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Abstract

The purpose of the research was to examine human computer interface design within
an Irish context. The primary objective was to identify and examine the critical
issues of human computer interface design, and their application in an Irish context,
as focus is shifting from stand-alone alone applications towards web-based

applications.

For the purpose of the study it was decided to e-mail a questionnaire to a random
sample of five hundred organisations in order to obtain the information required. In
total, sixty completed and valid questionnaires were returned. The overall response

rate was 12%, 4.5% directly and 7.5% after follow up.

The results suggest that Irish software companies are knowledgeable of the critical
issues of Human Computer Interface Design but do not differentiate between the
design of stand-alone applications and web-based applications/static websites. Irish
software companies also realise and utilise the importance of user centred design

with the majority of companies involving the user during design and development.

X1



Chapter One

Introduction

1.1 Objective of the Study

This study is generally concerned with human computer interface design within an
Irish context. It is specifically concerned with identifying and examining the critical
issues and principles of human computer interface design, and their application by
Irish software developers. The Internet is a relatively new technology, and one of its
most useful tools, the World Wide Web poses new challenges to software
developers. This is particularly true of human computer interface designers as the
challenge is to present the end user with a consistent usable model as they browse

from site to site.

The study looks at the evolution of human computer interface design and examines
how the introduction ofthe Internet and the World Wide Web has affected it. The
study aims to identify and qualify the expanding set of human computer interface
design issues as web-based applications grow in prominence. It also aims to identify
sets of metrics currently available for the evaluation of human computer interface

design in a web-based context.

For the purpose ofthis research it was decided to categorise systems into three
groups - websites, web-based applications and stand-alone applications. These are

defined as follows:



Stand-alone Applications: applications that are based on an internal server in a
company. They can be viewed on many computers but cannot be viewed over the

web.

Web-based Applications: applications that are based on a server that is connected to
the web and can be viewed and downloaded by anyone attached to the web. Web-
based applications can also be applications that may be held on an internal server but

can only be viewed using a web browser.

Websites: These are mostly static in nature and make up the majority of sites on the
web. Any website that has an application running behind it will be classed as a web-

based application.

1.2 Introduction to the Literature Review

The purpose of the literature review is to establish the background to the study which
is bounded within the context of information systems, incorporating web-based,
stand-alone alone, and website development. The main principles of interface design
are identified and examined. Web specific principles for interface design are also

identified and evaluated.

The remainder of this chapter presents the research plan by outlining the objectives

of subsequent chapters and the strategy employed for achieving those objectives.
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1.3 The Research Plan

The layout of the thesis is as follow. Chapter two introduces Human Computer
Interface (HCI) Design. The technological development of computers is examined
from first generation computers up to the fourth generation computers oftoday. The
emergence of HCI due to the continuous evolution of computer technology is
examined. This chapter also outlines the evolution of the user interface from a text-
based model of interaction between human and machine, towards a multimedia-based

interface.

Chapter three presents an overview of the Internet and reviews its evolution. It
examines the emergence ofthe World Wide Web (WWW) and describes the WWW
as amajor Internet tool. The principles of web design are introduced and its
evolution is traced from first generation web design to fourth generation web design.
The chapter examines the Internet in an Irish context. The concept of multimedia
and its impact on the Internet is examined. The chapter introduces hypermedia
applications, which are based on multimedia systems and extend their media-oriented

features.

Chapter four examines the critical issues of human interface design. It looks at the
design principles for both stand-alone applications and web-based applications. It is
important to remember that the fundamental principles of design relate to any kind of
communication between user and computer. Most apply to both traditional graphical
user interface (GUI) environments and web design while others are relevant only to
web design. Many applications designed for the web reflect a lack of understanding

of the basic principles of design (Nielsen et al., 1998). Applying good design
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principles can be even more important when designing for the web. The concept of
usability is introduced. According to Murray and Costanzo (1999) incorporating
usability for the web will have more difficulties that incorporating usability for stand-
alone applications. The key principles to designing sites that are easy to use are
outlined. The chapter also looks at usability testing and evaluation and the number of
users needed to get proper results.

Developing a website application or an Intranet site is similar to developing other
information systems in that a formal life-cycle approach should be followed. The life
cycle will be slightly different from the traditional systems life cycle as web
applications have many differences to traditional information systems (Bidgoli,
1999). The possible lifecycle of web design is examined. The main differences
between graphic user interface (GUI) design and web design is examined. The
chapter examines the problems users have with poorly designed websites. Eighty
percent of Internet home pages reviewed by ‘Human Factors International’ revealed
15 to 20 problems for users (Schaffer, 2000). Finally the chapter explores the future

of human computer interfaces.

Chapter five outlines the research methodology used in the course of the survey. The
latter constitutes an empirical study of the critical issues of HCI design in Irish
industry. The research methodology was planned with due consideration of cost and
time constraints. The e-mail questionnaire was chosen as the research instrument
because of its suitability for obtaining the type of data required. It was envisaged
that most of the data, both of qualitative and quantitative nature could be categorised

and thus be amenable to statistical analysis.
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The research findings based on analysis of the received questionnaires are presented

in chapter six.

1.4  Summary of Findings and Conclusions

This section provides a summary of the results and the main conclusions drawn from

the research.
1.4.1 Summary of Findings

The majority ofrespondents employed an average of fewer than 50 personnel. No
respondents had more than 100 employees. The majority ofrespondents developed
more than one type of system. A large proportion ofrespondents developed stand-
alone applications mainly. Web-based applications were the least designed by
respondents but a general trend of movement toward web-based applications and

websites was apparent.

Respondents felt that the use of ‘user interface prototyping’ was very important. The
vast majority of respondents used some type of prototyping when developing
systems. Most of the respondents used user interface prototyping during the design
phase but also in the analysis and design preparation and also, but to a lesser extent

during project planning.

Multimedia and hypermedia is seen as extremely important to the development of
websites. They are both considered important for web-based systems with ratings of
just above three for each respectively. They are considered of average importance

for stand-alone applications with an average rating of three respectively. Overall the
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use of multimedia is considered more important when designing systems than

hypermedia.

Respondents are very aware of the importance of design principles. The principle
‘understanding the users needs’ is seen as extremely important for all systems types.
The results received correspond to the results received to the question about the
involvement of users in the design process with a majority of 74% of respondents
involving users. The majority ofrespondents feel that users should have a vital input
into the finished product with 44% giving it arating of four out of five and 17%
giving it arating of five. Designers spend considerable time with users and seem to
be aware of the main problems users have with systems. Designers identified slow
download and lack of support as the two greatest problems facing users. The
research findings suggest that while most respondents are carrying out research into
new technologies, many have not yet incorporated them into the design of their

systems.

1.4.2 Conclusions

The research identified that designers are aware of the importance of HCI design.
Respondents rate the practice of applying design principles to HCI’s as very
important. The majority of respondents employed most staff in, and put the majority
of their effort into HCI design, followed by HCI analysis and HCI testing. User

centred design was rated as very important by the majority of respondents.

Only an average of three employees per organisation have received training in the

area of HCI design. In addition, 20% of companies are not employing any
5
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professional HCI Designers. This may indicate that designers do not realise that the
same principles that are applied to traditional graphic user interfaces cannot be

applied to web-based applications and websites.

A large proportion (36%) of companies consider user centred design to be very
important awarding it an average rating of four out of five. Seventy four percent of
companies involve users in the design process and estimate that the average input of
users into the design of the product is 38% for stand-alone applications, 32% for
web-based applications and 30% for websites. Users also have a substantial effect on
the overall finished product with a large number of respondents rating their effect as

being very strong (44%).

The majority of companies (77%) carry out usability evaluations and 88% carry out
usability testing. Only 52% ofrespondents have a set of predefined quantifiable
usability criteria, which are essential for measuring the success of the implemented
system. There is a large variance in the results concerning the number of testers
needed to obtain a proper result when carrying out usability testing. Designers rate
‘understanding users needs’ as one of the most important design principles for all
system types. They also see ‘speed’, ‘responsiveness’ and ‘clarity of content’ as very

important design principles.

The results suggest that designers are aware of the importance of user interface
prototyping with over 70% of companies using some type of prototyping. The
majority of companies use prototyping predominately throughout the design process

and to a lesser extent in analysis and design preparation and finally project planning.



Chapter 1 - Introduction

Formal methodologies are used mainly for stand-alone applications. No
methodology stands out as predominant but respondents indicated that ‘user centred
design’ and ‘rapid application development’ (RAD) are the most used.

All designers are aware of the importance of Multimedia. This is especially true for
the design of effective websites. Hypermedia is seen as very important for websites.
Overall multimedia was seen as more important than hypermedia.

Most designers see the lack of system support as the greatest problem experienced by
users of stand-alone applications and web-based systems. Lack of havigational
support is a major problem for stand-alone systems. Respondents list slow-download
times as a problem for both web-based applications and websites. The need for users
to download new technologies and the occurrence of broken links are also considered

as major problems for websites.

