a name instead of
having to memorize any numbers. A website can be referred to either by its
domain number, which is a set of four groups of digits (for example
196.2.63.110), or by its URL (for example http://iwww.mweb.co.za). Since both
modern browsers (Microsoft Internet Explorer and Netscape Navigator) will
complete the URL when a user omits the http:// part, the URL method is clearty
easier to use and remember than the number system. Compare for example,
the ease of associating a URL with the contents of a website, and remembering
the URL www.bmw.com as opposed to 192.109.190.103. A total of 562 hosts

wera now connected.
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A major factor in the growth of the Internet, and one which was a large step
towards access for the man in the street, was the creation of NSFNet by the
National Science Foundation (1984). This network offered a way of connecting
NSF computers to university computers to facilitate the sharing of research
work. NSFNet, and other networks which evolved from it, eventually became
known as the Internet (MCPL 2001). The NSF started using 1.544 Megabit per
second communication lines, to cater for the increase in network traffic — a total
of 1861 hosts were connected during 1985. This number jumped to 2308
during the next year, and increased more than twelve-fold to 28 174 one year
later (Kristula 2001). This irregular mathematical progression in the number of
connected computers did exhibit one clearly discernible pattern: continuous
increase. Another approximate doubling in numbers occurred over the next
year: from 28 174 to 56 000 hosts (Kristula 2001).

Strong emphasis on software development, including the WWW and hyperlinks,
was evident in the growth of the Internet over the next few years. This
development started with a major software breakthrough in 1989. A need was
identified for a tool to allow collaboration between physicists and other
researchers in the high energy community (Gribble 2001). One critical aspect
was the need to transmit not only text, but also graphics. TCP/IP had already
enabled the transmission of text, but these physicists needed the transmission
of the accompanying graphs and other non-textual information. The authors of
this tool, called the WWW, were Tim Berners-Lee and Robert Cailliau, from
CERN in Geneva, Switzerland (CERN 2001). Their tool included a hypertext
system, to assist researchers in sharing their information by using simple
hyperlinks to other data (Kristula 2001, MCPL 2001). At the end of 1989 the
number of hosts had increased to 313 000 (Kristula 2001).

The information-sharing system known as the WWW was based on the
programming platform called HTML (Hypertext Markup Language), and the
HTTP protocol and client computer software (known today as a browser
program) (Gribble 2001).
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The hypertext system was opened to public access in 1991, and the first
commercial use of the Internet was permitted (Gillies and Cailliau 2000:319,
MCPL 2001). The host total again increased to 617 000 (Kristula 2001).

The Internet Society was created in 1992 (Kristula 2001). Over 1 136 000
servers were established all over the globe by the end of this year (Gribble
2001). The next software breakthrough was motivated by the need of the user
to navigate through the ever-growing mass of information available on the
Internet. It came in the shape of the programming of a WWW browser called
Mosaic during the next year. it was created by a group from the University of
llinois at Champaign-Urbana, led by an undergraduate student Marc
Andreesen {Gribble 2001). This and subsequent internet browsers played a
big part in the explosive growth of the Internet user base (MCPL 2001). In
parallel with the birth of Mosaic, InterNIC was formed to manage registrations,
directory and database services (Kristula 2001). The number of hosts grew to
2 056 000 in 1993, again almost doubling to 3 864 000 one year later (Kristula
2001).

The explosive growth of the Internet, indicated by the approximate doubling in
size every year, caused the NSF to prohibit direct access to its backbone in
1995. It contracted this function out to four other companies. A USD50 fee
was imposed on registering domains other than .edu and .gov. This excessive
degree of information availability is criticized by Chun quoting Stoll in 1995, who
complained that “..the Internet is an ocean of unedited data, without any
pretence of completeness... (it) has become a wasteland of unfiltered data”
(Chun 1999:140).

The number of hosts again aimost doubled to 6 642 000 in 1995 (Kristula,
2001). Hoffman, Kalsbeek and Novak estimated that 16.6 million users in the
United States alone existed during this year (Hoffman, Kalsbeek and Novak
1995). Independent Internet Service Providers (Sprint, Uunet, MCI, AT & T,
etc) started carrying most of the Internet traffic in 1996 — over 15 000 000 hosts
were now connected (Kristula 2001).
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A summary depicting the exponential growth of the Internet, measured by
counting the number of servers, follows in Table 2.1 and Graphs 2.1 and 2.2.
For the sake of consistency, data from only one source was used for Table 2.1,
resulting in some missing figures. Each year in this table was allocated a
number, to make the graphs easier to interpret. Since the y-axis data in the
graph spans such a large series of values (from four to 15 000 000), two graphs
were drawn to minimise the effect of the lower numbers being displayed as a
fiat area instead of a visible bar.
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The focus now moved away from the software and hardware developments to
the Internet user and IR from the Internet. Figures of actual internet usage as
opposed to the number of servers also indicate exponential growth, and
President Clinton stated in 1998 that 100 million users logged onto the Internet
per day (Selwyn 1999:226). NUA claimed a USA/Canada total of 167.12
million users in November 2000, with a world total of 407.1 million (NUA 2001).
Sherman echoed Stoll’'s sentiments by stating that the Internet had become the
world’s largest and most complex, chaotic and unstructured search space
(Sherman 1999:54,57). Another author has found that retrieval and
organization of materials on the web are not standardized, while others claimed
that the WWW was not designed to support organized publishing of data, or the
retrieval thereof (Coetzee 1999:10, Spink, Bateman and Jansen 1999:117).
Information overload has arrived (Wyle 2001).