The research indicates that designers have a good awareness ofthe importance of

effective HCI design and the involvement of the users throughout the design process.
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Evolution of Human Computer Interface Design

Without the development of computers we would not have the field called Human

Computer Interface (HCI). To understand the development of HCI, the technological

developments of computers will firstly be outlined.

2.1 History of Computers

The evolution of computers is normally categorised by generation. Computers are

placed into the different generations based on technical performance. Along with the

development of technology there is also an obvious pattern of how the use of

computers has changed. The introduction of new technology has changed the way

computers could be used. The following table 2-1 outlines how the use of computers

has changed in line with the changes in technology.

Table 2-1

Period

40s-

50s-

60s-

70s-

Technology Development and the Change of Computer Use.

Computer Technology
1st generation;
ENIAC, UNIVAC

2nd generation;
Mainframes
3rd generation;

Minicomputers

4th generation;
Microcomputers, Pc’s,

Apple Macintosh

Source: Long and Long (1990)

User Contexts

The Computer as a
specific scientific
instrument

Computing as a
“remote” service.

Used in special
departments of a
company

As a general office tool

orjust for fun.

User
(Military) Computer

scientists

Scientists/computer
specialists
Specialists/Non-

specialists

Specialists/Non-
specialists, Non-
professionals, (i.e.

anybody)



Chapter 2 - Evolution of Human Computer Interface Design

As computers developed they became less expensive and easier to use which made
them much more accessible to the ordinary person. As newer generations of
programming languages were introduced e.g. 3rd Generation BASIC, non-specialists
could start to make their own programs and thus “stimulated interest in the human
factors problems of non-specialists users” (Gaines, 1985). The number of personal
computers in use more than doubled from 2 million in 1981 to 5.5 million in 1982.
Ten years later, 65 million PCs were being used (IBM, Sept 2000b). The computer

revolution has been the fastest growing technology in man’s history.

2.2 Emergence of Human Computer Interface Design

During the 60°’s, as computer use became more widespread, the design of the user
interface and human factors started to gain attention. The field did not yet exist as a
scientific discipline. According to Gaines (1985) “It took a long time for our
scientific knowledge and professional skills as psychologists to begin to catch up
with our creative imaginations as computers users”. ldeas and thoughts about HCI

design have existed since the first computer. HCI can be described as follows:

“Humcin-computer interaction is a discipline concerned with the design,
evaluation and implementation of interactive computing systemsfor human
use and with the study ofmajor phenomena surrounding them.
(Hewitt et al., 1996)
HCI design is the study, planning and design ofthe interaction between a computer
and user. HCI is a combination of three elements, the user, the computer, and the

ways they work together. HCI design is usually regarded as having emerged during

the 1970’s. As personal computers with graphical displays became available there

10
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was a great increase of literature discussing the subject in academia and elsewhere
(Gaines, 1985). Research focused on the relationship between man and technology

and organisation and technology.

HCI designers must look at what the users expect and need, their physical abilities,
and what they like and find enjoyable to use. Designers must also take into account
the fact that users have various preferences, therefore, alternative ways must be
provided for the user to communicate with the computer such as voice, keyboard
mouse etc. (Whitten et al., 2001). These are called translation aids and consist of
input devices, output devices and controls. Input devices are the hardware
components the user needs to “talk” to the computer such as keyboards, mouse, pen,
and touch-sensitive screen. Output devices are the various hardware elements that a
computer uses to communicate with the user such as printer, speaker, and monitor.
Controls are software elements that allow the user to make choices e.g. menus, radio
buttons. An interface is also needed that is easy to understand and use. Itis
important that designers understand how peoples sensory system relay information
e.g. care must be taken not to distract users with flashing fields or movement in the
outer part of their visual fields (IBM, Sept 2000 b). Software designers need to
consult with users as well as applying design principles when designing a user

interface.

The user interface can be defined as:

“the parts ofa computer and its software thatyou (the computer user)
see, hear, touch, or talk to. It is the set ofall the things that allow
you andyour computer to communicate with each other™.

(IBM, Sept 2000b)

11
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A well-designed interface is one that allows the user not to pay much attention to.
The interface should always do what the user would expect them to do (Norman,
1988). Itis important that the user does not waste time looking for a button or key to

press. A well-designed interface should speed up the user rather than inhibit them.

2.2.1 Evolution of the User Interface

Human computer interfaces have evolved greatly since the earliest computer. When
computers first emerged computer experts designed them. These experts were
usually the end users of the computer also. Computers were very complex and not
very user friendly and one had to be a computer specialist to use them (Gaines,
1985). Itwas in the early 1970’s before non-specialists started to use computers. At
this time the user interface was still being designed by computer specialists and was
difficult to learn and use. As computers became more widespread among non-
specialist users, the computer industry began to realise the growing problems in HCI
design (see table 2-2). Computer companies realised that if they could improve the
user interface, they would stand a better chance of being widely accepted and
successful (Preece et al., 1990). They attempted to make their systems more user

friendly, less intimidating and simpler.

12



Table 2-2

Computer type

Research

Mainframes

Minicomputers

Minicomputers
(plus
applications

packages)

Chapter 2 - Evolution of Human Computer Interface Design

Approx. growth
era
1950’s

1960°s and 1970°s

1970’s

1980’s

Growth of digital computer and user issues

Main users

Mathematicians

Scientists

Data processing
professionals

supplying a service

Engineering and
other non-computer

professionals

Almost anyone

Issues

Size, reliability, users
must learn to do every
bit of programming.
Users of the output
(business managers)
grow disenchanted
with delays, costs,
lack of flexibility
Users must still do
much programming;
usability becomes a
problem

Usability is the major

problem

Source: Adaptedfrom Human-Computer Interaction, Jenny Preece and Laurie Keller (1990)

The computer interface has evolved significantly moving from command line

interfaces to point and click programs to the introduction of graphics and object-

oriented interfaces. The growth of the World Wide Web (WWW) is a direct result of

Human Computer Interface research (Nielsen 1995 c). The idea of hypertext

technology and interface improvements has caused it to grow and spread rapidly.

The user interface is continuing to evolve and merge with other environments such as

the World Wide Web. Soon the user will not be aware of differences in location of

contents (Leiner et al., 2000). Applications will use a mixture of desktop, www,
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relational database etc. The user will interact with content in the same manner,

regardless of origin.

22.1.1 Early Computers

The earliest computers had no user interfaces at all. They communicated
using flashing lights. The user had only mechanical means to interact with
the system. The computer could only be operated by moving mechanical
switches (Zetie, 1995). The user had to be highly trained to be able to operate

the computer.

The next step in the evolution of computers allowed users to communicate
with computers using punch cards. The users received information from the
computer through printing devices. Users had to be trained specialists and
although it was an improvement over earlier computers it still had a long way

to go (IBM, 2000).

The introduction of video screens greatly changed the use of computers.
These screens allowed the computer to easily communicate information to the
user. Around this time new input devices, such as keyboards, were also
developed which allowed the user to communicate with the computer.
Although screens were a major step forward, they still were limited as they
only displayed characters that were found on the keyboard. This innovation
allowed the ordinary user to be able to communicate with the computer more
easily. As users still had to memorise commands that were difficult, a lot of
training was still required (IBM, 2000).

14
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With the first computer screens, users had to type lines of computer jargon on
black screens. Significant improvements were needed to improve and
increase productivity and to achieve the real benefits of computers. The next
advance was the addition oftechniques such as menus that meant that users
did not have to remember as many commands. Every application still had its
own unique interface and there was little similarity across applications
(Anderson, 1988). The use of computers was still limited to highly skilled
specialists who had to invest a significant amount of time learning computers.
The following table 2-3 shows the significant developments in the evolution

of the user interface.
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1955

1960

1962

1963

1968

1975

1976

1978

1979

1980

1982

1983

1984

1986

1989

1991

1994
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Table 2-3: User Interface - Time Line

Light guns - SAGE air defence system and its predecessor, the Cape Cod System at MIT
Light pen as screen pointer

Joysticks - Analog air traffic control displays in the late 50s, e.g., the rbde-5(Radar Bright Display
Equipment) made by Raytheon.

Douglas Engelbart receives a patent on the mouse-pointing device for computers.

Douglas Engelbart, of the Stanford Research Institute, demonstrates his system of keyboard, keypad,

mouse, and windows.

Pointing device with on-screen pointer Doug Englebart@ SRI(mid 70s). Cursor changes to show context
David Tilbrook(Newswhole). Menus - LRG@ Xeros PARC (approx), dimming of inactive buttons David
Tilbrook(Newswhole).

Popup Menus - Ingalls(LRG)@ Xerox PARC

(approx) Keyboard-based hierarchical menus UCSD's Pascal system. Bitmapped displays CSL@ Xerox
PARC, for the Alto. PERQ was first commercial product Dialog Boxes Xerox PARC(property sheets).
Multiple fonts & styles in text Xerox PARC.

Hierarchical menus - Xerox PARC (Smalltalk)

(approx) Pull down menus, menu bar, disabling of menu items, command keys for menu items, check marks

on menu items - Apple. Move/Copy.Delete - Xerox PARC.

Mouse Systems introduces the first commercial mouse for the IBM PC. VisiCorp announces the VisiOn
graphical user interface. Overlapped windows Xerox PARC(approx). Tiled windows Xerox PARC.(approx)
Icons David Smith(SDD)@ Xerox(approx) Scroll bars, push buttons, radio buttons, check boxes,

cut/copy/paste with a mouse - Xerox PARC(approx).
Microsoft formally announces Microsoft Windows. Apple unveils the new Macintosh to the press.

Silicon Graphics begins shipping its first 3-D graphics workstations. MIT begins developing the X-Window

system.

The Small Computer System Interface standard is finalized as ANSI.
Creative Labs introduces the Sound Blaster.

Microsoft and others announce the Multimedia PC (MPC) standard.

Mosaic Communications releases Netscape Navigator 1.0, a worldwide web browser.

Source:  The Core ofInformation Technology: User Interface, (Fischer, Lee, Sept 2000 e)
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2.2.1.2 Graphical User Interfaces

The next major step in the evolution of the HCI1’s was the introduction of the
Graphical User Interface (GUI). This was first designed and tested for the
8010 Star by Xerox Palo Alto Research Centre (PARC). This interface used
graphics and icons (little pictures) and the mouse to make using computers
easier for the non-specialist (Anderson, 1988). It was the most significant
advance in user interface design for twenty years. People were able to learn
how to use applications much easier. Also, graphic interfaces were much
easier to remember and allowed users to get more work done. Applications
changed greatly in appearance and a similar look began to appear across
applications. Designers began using standard controls such as menus, buttons
and checkboxes (IBM, 2000 b). Applications also featured drag and drop
manipulation of objects and formatted text. This made the development and

the use of user interfaces much easier.

GUI’s allowed users to directly manipulate graphical objects on the screen.
This was done using a pointing device such as a mouse or a light pen lvan
Sutherland in Sketchpad first introduced this in his 1963 MIT Ph.D. thesis
(IBM, 2000 b). The area or GUI’s was greatly researched by Xerox PARC in
the 1970°s. The research lead to many of the interaction techniques that are
used today such as the way objects and text are selected and manipulated.
The idea of “WYSIWYG” (What You See Is What you get) systems
originated here (Naughton, 2000). ‘WYSIWY G’ enabled users for the first

time to be able to view and edit their work.
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Although highly skilled specialists still argued that a command line structure
was faster, GUI’s became popular as it gave users multiple ways to perform
tasks. Users no longer had to remember long lines of code and commands.
Functions were contained in menus and toolbars and were much more easily
accessible. Systems were also easier to learn and did not involve a great deal
of specialist knowledge. Often first time users could use most of a systems’
functionality with little or no training (Fisher et al., 2000 d). The use oficons
and graphics made system functions easily recognisable. Real-world objects
or metaphors were used, such as a disk to save or a printer icon to represent
the print function. GUI’s gave the user much greater feedback, which in turn
gave them greater confidence when using and experimenting with the system.
With the older DOS/UNIX systems the user has little feedback e.g. if the user
types in the delete command there is no status confirmation from the
computer. There is no indication of how many files have been deleted. This
scares all but the most highly trained specialists. GUI’s provided visual and
tactile feedback mechanisms that let the user know the status of the system at
all times. Most users rather using GUI’s due to the use of colour/graphics etc

as they are more inviting and less boring.

As interfaces were becoming more consistent and easier to use, applications
became larger and much more complex (Baron, 1986). Word processors
now included spreadsheets, drawing applications, etc as well as just document
writing applications. Also, as computers became more powerful, users could
run many applications, all opened in separate overlapping windows, at once.

Figure 2.1 shows the timelines for some of the major technologies.
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Figure 2.1: Timelines for major technologies

[s\V i H i University Resesrcli
Corporate Kesearcl
Commercial Produets

Direct Manipulation of Graphical Objects

N PO O W

Source: The Core of Information Technology: Graphical User Interface
(Fisher, Lee, Sept2000d)

2.2.1.3 Multi-sensory and Multimedia Systems

As computer systems are becoming more complicated, new solutions are
emerging to help users operate and understand them. The majority of systems
in the past were almost completely visual by nature. They usually used only
the most simple and basic sounds such as a single beep to help users. As the

systems evolved they became more complex with more and more information
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being added to the screen. This lead to an increasing difficulty for users as
their visual channel was overloaded, leading to an increase in errors (Dix et
al., 1993). This increase in errors left the user feeling frustrated. By utilising
the other sensory channels, such as sound, the visual channel can be relieved
of some pressure, thus allowing the user to more easily interact with the
system (Shneiderman, 1992). The use of multiple sensory channels increases
the bandwidth of the interaction between the human and the computer. The
use of sound was investigated and integrated into more and more systems.
Sound had been previously used in a limited manner such as a beep used to
warn users. Systems that utilise more than one sense are described as multi-
sensory systems (Dix et al., 1993). These systems make use of the auditory
channel, the visual channel and also to a lesser extent, the tactile channel to

improve the interaction between the user and the computer.

Multimedia systems combine a number of different media to communicate
with the user. Often this is in the form ofusing multiple sensory channels,
such as visual and auditory, but it can also take the form of different types of
visual input such as text, graphs, icons, animation, video and CDROM (Dix et
al., 1993). As computers are becoming more powerful they have the
capabilities to handle the above without slowing down the system.
Multimedia has been slow to reach the web due to bandwidth limitation.

However, new solutions are being found daily.

The use of speech in providing a method of communication between

computers and users is being investigated. This form of communication
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offers a very natural and fast mode of interaction. Speech recognition and
synthesis is a very complex and difficult area in computers as languages are
very complex in nature. There have been numerous attempts at developing
speech recognition systems but so far they have only had a limited success
(Lewis, 1994). There is a vast difference in the way people speak. Speakers
use different inflection and also have different accents. Often systems are
successful if they are designed around and used by one particular speaker.

However, when others use the system the performance diminishes greatly.

There are many other factors that effect speech recognition such as
background noise. The computer cannot differentiate between speech and
background noises. There have been many problems with speech synthesis
also. The main problem is that users are so used to natural speech with
variations and intonations that they find it extremely difficult to listen and
follow the monotonic tones of synthesisers (Nielson, 2000 c). Use is

generally limited to warning signals.

The role of sound in interface design is very important. Humans can
differentiate a wide range of sounds and can react faster to auditory stimuli
than to visual. Non-speech sounds have many advantages. When sounds are
associated with a particular action they can be understood and reacted too
much quicker. Non-speech sounds are also universal. Sound can
successfully be used to indicate network or system changes or errors. It is
also very helpful in providing status information on background processes,
for example, informing the user when a process is completed. Sound is
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usually used to support visual modes and provide confirmation (Whitten et
al., 2001). Users find it easy to learn sounds and associate them with
particular actions. Newer systems are introducing auditory icons, which are
icons that use natural sounds to represent different types of objects and

actions in the interface.

2.2.1.4 Web and Hypermedia

The development ofthe World Wide Web (WWW) has had one of the
greatest impacts in the history of computers. It has changed the way users
access information. The Web browser is probably the most popular form of
electronic information retrieval interface in use today by all users (Weibel,
1995). Many oftoday’s applications are being designed to run on the Internet
or be interfaced via a web browser. The browser interface is very popular due
to its simplicity. The screen is not cluttered and it is easy to use and navigate
due to the use of a few simple buttons such as back, forward, stop and print.
The user of hyperlinks also makes it easy to navigate from page to page.
Vannear Bush invented the idea ofhypertext/hyperlinks in 1945 (Raggett,
1998). This allowed documents to be linked to related documents. Ben
Shneidermans, ‘Hyperties’ was the first system where highlighted items in
text could be clicked on to navigate users to another document (Leiner et al.,
2000). Tim Bemers-Lee used the hypertext idea to create the WWW in 1990.

Mosaic, developed by Unix, was the first hypertext browser for the WWW.

HTML (Hypertext Mark-up Language) is the scripting language that is the
backbone of most web pages on the Internet. HTML is comprised ofa set of
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tags used to describe, format and relate information in a variety of different

ways that can then be viewed/interpreted using a web browser.

Web browser technology does present problems. Users often follow
hyperlinks and are unable to navigate back to where they have visited as their
paths are usually non linear (Nielsen 1996). Users also find exploring each
link tedious and find that the information they want may be buried deep in the
site. Poor design also causes problems such as too many links,
incorrect/broken links and this can leave the user frustrated. Work is being
carried out to overcome these problems. This will be discussed in greater

detail in chapter 4.