One method of looking for information on the WWW is to use a search engine.
One researcher claimed that many practitioners consider Internet searching to
be a very urgent, challenging and rewarding area for future research (Chen and
others 1998:584). However, a study done to determine what portion of the web
is covered by search engines, confirmed that it is a shockingly small
percentage, varying between 3% and 34% (Sullivan 1999a:30).

The status quo of the Internet today clearly emerges from the picture painted
above. It indicates an exponential rise in connected computers, implying a
similar increase in the amount of information suddenly becoming readily
available. An estimated 407.1 million users were online to the Internet by
November 2000 (NUA 2001). itis this mass of unorganized information which
the user faces, which is part of the focus of this research project.

2222 HISTORY OF HYPERLINKS

In a traditional library the user is limited in the content he/she can access,
simply due to the physical and time constraints of not being able to move
quickly from one book/magazinefjournal to another relevant one.
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This other relevant document probably does exist, but there is not necessarily a
pointer to it and even if there is one, it is not always physically practical to
continually retrieve the next document from the system and continue reading.
However, the hyperlink concept changed this situation dramatically.

The landmark article by Bush in 1945 (mentioned in Section 2.2.1.2) identified a
special point in a document, called an associative index. If a user performed a
certain basic action at this point, such as pressing a keyboard key, he/she
would then be transferred to another relevant point elsewhere (Bush 1945). Ted
Nelson envisaged a similar situation with his Project Xanadu — he proposed a
“docuverse” (document universe) where all writing is linked and referenced
(Butner 2001, Ellis 1996:126).

Both these ideas are echoed in the Intemet’s concept of hyperlinks — clicking
on a hyperlink transfers the user to “another point®, which could be a different
word/sentence/paragraph or picture on the same page, or a website halfway
around the globe. Once again this freedom of “movement” contributed greatly
to the freedom of content, which characterizes the information available on the
Internet. Hyperlinks are features of the Internet, and as such provide an easy
way to navigate the vast world of information.

223 IT IN EDUCATION

Education in general is as old as mankind itself, but IT is a relatively young
field. While there is agreement that these two areas can supplement one
another with positive results on both sides, the age difference between the two
resulted in this marriage experiencing an uncertain start. In parallel with the
praise for and criticism of new methods used in education (as outlined below),
some questions were being asked regularly in the literature, all referring to the
role of IT in education:

- should IT be used in education?
- if yes, has IT been applied successfully in education?
- what is the effect of applying IT in education?
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2.2.3.1 EDUCATOR VS LEARNER

The respective roles of the educator and the learner came under the spotlight
when a change of emphasis was proposed in a number of studies. Ives and
Jarvenpaa suggested that learners take more contro! of their own education,
while the educator should change roles from teacher to facilitator (lves and
Jarvenpaa 1996:35). In support of this suggestion, Davis claimed that the
teaching of the history of the technology would change the role of the student
from being a passive receiver of knowledge (Davis 1996:852). Lagowski stated
that the lecturer should no longer be the source of all information, but simply
the facilitator to obtain it (quoted by Marais and Marais 1999:88). This study
aims to provide a method for learners to find academic information on the
Internet, which could assist in the shift of activity from the educator to the
learner.

2232 EDUCATIONAL METHODOLOGY AND TECHNOLOGY

A different issue emerging from the literature was the contrast between
traditional and modern educational methods. Cookson listed the traditional
methods as including face-to-face instruction, printed matter, radio and
television broadcasts and audio/video recordings (Cookson 2000:72). The
same author implied that higher education had been placed in a mould of
outdated techniques as long as seventy years ago (Cookson 2000:79). Marais
and Marais implicated a specific educational field in an attack on this traditional
educational methodology.

They claimed that education in the chemical engineering field (in most
institutions) for example, had remained stagnant for the last 100 years, and
students experienced a passive environment where there was one-way
interaction from educator to learner (Marais and Marais 1999:82,87). One US
college student was quoted by the same authors as having his/her hopes for
learning and intellectual debate dashed as parrot-fashion regurgitation of
knowledge and simply making certain grades were the only requirements from
the educators (Marais and Marais 1999:88).
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Ilves and Jarvenpaa suggested that a similar situation existed in IS education,
by referring to “... memorisation... “ and the absence of direct involvement of
the learner with the real world (lves and Jarvenpaa 1996:35). Furthermore,
Malan stated that the overheads of a given institution could only support face-
to-face instruction as the main mode of delivery up to a certain point (Malan
1988:60). In the same vein, other authors urged educators to rethink their
approach to education (Quilling, Erwin and Petkova 1999:5).

On the other hand, modern educational methods were broadly defined as being
knowledge media: computing, the Internet and communications (Cookson
2000:72). As far back as the early 1990s at least eight references were made
by Corritore and others to computer laboratory components having been
discussed in the literature (Corritore and others 1999:292). Off-campus
teaching was also recognised as a growing trend in education (Cookson
2000:72, Tearle, Dillon and Davis 1999:14). Selwyn quoted Maddux, who
believed that the Internet had the potential to become a highly significant
educational tool (Selwyn 1999:225). Marais and Marais also believe that the
acquisition of skills was more important than the passing of examinations, and
that technology-based teaching (Internet, e-mail, cable and satellite
broadcasting) should play a bigger role (Marias and Marais 1999:88).

On the one side of the “for-against” argument, a number of experiences were
noted where IT had been applied in education with distinctly positive results.
Based on four years of classroom experience, Edling claimed that IT enhanced
student learning, reduced the time taken to teach and allowed deeper coverage
of materials (Edling 2000:10). This author also decreased traditional lecture
time almost completely in favour of students using computers on their own, with
enhanced student learning as result (Edling 2000:10,13). Cookson quoted
Bates, who listed the following eight important positive results of using the
Internet in higher education:

- it expanded learner access to training and education,
- it caused an increase in education quality,
- it caused a decrease in the cost of education,
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- it raised the cost-effectiveness of education,

- it increased the number of courses on offer,

- it generated higher income,

- it enabled the generation of specialised study programmes, and

- technological innovation had a positive influence on other aspects of the
operations (Cookson 2000:73).

In the centre of this argument, some authors were cautious about the use of IT
in education. Wallace, Kupperman and Krajcik admitted that research on the
use of IT in the classroom was in its infancy (Wallace, Kupperman and Krajcik
2000:75). Mellon spoke out against falsely upholding technology as the
solution to all educational problems, and believed that past predictions of books
being replaced by technological media had been proven incorrect so far (Mellon
1999:28,29). Gan stated that IT as used in Malaysian education circles should
be applied with care (Gan 1998:32).

On the other side of the argument, some downright negative experiences were
recorded. Selwyn claimed that the use of IT in education for the last 20 years
had had consistently disappointing results (Selwyn 1999:227). This author
believes that the installation of computers or connecting them to the Internet
was often economically and not educationally motivated. In the UK specifically,
Internet access in British schools (late 1997) was much less prevalent than
what was planned, with more than half of existing computers incapable of
running Microsoft Windows (Selwyn 1999:227).

A number of claims about the reasons for educational failure were made with
regard to Information Science education in developing countries. Saracevic
stated that a shortage of information professionals was the number one
problem in education (Saracevic, Braga and Afolayan 1984:192). Further
shortcomings included a lack of clear direction in Information Science,
technology problems and a low level of basic computer literacy with information
professionals (Saracevic, Braga and Afolayan 1984:194,196).
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These authors also claimed that although computers were “... common in most
developing countries... “, education about their use, especially as a tool in
information services, was not (Saracevic, Braga and Afolayan 1984:196). This
research project sets out to inspect the use of such a tool, namely search
engines, and whether or not intervention in the use of these tools is necessary
to ensure positive results.

Cookson summarized the above two contrasting points accurately (the success
versus the failure of using IT in education) by stating that “... learning
environments created by the unfolding digital technologies pose both
opportunities and threats to higher education institutions” (Cookson 2000:71).

It becomes clear from the above that the current status of IT in education is
very volatile. There is reason to believe that modern methods could be more
successful than traditional “talk-and-chalk” methods. At the same time,
however, throwing technology at a student without careful planning and
implementation creates new problems without solving the old ones. The
author does believe that IT should be used to enhance education, but at the
same time there have been some definite failures in its implementation. The
effects of applying IT in education are difficult to quantify, and an attempt will be
made with this research project to measure this effect in one specific area of
application as accurately as possible.