2.2.1.5 Object Oriented User Interface

As the capabilities of computers became more advanced they became
increasingly difficult to use. Inthe late 1980’s the HCI group at IBM
developed the object-oriented user interface or OOUI. This is the type of
interface used today in systems such as Microsoft’s Windows 95/98 and
IBM’s OS/2 Warp. Three out of the four major user interface styles are
object-oriented (IBM, March 2002). An OOUI hides many of the traditional
aspects ofusing a computer that users don’t need or want to worry about, thus
allowing the user to focus their attention on vital tasks. The approach of
using object modelling during systems design is called object-oriented
analysis. This technique is used to study existing objects to see if they can be
re-used or adapted for new users and also to define new or modified objects
that will be combined with existing objects into useful business computing
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applications (Whitten et al., 2001). Object-oriented user interfaces help users
to form stronger user models and also allows designers to develop a more
explicit mapping between the designer's model and the system (IBM, March

2002).

2.2.1.6 N atural Language, Speech and Voice Recognition

For years designers have been experimenting in artificial intelligence and
natural language processing. It has long been a goal of researchers to develop
a computer with which humans can interact with simply by talking. As far
back as 1965, the System Development Corporation (SDC) in Santa Monica,
California, conducted a series of experiments with a system called
Protosynthex. This system was designed to answer a series of questions
based on a child’s encyclopaedia (Hahn, 1998). Natural Language process is
not a new concept but is an important area of new research in user interface

design.

Early retrieval systems required specialised training and had a very structured
command language. This limited the use ofthe system. The user had to
know the exact sequence and syntax ofthe commands. The goal of modem
interfaces is to make them easier to use and to require less training. This is
where natural language processing plays a large role. The more the user can
input commands and request information in plain English the less time they
will need to learn the system. It will also make it easier for users with no

training to use the system for the first time. Microsoft Word designers try to
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do this with their help system, which asks you to input a question and then

looks at words in that sentence and tries to match help topics to them.

Natural Language systems are advancing slowly. Advances made include
automatic truncation. This is where the system can recognise with greater
reliability the plural and singular forms ofa noun. Some systems are able to

add or subtract portions of a word e.g. suffixes.

With the advances in search engines, some can recognise phrases or word
variations. This is called “fuzzy matching” and involves the computer
looking for similar words or phrases in close proximity to others. The use of
‘fuzzy matching’ helps compensate for errors in data entry or misspelling and

makes systems easier to use.

There are questions regarding whether or not natural language systems are an
improvement over past systems. Some studies have shown that often there is
little difference in performance between artificial and natural language
systems (Ogden & Bemick, 1997), but users tend to be happier and more
confident using them. Computers can be programmed to recognise speech or
typed text that adheres to a particular pattern. Currently, voice recognition
can interpret, process and carry out some well-defined tasks such as opening
or closing a document. Further advances are needed before they can handle

more complex procedures.
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2.2.1.7 Future of User Interfaces

The design of computer interfaces is still evolving. There is a major shift
from engineering towards more psychologically and artistically designed
screens. The computer interface is continually moving to an interface that is
more simple and easier to use. Interfaces are beginning to resemble what
users see and experience in the real world. As computers get more powerful
and have more memory, users will be able to see objects, such as telephones
and faxes, on their screens. These objects will look and behave like the real
object therefore the users will instinctively know what to do with little
training. In the future users will be able to ‘visit’ places using 3D graphics
and virtual reality. Companies like Microsoft are already advertising this
with their famous line “where do you want to go today?” They advertise the
concept that the user can “go” anywhere by just sitting at their computer. The
user will then be able to interact with computers using natural human-oriented

techniques, such as writing and speaking.

The advent of so many new design elements brings with it many new problems. Just
because the user interface has incorporated design principles does not mean that the
system will be easy to use. Donald Norman (1988,1992) identifies two key
principles that help to ensure good HCI: visibility and affordance. Controls need to
be visible, with good mapping with their effects and their design should also imply

their functionality (Preece et al., 1994).
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2.3 Summary and Conclusions

Users are increasingly demanding more from their computers. Historically designers
had little time for HCI design. It is vitally important for designer and computer
manufacturers to spend time researching human computer interfaces’ as it is one of
the most critical elements of consumer acceptance. The early improvement in
computer interfaces was little more than making the screen more aesthetically

pleasing and did not match users needs.

As the field of Human-Computer interaction began to grow in the 1980°s the focus
was on the broadening and encompassing of not only the design of the interface but
of all aspects that relate to the interaction between users and computers. The general
trend in computer interface design is moving from the mechanical working of the
inside of the computer and towards the surface with graphically designed user
interfaces. With the older DOS programs users were required to rely heavily on a
remembered or learned sense of history. Windows and Mac interfaces try to totally

eliminate this by making all options within reach of the user.

With the advances in User Interfaces, designing of the interface has become much
more complex. It is much more difficult to incorporate the characteristics of a well-
designed interface. There are a lot more considerations when designing a GUI.
Poorly designed systems often leave the user frustrated and inhibit their work. There
are many principles and design issues to be considered when designing GUI’s.

These will be discussed in more detail in chapter 4. HCI design is still evolving and

will be around as long as computer technology is used.
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Chapter 3

Internet and Multimedia

3.1 The Internet: An Overview

The official definition of the Internet is as follows:
"The Internet: A loosely organized international collaboration of
autonomous, interconnected networks, supporting host-to-host
communication through voluntary adherence to openprotocols and

procedures defined by Internet Standards."

(Internet Standards, RFC 2026, formerly RFC 1602, S. Bradner, Harvard 1996)

Source: The Web is not the Internet, Kephart (2001)

According to PCWebopedia (Jan 2002) the Internet can be described as follows:

“A global network connecting millions o fcomputers. More than 100
countries are linked into exchanges o fdata, news and opinions. Unlike
online services, which are centrally controlled, the Internet is
decentralized by design. Each Internet computer, called a host, is
independent. Its operators can choose which Internet services to use
and which local services to make available to the global Internet
community. Remarkably, this anarchy by design works exceedingly

well".

The Internet is often described as a “network of networks” (Wiggins, 1994). It has
revolutionised the computer and communications world like nothing before (Leiner
et al., 2000). The Internet is said to represent one ofthe most successful examples of
the benefits of sustained investment and commitment to research and development of

information infrastructure (Leiner et al., 2000). As of February 2002 there are
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approximately 544.2 million people online worldwide (Nua, March 2002). This can

be broken down as follows:

Africa 4.15 million
Asia/Pacific 157.49 million
Europe 171.35 million
Middle East 4.65million
Canada & USA 181.23 million
Latin America 25.33 million

3.2 History and Evolution of the Internet

The history of the Internet dates back to the early 1960°s. The Internet started as a
project ofthe United States government’s Department of Defence to create a non-
centralised network designed to survive partial outages and still function when parts
of the network were down or destroyed. This was called ARPANET (Advanced
Research Projects Agency Network) and was created by the Pentagon’s Advanced
Research Projects Agency established in 1969 to provide secure and survivable
communications network for organisations engaged in defence-related research (Web
Developers Virtual Library, 2002). The concept behind the Internet was that there
would be multiple independent networks beginning with the ARPANET as the initial
packet switching network, but then encompassing packet satellite networks, ground-

based packet radio networks and other networks (Leiner et al., 2000).

The Internet works on the principle that all nodes are equal in status and that each can
send and receive messages. These messages are sent in packets, and each has its own

address (Mayr, Aug 2002). In 1969, the first node was installed. At the end of 1969
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there were only four host computers connected to the ARPANET and by 1971 this
had increased to 23 nodes (Leiner et al., 2000). During the following years the
number of computers quickly increased. By the end of 1970 the Network Working
Group (NWG) under S. Crocker finished the initial ARPANET Host to Host
protocol, called the Network Control Protocol (NCP). This meant that network users
could begin to develop applications (Leiner et al., 2000). By 1972 the first e-mail
program was invented by Ray Tomlinson of BBN (Mayr, Aug 2002). The Internet
went international in 1973 with the nodes located in England and Norway. One year
later Vint Cerfand Bob Kahn published “A protocol for Packet Network
Internetworking” which specified the design of a TCP. This standard IP (Internet
Protocol) technology was developed to set out a standard for the way electronic
messages were packaged, addressed, and sent over the network. TCP/IP
(Transmission Control Protocol/Internet Protocol) allowed users to link various
branches of other complex networks directly to the ARPANet, which soon grew into

the Internet (Web Developers Virtual Library, 2002).