2.3 THE LIBRARY

2.3.1 THE ROLE OF THE WWW

It is evident from the literature that the role of the library and the librarian in
education is changing, resulting from the influence of technology. The title of a
collection of essays by White underlines this fact: “At the Crossroads:
Librarians on the Information Superhighway” (White 1995). The use of a library
has always been fundamental to any study, research and education, and will
probably remain so.
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Marcella claims that more than three-quarters of the respondents to a mailed
survey on information needs in the UK claimed that they would use a public
library at least occasionally to satisfy their information needs (Marcella and
Baxter 1999:175).

However, rapid advancements in the IT/IS field have made it difficult for
libraries to keep up with the constant demand for new texts in these fields.
Budget constraints and updating logistics compounded this problem. It was a
natural move to merge the function of a library and that of the Internet as
resource providers. Some authors viewed the incorporation of the Internet into
the service offered by a library as a challenge (Radcliff, Du Mont and Gatten
1993:17). Others found that the largest application for hypertext systems in
academic libraries in the UK was for networked document retrieval (Furner-
Hines and Willett 1895:31). This indicated that this merging had been taking
place. It would however be naive to expect that a total merge between the
traditional IT department and the library should take place at all institutions of
higher education. IT departments normally serve other sections as well: the
academics as vehicle in education, and the adminisiration as support for
registration and financial matters, to name but two. In this situation, the Internet
can be seen as an enabling technology rather than as a choice to be made.

Voorbij claims that libraries should support their users by assisting them in
searching for information on the WWW (Voorbij 1999:598). However, it was
found that librarians, traditionally a certain source of answers for the
information-seeking learner, experienced problems in dealing with the Internet
as medium. Subject librarians did not always find what they needed using the
searching facilities on the Internet. Basu has shown that 29.6% of a study
group of reference librarians found the information they needed between 21%
and 30% of the time, while only 14.8% of them found it more than 50% of the
time (Basu 1995:38). Problems associated with the use of this method to find
information included lack of time and the quality and quantity of data returned
(Basu 1995:38,39). Another study showed that some librarians were unable to
supply answers to the questions put to them owing to a lack of sophistication on
their side (Devlin and Burke 1997:104).
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Most authors referred to the paradigm shift: librarians had to start acquiring new
competencies to be able to survive (O’Leary 2000:21,22), and information
professionais had to pro-actively search the web to filter out unwanted
information for the users (Burton 1899:104). Corcoran, Dagar and Stratigos
claim that “...traditional business models of library operation are defunct...”,
and that although the number of requests for information had decreased, the
complexity level had increased, implying that the expertise level of the service
provider must also rise (Corcoran, Dagar and Stratigos 2000:29,30). Sherman
quoted Kahle, who states that for every one individual entering a library per
day, 20 web searches are being done, implying that the web is beginning to
challenge the value of all libraries put together (Sherman 1999:61). Two
authors describe in detail how three high-profile libraries (Los Alamos National
Laboratory, Shell Research and Hewlett-Packard) have adapted dramatically to
be able to deliver a cutting-edge service (Pack and Pemberton 1999a, Pack
and Pemberton 1999b; Pemberton and Pack 1999).

2.3.2 THE WWW AS SOURCE OF EDUCATIONAL INFORMATION

It can safely be stated that the Internet provides a rich pool of information to
any user. Large and Beheshti states that the WWW is not an information
source, but rather a link to millions of other sources (Large and Beheshti
2000:1069). Some facts can however not automatically be assumed to be true,
and need to be addressed here:

- is there educational information available on the Internet?
- if yes, can learners find this information?
- does learning take place during this process?

The first question above is addressed by Bar-llan in an attempt to determine if
the WWW can be used as an information resource for scientific research. In
conclusion it is claimed that “... valuable, freely available data is hidden in the
Web waiting to be extracted...” (Bar-llan 2000:432).
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The second question is of too wide a nature to have a specific answer. A
number of studies have been done on searcher behaviour and information
seeking success, all involving school children or students searching for subject
materials on the Internet (Fide! and others 1999, Hirsh 1999, Large and
Beheshti 2000, Oliver and Oliver 1997, Spink and Saracevic 1997, and
Sutcliffe, Ennis and Watkinson 2000). The degree of success achieved varies
widely, and depends on a large number of factors for some of the studies.
However, this project will attempt to answer this question by involving learners
in searching experiments on a large scale.

A study by Oliver and Oliver addresses the third question above. A survey was
done with schoolchildren to determine if learning automatically takes place
during an information-seeking task, and found that it does not (Oliver and Oliver
1997:519). From previous studies by these authors it was clear that one
possible reason for this failure could be that participants concentrate more on
the mechanics of the seeking process than on the resultant information.
However, this study apparently only involved information seeking on static data
bases such as CD-ROMs, and excluded the Internet as source.