The TCP/IP became standard on 1st January 1983, replacing NCP and the name
“Internet” was first used. By 1983 the US military separated from ARPANET and
was called MILNET. In 1984 the number of hosts reached over 1,000 and Paul
Mockapetris of USC/ISI introduced the Domain Name System (DNS) (Leiner et al.,
2000). This allows packets to be directed to a domain name, which is then translated

by the server database into the corresponding IP number.

In 1986, the US National Science Foundation (NNF) initiated the development of the
NSFNET. It had the capacity to carry 45 megabits per second. Similar operations
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tockdace inematiadly dloning ttousaos of caarpuas tojoin the rnewark
(Intemet Sodety, 2001). By 1990 the ARPANET aaesedtoexdst. The Intemet
eqxriaad eqdaaive gonth adby nid 1920 the Intemet careded anestinated
twwomillion arpuEasinnmaoethten 100 autries sendirng sare 23 millionusas
Mé&b Dendgoars Virtudal Lilkrary, 2002).  In 1968 the first bronsar called Mosaic
wassrdeesed By thistine tte gonthrate of the Inemet was 341 %6 (Viayr, Alg

2002).

3.3 The World Wide Web (WWW)

ThetedicA definiion ofttfr e VWAV is

“the global network o fhypertext (HTTP) servers that allow text, graphics,

audio and videofiles to be mixed together. ”

Acocading to the FoONAS0aTedia (Jan, 2002) e VWV aanloe cesrilbed as

"A system oflInternetservers that supportspeciallyformatted documents.
The documents areformatted in a language called HTML (Hypertext
Mark-up Language) that supports links to other documents, as well as
graphics, audio, and videofiles This meansyou canjumpfrom one
document to another simply by clicking on hot spots. Not all Internet

servers arepart ofthe World Wide Web."

TimBamerslee desiged tte VWV IN 19890 in anjudianwith saatigs at
N Gaeaww). (RN tre BLrgoeen aare far Hioh Brergy Fhydaics ware
inEerested inrelding it eegiar to retrieve rescardh dooumaiaian. Tlre WarddWice
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Wb W) is aremark of sites thet canlbe ssardred ard retrieved by agpoeda
praoad knovwwas aHyperted Transfer poood (HT TP) (Griffiths, 2001). The
aigral pgoocsdl for anlinemettossad hypoartedt systemicdlled “ Infomration
NMeregaret A Rgoosal’ by Tim BamersLee, waswiitten in Mardh 1989 to

e ece CERN naecarat et addao= hypated sgarwves inthair inerest (sse
Aaadix O). TmBarasless ideavnssto asderessadas frammanae gtesin
trevwarld to atanise adpod infomration together adnreke this infamratian
donricecEde o individLel campuEars while aso linking tretext inthe files
trensshes (Addasona d., 1998). This neart ttet while reeding ae reseacdch pgoe,
it would e posside to digday apart of anather pger thet hed diredtly rdlevart tet
He daredto dbthisbyusrgafomofihyoated TimBarasleevnwataito
dadap trehyoarted natkeup laguege (HTML) todisday hypartet The caoegat
behind HTML is to desailee the sinudure of acbounet adnreke it inmcgoacat of
the fanratter thet actLElly digdayed e text onsaesan(Addison et d., 1998). A

pgocsd for tre adgrdl VWWWis sdardissdin figure 31 overledr.

32



Chapter 3 - Internet and Multimedia

Figure 3.1 The WWW Proposal (schematised) (1989)

Source: From ARPANET to World Wide Web, Griffiths, 2001

IN April 1923 trefirst varsan of e Mosaiclkhonsar was rdeessdby SN
Maxsystars Inc’swakstation By 1994, Mossicwas ueedby tas ofto s os of
wsasthragdouttevnwadd By lae 1924 the Wardd Wide Wab Goreartium(\WWB0)
wes st Lp by Tim Barerslee tofulfil trepatertiad oftrewvwab adto cendgo goen
Sachds (Ragoett, 1998). Accadingto the VWBG its rissionwas to leed e VWardd
Wide Wsb toits full potertia by develgding conmon pratoads thet panote its
aduicnadaareits inergoerdaality \WWEC, an2002). Famthistinean tre
webwat frongraghto sragh By 1997 the nunoer ofhost conpuas
inEegrated into e \W\Eb hed reeded 195 mrillion hoats aditte nunioer ofwdosites

wes 1.2 million By Januery 2001, the nunoer ofhoas stood at 110 mmillion, adte

33



Chapter 3 - Internet and Multimedia

runioer ofwnwdaates hed reeded 0 million (Griffiths, 2001).  Instare (1996)

identified e nga reeea s for e aLaess ofrewsb asfdlons:

> The URL povidss gaaggdhicunversdlity adagrde caog d g

> Thewsbissndetolse

> It levaagss edding doanmatsantre inemet

> Thepuodd isessytoindenat

> Thegadhadsrekeit fairly inEergoerakde ad acaorpatide with nutiple
datfaons

> [Itishbuilt yonfree sdivnare

> It povdes imrediate aaess ardretradtion

> Itisessytolbeoore anautior.

> Thareisawylageaitat

3.4 Difference between the Internet and WWW

Many paade still get aafusadbetwvean tre Inemet adttre WarldWide Weh The
INEemet canloe desailbbed ss arewvwark of revvaks aoastimrgof aypuas ad

cdes The Intemet pesses araurd avdl pedets of infamration thet have acblesses
antrem Thare aenmay dfferet paganstat teette Inenet sdhasdearaic
el adhypated Thewebis anaostrad gaace of infamratiaon. Theweb cosss
of pogans addoounats vwhidh anmuicae betveaen caarpuEas antre inemg,
A s=ias of hypartedt links is uesd to aaiect coounats anthreweb (Griffiths,

2001).
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3.5 Web Design History
SeacH (1997) inhishbodk etitied “ Qreatirg Killer V\AEES” dassifieswdaates ino
fartypes

> HFrst G aaionV\deates

These are desailbed ad eqoarcsd yom in the fdlloniing sedias whidhdans

heavily an Secd (1997).

3.5.1 First Generation Website Design

SecH (1997) desailed first garaaionwdgites sslinear yet fudticd for saatiss
aardtrevwaldto daeinffordation Threlonsas of this eraus iy hed litle ar
N Ggedty to disday gadhics adprovice far vistal cesign The first suooessfll
availlade lbyonsar, Mosaic wes laundedin 1998 Mosaicwes Ggoeldde of viending
et adggdicsout it Fedlimited layout caoallities (Gllnore, 2000).  Accading
o Glnore (2002) thereweare d=otedTdaogcd restridias tret influenced tre
design ofwdasites during this period suchas (Gllnore, 2002):

> HSownmoceEmaoredias

> Moodryarenoitas

> Sanvice povdas (the aonpuEer whare ttrewsabo pece aciL iy lostied an)

inshility to trarsfar the cetlaquiddy.
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Arst gararationwdasites usLdlly Fed little fomretting The layoutwes gernerdlly tp
tobataom left torigtwith dadk lines ssgretirgtre differert ssdics Wrente
WBCwss estiedidredttrelevds of HTML. aocepogessad WBCwaked with
Maosoft adNetscgee torovice noe dyraerric aatat over treweab (Glnore,
2002). Maosoit adNetscge beopnto copete tolbscore tre maket leecker in
bronser podlas ardweb tedrdages . This captition greatly fuelled therate of

pogessian

3.5.2 Second Generation Website Design

Aocadingto Devid SecH sacod gaadionwdastes hed the fdloning daeoessto
first g adaion dtes

> laasrgdacsdvwads

> Tiled imagesswere ussd for lkbeddgouds

> Butoshedbevdled ecbes

> Bavasregdacedbheedirnes

> Atptobatombuletist mraudivensgarvaessediopesata

Herardhy of infarratian

Wasites aested during thiss period taced to have litle aarsiceratian far good HC
dreradenigics with ovauee of rewtedydogy ard dutter. Pegeswere diten

s dages
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3.5.3 Third Generation Website Design

NMany dtes presentty antre wab aanbbe desaribed asthird garerationwnwdsites Web
bonsas hae bscore inoessirgy tedrdogy lbesad in adar to daiver nuitimedia
atat Deagasaanmowddiver dyamicaatat Third g adiondgtes ae

LEastodtEes Moe inpotaeeisput ino ste snudure adnmalkding the site eesier to

Feslbacaorealig pat ofwao desiogn

3.5.4 Fourth Generation Website Design
Fouth g aaionwdagtes aenuinedaridh gates Thereisanadauca e of
cHiverimngranoe educationover ttrevnweb adfar adiretrainimng Thesetypes of

gsteswill kbedsasssdinnmoe datail inthe nek dgaer-

3.6  The Internet Today.

Tocaynoeadnoe arpaissaveapesae aitre inenmet sstteyradiss ttre
INnEmet isaninpaotat bLaress tod inaneqading daad natketdace (Babony
1998). Tre Inemet dlons a1dl adnmedumsazad b aresses to aapete with
lager capoatias  Acocadingto Mulouin (1997) the fdloning berefits anlee

ddainsd fromgettilng anline
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Messsaoess eanlesattonaypacde at ae very degdy - ussful for
buldng canEig s addatigueas o patertid tsEasadpoatrer
agaisstias o rewintiaives dc It aastre ssmetosadanessscptoae
paEmasto 100 a naepegde