Another study done by Voorbij has shown that many users do experience
problems in finding subject-specific information on the Internet. Only one-third
stated conclusively that they found it easy to locate subject information (Voorbij
1999:604).

During an extensive study on the searching behaviour of high school learners,
Fidel found that the participants “... performed focused searching...” and
managed to progress through the searching process at a high rate. It was
concluded that the WWW has tremendous potential as a tool for information
gathering (Fidel and others 1999:36).

Hirsh did a similar study on elementary school children, and found that they “...
are increasingly using electronic resources to support information needs...”
(Hirsh 1999:1265).
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However, there is growing concern about the difficulty experienced by learners,
educators and others in accessing educational resources on the WWW (Sutton
1999:1182). A study by Large and Beheshti identified frustration among many
primary school children when the exact information sought was not found on
the Internet (Large and Beheshti 2000:1079). At this stage it is not clear what
the situation is with learners in higher education institutions. In this project the
author will attempt to determine this status quo.

2.4 CASE STUDIES AND EXPERIMENTS
Applebee and others did a general case study on use of the Internet by

Australian academics. Some of the findings were:

- there is a need for training on the use of the WWW,

- most academics use the WWW regularly,

- time constraints prevent academics from exploring the web or being
trained on its use, and

- it is possible that students are far more familiar with Internet usage than
their professors (Applebee and others 2000).

A variety of other case studies on the use of IT in general and the Internet
specifically were done in a number of fields from medical science, primary
school teaching to higher education.

2.4.1 INFORMATION RETRIEVAL
The IR-related works were classified into three groups according to each one’s
context: schoolchildren, the medical field and real-life searching situations.

Firstly, Wallace, Kupperman and Krajcik did a six-week empirical study on
sixth-graders in a science class. They found that emphasis should not be put
on the technology, to prevent the attention from being focussed on the
computer. It was also not possible to transfer information seeking skills to the
learners (Wallace, Kupperman and Krajcik 2000:75). It appeared that
successful searching involved a decrease of the focus on technology.
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These results served as a pointer for this research project, since the following
specific facts indicated a broad direction to follow:

- although participants seemed to enjoy the online experience, they did not
seek to understand what they were doing,

- the information seeking process was treated as a separate activity to that
of learning, placing the focus on the technology, and

- little progress was made in convincing the participants to engage in the
complex cognitive strategies required for IR (Wallace, Kupperman and
Krajcik 2000:100).

The author decided to take particular note of these findings while designing the
proposed model.

The second group involved IR studies in the medical field. Hersh, Pentecost
and Hickam did a study on medical students’ usage of two medical searching
systems, where one was based on Boolean operators, and the other on natural
language searching. The results proved that both types could be used
effectively with minimal training (Hersh, Pentecost and Hickam 1996). Again it
appears as if the technology on which the searching process is based (in this
case the actual operators used) does not play an important role in searching
success. The author would also include this finding in the design of the
proposed model.

Another study investigated methods to improve access to information for
remotely stationed medical staff. It identified a need for nurses working on the
remote Western Isles of Scotland to access sources of information needed in
individual patient situations. Other research, however, found that medical staff
in general did not make use of information sources (Farmer, Richardson and
Lawton 1999:60).

Howcroft and Mitev did an empirical study on the use of the Internet in medical
practice management in the UK. It was found that if doctors had the time to
search for information, they would use it to find relevant information.
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Further phases of the study were halted since funding had been withdrawn
(Howecroft and Mitev 2000). In both of the last two cases, it appears asifa
need does exist for medical personnel to access online information. However,
financial and time constraints are impeding the shift from traditional to online
sources for users in the medical field.

The last group includes studies done using real-life situations, including
searching intermediaries. Saracevic did an early detailed study on users
searching for information. Experiments were done under real life situations,
and involved the user context of questions, question structure, decision-making
by searchers and how the same question could be searched for in different
ways (Saracevic and Kantor 1988a, Saracevic and Kantor 1988b, Saracevic
and others 1988). However, this study was done before the availability of the
WWW and hyperlinks, and as such is useful for general IR from electronic
sources and not IR from the Internet specifically.

Spink and Saracevic studied the sources and effectiveness of search terms
used during mediated on-line searching under real life circumstances. The
interaction between 40 users and four professional intermediaries was
analysed using video tapes, transaction logs and dialogue (Spink and
Saracevic 1997:741). It was found that the search terms contained in the
users’ written question statements produced the most relevant retrieved items.
The process of selecting search terms and the construction of a search query
were found to be highly interactive and a non-linear dialogue (Spink and
Saracevic 1997:760).