Resadhindicaess tret rere isaly a202odace of reedchirg sayeaeby
doeduingtebaress dhy. Lang edrail dimiretes thispddemasiah
parties anreecinrite a their convenia =

Qediasenleadaedofala of pegde at areto fidifanyaekonstte
asng afesrdevat eqaiare Usigdearanicraling lists ad
renaga s gwve agessto atheoaticaly unlinited pod ofinematicd
eqEtis=

Doourets anbe satdnostirstantly. This induckes soeecHests
dHaleees gghiccsadeensaudaswall asted addsgy usngasare,
yaueanapydoounatstosad

Bulletin Boards eenfadlitate e dsassanofisses Yau anpost yaur
ickss pudlidy aad ater pegde eanpudidy o privaiely anmatanttam
Giher usas addier locd, retiad adinematicad gaysswith siilar
inaests whether trey aevduniary, stiatuiay ar pivate anlbe
ammuicaEdwith

The eimicledgoud gah, age o dhyaca aaility ofpegde adlire is
mudh less doviols ard sopades aatributias aevdusd muchnaoean
thaeironnnerit

Sills aanloe aouired thret arelbscamirnginoeesirgly inpatat

Re=eardh eenbbe carried at by waing 'ssexdhagres oo lhurt traughallios
ohwats ntreWaridWiceWsb adindsassasgas
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Awndte isaeoftrelest advatisigneas of reedhing pegde acudttrevwardd

Eaon, 19989).  Inthe United Sates 530 of pagde damtohave usedwnwdasites as

et of albuyving deasaon (Baton, 1908). Caonparies ae datingtoredise tre

potErtid of Inemet sdling adit israady becaring anmonpadice Waastes

aebeaarirgnoe agare friedy evaery iy ard avpanies ae gettirgnae

kronledoestde aoat howvto ded with astaas It is pedided et ecomarce

will acoourt far 86 parcart ofwarldinide sdes of goods ard sarnviass oy 2004,

accadirgto rewfirdings by Farester Reseerdh (NLa Intemet Soneys Feb 2002).

The fdloning gaah dons tre vwarth of Inteemet SHes waddnice faor the years 1996

- 2002.

Figure 3.2 Internet Generated Revenue 1996
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Source: ActivMedia (Nua Internet Surveys, Jan 2002)
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3.7 The Internet In Ireland

InshueEasaclbsgmirngto aaestre Inemet in lagerunbas Accadingtoa
aney cared adt in Feauaery 2002 by Nidlsen NetRatings, gigaadnately 33200of
the pooulatianar 1.27 million pacde are caTeded o tre Inemet in irkdad (NLe,
Nadh2002). This rgaesats large nadketing gooortunities for cavpenies A
Uney carried ot by tre Irish InEemet Sodety (11A) (1997) of bathlbusiress pecde
ardnenas oftre pudic shoned thet trevest rgjority of Irish usas ae nrde,
ulentesad pdessia = adwell educsted Acocaodingtottesuney, aeoftre
noet Sgificat findings for caonpenies caadainguagtre Inenrst to sl
podasis tret ainost 40%60of usas have dreedy usdit for S gqairg The levd of
favde usecpvwes 25 oloner ttremnost ater couties  42o0ofrespaochitshed
beenuaig tire Inemet for betvean ae adthree yeas with426anire for less
trenayear. Sidy per aat of reqoodiats accessd tte Inemet ranhead 326

age==dit frommtte dfice. Aaessframruda aesswes aly 1326

TrellA ad.ded thair fifth Suneyin 2000 (1A, 2000). Trereauitssdoneda
sgificatrisein Eamace adivity.  Sixty tWwo per aat of partiadparts rednmracke
apudeseailireintrelast yaar. Threanout goatby aamasalire redgonn
doointre lest year with A2 0 of respoola s goading lbenween £100 (€127) ad
£300 (E53D) inttrepeavias 2Z2natts GCxaunaswae dso muhbgaaer with
thaeir pudresss antte Inemet with 8% ossayirg thet they wauld lee hegypy to roeet
treeqaiara Oftceewo Fed it yet purdresed ailire 426 inarced todb soin

terst sxnots
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The auney revadad inaeging traos tonads alingpamissan naketirng with
G1%6of partiapats aulbsaibgto enal necaarss a yaobes Thisdonsahoe
gyoatunty for Insh caaTpaniess totargst caa s nasthrachensal. Threrealdts
donedthet Irish InEemet Usars have nrided attitckes tonarcs lbarmer advartising
Sevantyper aat of Inemet teas ntice kbarmer advertising &t leest cocasiadlly yet
anly 18%6fincs remuesfl.  Forty two per aart of Irish usas actu "y fird lbarrer
advaetisngtolevery atonjirg The suney donaedthret thereis aaotinLetion of
the trtadtonads aninprovrglkelace betvween nmde adfarde usas rud ad

ubemnusasadtreinmesseinhore Inemet usaop

Owerdl trereaits of e auneys dowtiet the prdfile of the Irish INemet Leer is
dagrgraady. AccodingtoFarss Buopy, demenofte llA “taeisdill a
wanirg ladk of affadede aoessto Inemet useoe in Irddlad anagttihceewmo heve
ot hed third level ed cation ard are autsice of e hidner eamirg acoastia s (1A,
200). Hgure33 donstretada alire adverisimgrevaLe for tre yeas 1996-

222 It donstrerevaLelss geatlyimreesed dunrgttese yeas
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Figure 3.3 Total Online Advertising Revenue 1995 - 2002.

Source: Jupiter Communications . (Nua Internet Surveys, Feb 2002)

A siLdy camied aut by Arvarach (Feb 2002) aded regoocatshomnall Ingh
aTmyvnwdsdates anppaadtot e incauties adhasste Usate UK. The

resLits anlbe sseninFHgure 34

Figure 3.4 Comparison of Irish Websites versus their overseas counterparts.

Source Online Pole of Internet Users, Amarach (Feb 2002)

Only aoot aeintenlirish Iinemet teas aasEde Inshwdastes to e better then

thalr ovas=sss courtaats aoot halflbdieve e ssacadto ke conparaddead
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Sosytteyaewao=e Acaadingto Avrarachttoeewo bdiee Insh atestole

wa=etten oasss dtes ae noe likely tole uargthe Inenet for laoer trentte
IntEemet pooulationin gererd, sugoedirg thet reyheverednaoe time to canpare

dtesadaentatinpessad They aedsonuae likely toreave nace ananlire

pudesa

3.8 Multimedia and the Internet
Mulinedaistre e of apuasto pesatted, ggtics vdeo, animdation, ad

saurdinaninegatedway. It anbe futher cesalbed ssfdlons

‘Any computer-delivered electronic system that allows the user to control,
combine, and manipulate different types ofmedia, such as text, sound, video,
computer graphics, and animation. Interactive multimedia integrates
computer, memory storage, digital (binary) data, telephone, television, and
other information technologies. Their most common applications include
trainingprograms, video games, electronic encyclopaedias, and travel
guides. Interactive multimedia shifts the user's rolefrom observer to

participant and are considered the next generation ofelectronic information

systems. ’
Encyclopaedia Britannica (2002)

Multilnediais tre laagest aeaof gonthinttre aonpuer indlstrya pesat. The
advertages of MLUtinredia. canlbe desaribed astre fdlloning: (Ancderson, Feb 2000)
1 Enhancement of Text Only Messages’. Multinnedia adbs geatly totext
aly pesatatias by acdinginerestirg sauds ggdhicsvicdeoad

ann#aian
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2 Improves over Traditional Audio-Video Presentations’. Audatesae
adwill mrarioe tre infomation pesatedto ttan

3 Gains and Holds Attention: Ressarchhes doantret e caviaoretion
of amunicaionnuooes (aurd adviste) gvestte s agester
uthdsadirgadretertion of infamatian

4, Goodfor "computer-phobics ”: Regdewo aernat eqaiaoadan
aTpuEasiind it rae anfatade diddng buttoswith ano e ar
ahasaen

5. Multimedia is Entertaining as Well as Educational.

Muttinedia godicatias were ot teed until renrid 905, asthe herdinare recLired
wseaa\e Mitnedaisrnowfast firding its vay ino tre narstreenmwith its
ingeesss inpafanaceadtre deoesmairg adsoflherdnare L ptothispart
multinediatites wae nainy utsedfor ganes a rdfaa e ndaend bt isrovw
laing ussdin awide rnunoer of araes, particularty intraining, waosite cevdgarat

adeducation (Batan, 1928).

Multimedia les lbean dowto reechtte web d eto tre linitation of bardaicih
MuUiltinredia is rovwwgainirg populanity antteVWwso d e to savad rewtsdrdages
thet s goat the use of aninration, Video, ard audio to sydavet tre rediticdl
nmediaofted adinagss adthe imessirng bardaicih goescs (Nidsen, 1996).
Bdrare e met letaanviheninegaing nmultineda daratsino usse
inEerfaces asit anaoifuee teEas adirde it noe difficult for ttremtoudhasad
treinfomation (Nidsen, 1995). Researdh carried aut inthis areabes idertified thet
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there are rowidely acogded anvartia s far devdgang multinredia ardhypoamredia
atfaas Wy chaddsfe 1990). This anca e pddensfortreaduss.
Aocading to MdKerlie ard Rreace (1996) poaly cesiged multinediadarats ae
cargaraLdy essy o reke ardthey dfiten resLit in unooodireted redia, wHdh aan

leed to dviced attertionard nemray ovelced for tre usas

Irish b sresses have lbag N to redlise the possillities of using ruitinedia
Muitinedialis attradtive to anlrish auda e asit dlons its auda e o interac with
the nesseop, rather then pessivaly recaeinvirg it in alineer resrative fom (BEaton,
1998). Tre InEmet hes effectively drarged the way the warld comunicates ad
Feslbeooareaveryinpotatbaresstod. The Inemet avdes apanies of dl
szes to ke viened by e warld thraugh adeskiop aonpuer (Baton, 1998).
Accadingto Sk (2002) muitinediassarsadhyoemredadtill resdmuch

research befare they eanbecaore anmontads for industry ard sodety.

3.9 Hypertext and Hypermedia

Aococaoding to Waogoedia ((Viarch 2002) Hypertexdt eanlboe defined asfdlons:

“A special type ofdatabase system, invented by Ted Nelson in the 1960s, in
which objects (text, pictures, music, programs, and so on) can be creatively
linked to each other. When you select an object, you can see all the other
objects that are linked to it. You can movefrom one object to another even
though they might have very differentforms. For example, while reading a
document about Mozart, you might click on thephrase Violin Concerto in A
Major, which could display the written score orperhaps even invoke a

recording ofthe concerto. Clicking on the name Mozart might cause various
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illustrations o fMozart to appear on the screen. The icons thatyou select to

view associated objects are called Hypertext links or buttons .

Hyerted is further defined in the Gopuer Sdae Boydgoeedia ssfdlons:

“Hypertext is the concept ofinterrelating information elements and

using these links to access relatedpieces ofinformation. A hypertext

is a collection or web ofinterrelated or linked nodes. Typically

hypertext systems mark link access points or link anchors in some

manner with a node when displaying it on a computer screen. When

the user selects the link marketer by clicking on it with a mouse cursor,

the hypertext system traverses to and displays the node at the other end

ofthe link. ”

(Bieber, Jan 2002)

Hyperted is e aaoga of linking peces of infomation adusingttreselirks to
aaesrdaed peass of infamratian. The cooumatis strudured in scchavay thet
rdfaaoes exdst betvean parts sottat, a aartainwdl-defined pants inthe doounat,
trereeder Festtegaiocnto atineato gt adte pat  |If trereecer doosssto
gotoade pat oftre doounmat they ttenhave tre gation of retumirg totte
aigre ssdionato goto futher ssdiac s Whentte s sdegs alink naker by

didking anit, tre hypartext sygawill dgday ttreinffomationattte dleradof

the link (Bigber, 1N 2002).

Hypamredia eanlee defired asfdlons

“A communications medium created by the convergence ofcomputer

and video technologies. The term was originally coined by Ted Nelson
to describe hypertext systems that include multiple media - text, image,
sound, animation and video, extended by the authors to cover a variety

ofother computer-based applications, such as interactive multimedia,
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videogames and virtual reality systems that have some, but not all, of
the elements of “‘pure ”hypermedia. ”

(Cotton, 2001)

Hyyemredaandsobe futher cefired assfdlons:

“An extension to hypertext that supports linking graphics, sound, and
video elements in addition to text elements. The World Wide Web is a
partial hypermedia system since it supports graphical hyperlinks and
links to sound and videofiles. New hypermedia system under
development will allow objects in computer videos to be hyper linked.

(Webopedia, Mar 2002)

HypamrediaadvirtAl redity gdicatia s arelessd annmuliledia sy gens
Hypemredia edats tte nedaaiated festures of nultimediasygasby tte
addition of hyperlinks (Sudd, 2002). Thewad Hypemredialis anacaym whdh
regad the s hyparted ardhypemrediatre ssoe. Tedhrically, hypertext refars
o linkingted da darais while hhyoamedardas totre rdaiaghios anrag
daraisofaynedate The caoeds bahird both are tre sare, tauchiit is
mare difficuit o inderert hypertedt innonieduda nredia. (Bieer, Jan2002). The
tErmmbHypemrediavies aignated by Ted NElson to desaritbe hyvpoarted sydens tret

inducke muitiple media (Gotton, 2001).

Hypemrediapaenits the user to aHaise the presartation of thre infomration ing
syrewvay. Thismay sinpylethe ader of ravaersal armaylbe mae aondexwith
e s acdingtotre hyoamediallink snudues (Adrran, 19968). Fuehyoamredia

énbe deadgaised sshaving three ngar festures (Gatton, 2002)
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> Itisineradive
> [t indves avariety of carioratias of multiple mediawith e caod ofttre
partialdar caavihraion sdededwith tte wesr.

> [Itisnodirear, withrrolbegmirng middea ad

Hypertet ardihypemediadlons tre Ler to reed in anaordineer fanat. Also, ttre
LEer end o to didk anly antie aess of inaerest to ttemthus sadrgtine
Hyparted cavpoatsinduce nocss lirks linkados linknakasad
aTpoates  Inhypemredia infomationisacocedingardl uitsdledinoces The
rocks aotainte aatat ad attributes of infamration daenats (Bigoer, Jan20002).
The caTedias o acsstdaa s lbavean s aekonnaslinks. These

aariored are cdled ahyper doauat

3.9.1 Benefits of Hyper Document

Thare aenmaybadits for e uee ofhyoer doaunmats The fdlowae adatagess
hyper doounatshae oer radiic | pgoar doounaits (OeBa MVar 2002)
1 U= of hyemedasdantsilaste s inead adogwveshacsan
eqaiae
2 A hyamredasysamis eesa to eqdae trenatradiiod oo
doonats Thareisropeddsined aderinwhidhtoreedtte sedias
3 You eanessily addboddaraks adaraoatias Threwse ofhistay laes
4. Lang tods provided by Hypemredia softvnare, varias ssexdesad

By gadias anlbee pafanmed whidh carat e parfonmed anbbods
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5 Hyer dooumats may atanaudq video adanindian daratis
wraress ajgoar doounmat eanaonly aataintexdt ad still paures

(&) Hyper dooumats eanlbegoenadedi.e eanaaotanlinstaegve tre
goportunity to eqdare acditia s infomration not aantaired inthe hyper

cobounet

3.9.2 Disadvantages of Hyper Documents

Altihauch hyer doounatshave alat of bergfit over nmoe trediticdl fanrs, ey
still heve maeny dssdvaiaeges oftheir onrt (Oe Bra, Var 2000)
1 Theuwserhestobe at acoTpuEr toreed ttre dooumat. 1f ahyper
dooumatis pinted its banefits adflexdbility is lost
2 Sofvare hesto ke irstalled to reed alhyoer doounmat. Dgoardirgan
whichsdfvwareis Lsed the doounmat may gaoear very differertiy to
whet e authar inecked
3 It ismare difficult ad donar to reed tedt anaacaopuiEer saean
4. Thereisariskttet usas of ahyper dooumet nmay lbecaore

disaieted

The fdloning dons asinde viewof agavdl hyper doounmat aaotanirg five nooss

ad=anlirks The figure donsthet links aretied to agoadficpant within arnoce

konnasanaduo.
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Figure 3.5 - Small Hyper Document.

Source: Hypermedia structures and systems, Prof. De Bra, (March 2002).
Hyertet will erelde the usr to reed aad copdadinforration nae effectively

trentradiioral coounatsifitiswnal cdessged (Bigoer, In2000).