Barry attempted to determine the extent to which various document
representations contained clues that allow users to determine the presence, or
absence, of qualities that determine the relevance of the document to the user’'s
situation. It was found that the way a document is presented is not an effective
indicator of potential relevance. Different types of document presentations
have different abilities to supply clues to the searcher on various qualities of the
document (Barry 1998:1293).
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Khan and Locatis did two studies to determine the effect of link density, link
cues, link correspondence and display format on search performance. |t was
found that experts performed better than novices, since they were better able to
prioritize tasks (Khan and Locatis 1998b:176). It was also found that a
correspondence of wording in search tasks and wording in links had a positive
effect on search efficiency, but not on search accuracy (Khan and Locatis
1998a:1248).

The Voorbij study showed that many users do experience problems in
retrieving subject-specific information from the Internet. Only one-third stated
conclusively that they found it easy to locate subject information (Voorbij
1999:604).

An up-to-date study done by Spink and others, confirmed that users make little
use of advanced search features. For example, a test on 1 025 910 queries
submitted to the Excite search engine revealed that the following features were
only used by small percentages of users, as indicated:

- Inclusion (+) 2%
- Exclusion (-) 0.001%
- Boolean operators (NOT / AND NOT) 0.0003%

(Spink and others 2001:229). Another study seemed to indicate that searchers
spent a relatively short amount of time searching for one topic: the average
search session seemed to last between five and 10 minutes only (Cooper 2001:
137). This could possibly be a reason for the lack of use of advanced
operators.

242 SEARCHER BEHAVIOUR

Marchionini defines information seeking as “... a set of behaviours controlled by
interacting levels of conscious (logical) and unconscious (intuitive) mental
activity” (Marchionini 1995:62). The prior reading on research work, discussed
here, focuses on this set of behaviours.
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However, Large, Tedd and Hartley warn that information seekers must not be
treated as a homogenous group —~ they differ in many aspects, where their IR
experience level has a large differentiating effect (Large, Tedd and Hartley
1999:29). Furthermore, Jansen and Pooch warn that there is a difference in
the way that WWW searchers and traditional OPAC searchers work when
looking for information (Jansen and Pooch 2001:244). In contrast to this
finding, a remarkable similarity was found between the basic methodology of
early online searching and modern Internet searching. Lancaster listed a four
point sequence of steps to be followed for online retrieval: logging on,
negotiating the search process, manipulating the results and logging off
(Lancaster 1978:72). Some of the older studies involved searching an
electronic source, excluding the Internet, and this factor will be used below to
distinguish between two groups of studies.

2421 NON-INTERNET SEARCHING

An early study by Martin on the users of the ESA-IRS system indicated a
worrying trend: many searchers appeared to ignore the interactive capabilities
of a searching system, and seemed to use only the most basic features of the
feature set at their disposal. Sophisticated command functions were almost
totally ignored, and it was noted that “occasional users” form a larger part of the
searcher community than what was believed at this point. This group of users
appear to have special requirements in terms of program interfaces, and this
author suggested that the IRS be approached to address these special needs
(Martin 1982:67).

The effects of subject knowledge and previous search experience on the use of
online search tactics by both novices and experienced users were inspected in
a study by Hsieh-Yee. Although the study did not include Internet searching, it
nevertheless provides useful insight into searcher behaviour. The results
proved that searcher's use of search tactics was affected by search experience.
It also proved that only after a searcher had gained a certain amount of *
experience in searching, subject knowledge or lack thereof became a factor

(Hsieh-Yee 1993:161).



49

A study was done to see how advanced humanities scholars as end users did
searching on online databases. The use of operators was included in this
study, where some of these were also available with Internet search engines
(Boolean and proximity operators). A fairly high percentage of participants
used a simple single word as search term, and used no Boolean operators at
all. In both cases this indicated a lack of searching sophistication (Siegfried,
Bates and Wilde 1993:273). The author realized that if this finding was echoed
in the results of this project, it would require specific measures to be taken to
solve the problem.

Taylor's definition of the four stages of query formulation held promise of
assisting in the design of the proposed model. The difference between the
visceral and the compromised information need of the user should be
mentioned here (Ingwersen 1992:112,113). Since the model is aimed at the
average user, it could not be assumed in the design that the users wouid be
experts on search engine syntax, advanced searching concepts and effective
query formulation. Therefore this difference was bound to be larger than the
difference for an experienced intermediary searcher, for example.

Yuan attempted to determine the relation between end-user search experience
and searching behaviour. The purpose was to gain a better understanding of
end-user searching behaviour to allow search system designers and trainers to
provide better systems and programs for users (Yuan 1997:218). Although it
was found that search experience does affect some aspects of end-user
searching, no general conclusions in this regard could be made (Yuan
1997:231).

Sutcliffe, Ennis and Watkinson did an empirical investigation of IR using the
MEDLINE database to study user behaviour and performance (Sutcliffe, Ennis
and Watkinson 2000:1211). The overall performance of searchers was poor,
although poor performers often displayed many qualities of good searchers, but
failed for only one reason. The behaviour of searchers is complex, since sub-
optimal strategies can compensate for other difficulties in searching displayed
by the same searcher performance (Sutcliffe, Ennis and Watkinson 2000:1228).
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51224 CONCLUSION
The results from these six users prove that some of them did not try their best

while doing the experiments, and the author is not unduly concerned about the

negative implication on the operation of FOIOTL
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You have 30 minutes to work through this page at your own pacs.

& ] Choose any one search engine which you would like to use, and fill its name in below.

1 hitp Fewany

MNow load this program

H1 ; ff the search engine you have chosen H2 ] [ the search engine you have
requires (ay keyword(s), spectfy what you are chosen requires successive choices of
going to 1o type in topics, make and list these choices now

1 3 5
4 G
Now type it in and proceed

i l Ifyou had to refine your search further, eg by searching inside results a second time,
or by making further choices, please explain what you did

J ] How many results did the search engine supply by the time you have started investigating
some websites?

How many of these websites did you actually visit? ]:j

K l Read over your specification of what you were going to search for again - please see
Block F on previous page.

Did you find EXACTLY what you wete lookdng for?

Please note: there {s no CORRECT or WRONG answer [0 this guestion - simply tick the box
which is true inyour case

Hoyy much ime did you spend on this search? ] minutes ]

L[ Any comments?
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You have 30 minutes to work through this page at your own pace.

i [ Choose any one search enging which yvou would like to use, and il 1is name in below,

hitpifenan.

Mowi load this program

J1 ! If the search engine vou have chosen 42 I if the search engine you have
requires {a) keyword(s), specify EXATTLY what chosen requires successive choices of
YOu are going to type in topics, make and list these choices now

1 3 5
! ) it B
Now type itin and procesd

Kl If you had to refine your search further, eg by searching inside results & second time,
or by making further choices, please explain what you did

i l Howe many results did the search engine supply by the ime vou have started investigaling
some websites? |

Hows many of these websites did you actually visit? l ;

M ] Read aver your specification of what you were going to search for again - please see
Block H on previous page,

Did you find EXACTLY what you were looking for? Y

Flease note: there is no CORRECT or WRONG answer to this question - simply tick the box
which is true in your case

How much time did vou spend onthis search? minutes l

N ] Ary comments?
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You have 30 minutes to work through this pages at your own pacs. Code

j I Choose any one search engine which you would like to use, and fill ifs name in below.

;ht‘t;:z:ffmmrui

Nowy load this program

J1 I if the search engine you have chosen J2 l If the search engine you have
requires {a) Keyword(s), specify EXACTLY what chosen requires successive choices of
you are going fo type in topics, make and list these choices now

1 3 5
Z 4 o
Now type itin and proceed

K] If vou had to refine your search further, eqg by searching inside resulte 2 second time,
or by making further chotces, please explain what you did

i l How rmany results did the search enging supply by the ime you have started investigating
some websites?

How many of these websites did you actually visit?

M l Read over vour specification of what you were going to search for again - please see
Block H on previous page.

Did you find EXACTLY what you were looking for?

Flease note: there s no CORRECT or WRONG answer to this question - simply tick the bax
which is true inyour case

How much time did you spend on this search? | rinutes |

N i Aty comments?
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J.3.8 SEARCH ENGINES
SEARCH ENGINE NUMBER PERCENTAGE

Yahoo! 120 50.9
AltaVista ’ 23 9.8
Webcrawler 22 9.3
Infoseek 18 s
Ananzi 10 4.2
Not Done 3 38
Excite 8 3.4
Search 5 2
Hothot 4 1.7
Lycos i 13
Zazoo 3 1.3
Microsoft 2 0.9
Aardvark 1 0.4
Goto 1 0.4
IBM 1 0.4
Ma‘mmva 1 04
Metacrawler 1 0.4
Metscape Search 1 0.4
Unknown 1 0.4
Webferret 1 04
Webopedia 1 0.4
TOTAL 236 100

J.3.9 RESULTS RECEIVED

RESULTS RECEIVED
Maximum 53 469 078
Average 606 348

Minimum 0
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iviLabei11 = null;
iviLabel9 = null;
iviTextField4 = null;
iviTextField5 = null;
iviLabel12 = null;
iviLabel13 = null;
iviLabel14 = null;
iviLabel15 = null;
iviLabel16 = null;

}
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SEARCH ENGINE HOME PAGES: STANDARD SERVERS

37.COM. 2001. Home page. [Online]. Available: http://www.37.com. [Site
visited on 27/03/2001].

ALL-IN-ONE. 2000. Home page. [Online]. Available:
http://www.albany.net/allinone/ [Site visited on 14/03/2000].

ALTAVISTA. 2000. Home page. [Online]. Available: http.//www.altavista.com.
[Site visited on 01/07/2000].

ASKJEEVES. 2000. Home page. [Online]. Available:
http://www.askjeeves.com. [Site visited on 23/06/2000].

DOGPILE. 2000. Home page. [Online]. Available: http://www.dogpile.com.
[Site visited on 11/06/2000].

EXCITE. 2000. Home page. [Online]. Available: http://www.excite.com. [Site
visited on 27/06/2000].

GOTO. 2000. Home page. [Online]. Available: http:/mww.goto.com. [Site
visited on 25/06/2000].

HOTBOT. 2001. Home page. [Online]. Available: http://www.hotbot.com.
[Site visited on 27/03/2001].

INFOSEEK. 2000. Home page. [Online]. Available: http://www.infoseek.com.
[Site visited on 17/06/2000].

LOOKSMART. 2000. Home page. [Online]. Available:
hitp://www.looksmart.com. [Site visited on 05/06/2000].

LYCOS. 2000. Home page. [Online]. Available: http://www.lycos.com. [Site
visited on 28/05/2000].
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UNITED KINGDOM
EXCITE. 1999. Home page. [Online]. Available: http://www.excite.co.uk/.
[Site visited on 03/02/1999].

LYCOS. 1999. Home page. [Online]. Available: http://www.lycos.co.uk/.
[Site visited on 17/02/1999].

YAHOO!. 1999. Home page. [Onlineg]. Available: http://www.yahoo.co.uk/.
[Site visited on 26/02/1999].

SOUTH AFRICA
ANANZI. 1999. Home page. [Online]. Available: hitp://www.ananzi.co.za/.

[Site visited on 05/02/1999].

MAX. 19939. Home page. [Online]. Available: http://www01.max.co.za/.
[Site visited on 14/02/1999].

ZEBRA. 1999. Home page. [Online]. Available: http://www.zebra.co.za/.
[Site visited on 06/02/1999].
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Information Technology
A field of study which concentrates on the use of computer technology to

enhance man’s learning and understanding.

Internet
A worldwide collection of connected computers.

Intranet
A network in a company which could contain parts of the Internet, and limits

access by outside users.

Keyword search
A search for documents containing one or more words that are specified by a

user.

Learner
A person who is involved in studying a certain topic with the aim of

understanding it and putting it to use.

Lecture
A session where an educator communicates with learners, mostly in a

classroom situation, in an attempt to divulge knowledge, skills or perceptions.

Logical search
A search allowing the inclusion or exclusion of documents containing certain
words through the use of operators such as AND, NOT, OR and NEAR - also

called a Boolean search.

Meta search engine
A program which appears to be a normal search engine to the user, but in fact
contains no index of its own. It uses the index of one or more other search

engines (in parallel, if more than one) to extract information.
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Precision
The degree to which a search engine lists documents matching a query. The

more matching documents that are listed, the higher the precision.

Query
A word, number, phrase(s), operator(s) or sentence(s) which expresses the

user’s information need in a language which the search engine can understand.

Ranking
A method used by a search engine to sort and display search results in such a
way that the most relevant answer appears first, the second most relevant one

second, etc.

Recall

Related to precision, this is the degree to which a search engine returns all the
matching documents in a coliection. There may be 100 matching documents,
but a search engine may only find 80 of them. It would then list these 80 and

have a recall of 80%.

Relevance
How well a retrieval system provides documents which contain the information

a user is looking for, as measured by the user.

Robot
A computer program designed to travel across the Internet automatically,
gathering information about websites in the process. Also called spider, bot or

crawler.

Search engine
A program which allows a user to specify a query, and then attempts to find

information in its index file.
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Searching
The process of attempting to find useful information within a large base of

unordered data.

Server
A computer which stores programs and/or data which is requested and used by
computer users from other computers, and which manages these requests in

an orderly and timely fashion.

Spamming

The process of flooding a computer or user with (normally) useless information,
sometimes in the form of e-mail messages, in an attempt to de-activate this
computer or make productive work by the user impossible.

Spider
A computer program designed to travel across the Internet automatically,
gathering information about websites in the process. Also called robot, bot or

crawler.

Stemming

The ability to include the "stem" of words in a search. For example, stemming
allows a user to enter "swimming" and obtain results also for the stem word
"swim". Also called internal truncation or interfixing, which enables matching

when variant characters appear (for example colour and color).

Stop words

Conjunctions, prepositions, articles and other words such as THE, AND, TO
and A that often appear in documents yet alone may contain little meaning.
Depending on the environment, any word can be nominated as a stop word.
When searching within a collection of documents which covers assembler
programming, for example, the (otherwise meaningful) word “assembler”’ could
be a stop word.