3.10 Summary and Conclusion

The aest of the Intfenet revdutiarised the copuer ard aanmmunicatia s wardd like
nathirngbefae The histary of tre Infemet detes backto tre early 19680's The
INtEemet sarted aut essaprgeat of the US Govenrent Deface Depoartnet adwes
Aled ARPANET. The Intemet first et infematiordl in 1997 oLt it waes not until
themid 90 sthet it eqoaiaad aneqdaaaningonth In 18 trefirst bronser
cAled Mossicvwasrdeessd Tle VMWW wWas cesigedin 199 by TimBanaslee
The WMWVis arnemark of sites thet caanlboe ssarded ardretrieved by agoedd

praocd kons ssahyparted rargfer praocd (HT TP).
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Wasite cesignhes drerged geatly sirceits inoepion. Early wdositeswere lireer
Therewss little a ro cgoaaty to dsday ted adiredvery little faonrstting Therned
anare of tre ximnddes of good HCI cesigh ard diten ovlenesd ggdiics ad adaus
The third gereratian of waasites Fed much nmaoe eygdess ondesignof e sitead
hatradimngueas  The gte snuduressware inpoved ardassaresUit utsasfoud
temessia oravicae The renest gararatianof waelsites are nultinrediarridh sites
Threseindude tseof soud anination, vidso ad 3D, They aredienuessdforan

linretranimg aec

Therunbae of apanies ttet e apesa e antre Inemret is catincdly
inmmeesirng The Inenmret dlons avdl adnedunszadigress to anpetewith
largx apoatias Gorpanies aeradisng tte paertid of Iinenmet sdling [ty
three paaat of pacde in the US damto have usedwnwdsites aspart of alaovirg
deasaon (B 1998). It is pedded tret ecaomace will acoourt for 88820 of

warld s’es of goobs ad sernviass oy 2004

The teeof muinredia antre Wb is imreesing partialy d e to imessirglbaerdnicth
gexk GaemH ke takenvieninegaing multineda daratsino tre user
inerface asit may actLAlly hincer tre usr if utesedimnoarealty. Hypoemedaad
VirtLAl redlity gdicatia s aelesed onnmulineda sy dgeans  Hypamediaedatts
the mediaaiated features of multinredia systamby the adtition of hyperlinks
Sudd, 2002). Hypemrediaghves the usathe ability o inerac with asite Hyper
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Thewdmssites we seetoday have drerged dranmratically fromithose thet first gaoeered
atrevned Treinpovarertin desighnetiocs adweb bronsashave braugt
dagarawst ofpddens CesigasdtEenoer uilise gghicsadrew
tsdrdages adhasassadlilglamasadfleshingted. Desigasrssedtolbeanare
ofthe inpartanoe of good desionpinddes i f they are garngto desionasuooessful

dgte Cesignainddes aredsasdfutherintterexc dgae

52



Chapter 4

Critical Issues of Human Interface Design

The nost inpartat agoedt of Horan Interface Desionis tre utsiadirg of uteas
Edsadreguirarats Tradiiordly the desgas of sofvarewae dsotheusas
Theyweare usLHlly highly skilled ard devdgoed cordicated systens Usashedito
rararbe lag airgs of amatsin aderto dotte sindest ofthirngs. Thareis
mvwanga shift in asoe lkbese s caonpuEas anle teed by mmepats adthis
shiftmuet ke reflected in the vway thet interfaces are cesiged (IBM, April 20010).
Usas muet be satisfied ard find the firal prodict essytouse Theinterface shoud
a oot tre LEas dgedives adnratch tte rescs ad godhallities of tte s, The
s doud it heveto thirk aoout howvtre aopuEerwaks. The famret of it
adfesdadkwill affect e s oaeswithwhHichtte anpuErisused Goairds,
comrarcs ard lirks sroudbe highiyvisible ard design should sLopgest their
fudtiodity. Theway invwhidh corputer saoeas anlbee tssdto anmunicae

infomation totre user isdagrg aontircdlly adwill atinetoevche

Thareisanimeese inttewse of 3D adreawaold reaesariatia s This, dag
with the gonth of the Intemet hes stragly influenced the pogessan of treuser
inerface (Quosah, 2000). Accadingto Quoeadh it is supising et with e
gonth of gagdhicd Ly inerfacss) very few saeas exdibit good interface design
Hfedtive inerfaces doidlevis dHly gooaat addoudgve tsEasasaseof
atd. The ulinmate gH isto podue acesigntret iscapdasade peddade

adarnirdiade (Sradamman 1998). S oee==fu GUI'susLHly daerenmany
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amn daadsidics ad dgday arunioer of the fdloning aindges, whichae

cexailbed inthe fdloning sediat

An atide by Nensbtes (\La inemet Suneys Vay 2002) datessttret nany

b aresss aelaaing adaovas e se ofinecegetevnwdswites They datettet 6326
ofreooats rever retumto awndoste where they benve arnecgtive eqoariate
Fadaors fourd to influence anecative eqoariace induce essed-ues, natbaing uo-

todcee adgande nraigatian

4.1 Design Principles

Thare are arnunoer of designinddes thret Soud e raed by desigaswhen

ceHgirmgayusr inaface They anboe dassified uda the fdloning bheedirnos

> Jear adgangdetoLee > lcaosadndgdas
> Udbadadueas > Messaoes

> Hiidaecy > DOgdayamlues

> GoESaTy > lagege

> SeedadregpoeEaes > Texdt

> Antidpationadsa oot > CGdaur

> Bra deedionadpevertion > Najiggtion

> Hap addoouratatian > Adearisation

> Sdamnmdais > Modd vaa snoHess

54



Chapter 4 - Critical Issues of Human Computer Interface Design

The fdloning sedias eqdain howtrese rinddes doud e uesd ard inoapoatsed

iNno the cessgn of e inaefaces

4.1.1 Clear and Simple to Use

A g inerface dessghwill dlowvtie usa to quiddy seettair qaias addotihar
wak It doudgediptretine it Ges for tre s toreechttar gd. Thesoean
doid anly ataindjeds the usar will resdto ueefrequartly. The usr doudlee
ddetoselacfudiasimedady. Lessinpotat infomation ar dgeds
dodlee hidoen but datainelde, soas it to distract the user (IBM, Miarch 2001).
The dgedive for the cesiger isto kegp ttre runber of dgeds adadiastoa

minimunmwhile still dloning ueasto acoordishther eds

Thesdamnmgdolidle assessyto e, for arewlegimrer, aspossde Threrundoer of
wincons thet thre Ler muet digday adtte runber of noee dids o keyatrdes

theyhave to use to aondete apartialar tesk is diten Leedto neesure e sindidty
of asdan(IBM, Mardh2001). No ratter hovwsingde asysamis, Fep infamration
doddbepovded Threhdp s gemdoudie sndetoweeadiottoo cetailed |t

doudhhave dear snde sgsaddifer reusr sduia s topddars

The g= of reinerface doudle foaerodt in e cesignpoess  Desigasdald
e carefu ot to provicke tto nrany festures thet cb mt acH to the user inerface
Sadid 1999). Aninterface duttered with many fudias will aly seneto
dgradt e LB franacoordishirg their eencby tasds  The ovause of festures

leaes tre s feding afueed adnaes it hace torevigae arocurdtte saean

55



Chapter 4 - Critical Issues of Human Computer Interface Design

Festures doUd anly ke adbld if ey acd sigificart vaAle o thre godication A
wdlaganisad inerface will a goat tre user’'stedks ad dlovttemtownwak

effidertly (Sadlid, 1992h).

It isdoinpotat ttet asyagamis aestteticAly deegirng Acesttetics will nathene
aninpect antre dfedivaress of tre user inarface, e they will leae tre ussr

feding hgqaer adtte s dgawill reve ahider acogdtace rate (Nidsen, 19976).

4.1.2 Understand Users

It isvital for agood cesiger to gt to kowtheir tsassadtouchsadadie
familiar with their deradaridtics, behaviaurs, ardhowtheywill keusingthe systlam
When cesiging asydamit isinpatat totake ino acoourt the typoe of ueer
SEradanmen 1998). Usas anrarce framitatally novice ueas Leaswo lhave
syre konlecte bt anly Lee e sydemiintenittently, adeqat utsEaswo lsette
sydamfreoLertly. The sy gamnmuet acoommocee tte tBEasvatsadrescs
Novice adinfrecLert Leaswill reededasavehdp Bqats adfreouatueas
will wart asygemitiet they ana sariee arduee dataus (Quosach, 1990).
Theywill eqoect noe framtte sygemintamsof geesdadpafanae Itan
sordines e difficuit toacocomocete arage of utsEas aaesysam Qendeiod
isto dlovwaneqaiarsed usa to agaise tte sydamito thelr recuimamais
Arather gaionisto induce bohnaua iconduacs asswdal ssamacsachas
CIRAP forttexint camad Feguat wsEasdoddledionadtolse
addoevaias goead daotat keys adnmaacs to goeedtharr ineradionwith ttre

gdicatian
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itisinpotat tret cevdgoas d=o leem aoout pecde in gaad eg ey daldle
anzre tret pegde eanleeam nare eesily by recognitionttenbyrecal. [t heslosan
donninsides tret hunas ananly stae five ([dus ar mirnus twWwo) pecss of
inforation in tharr aotammaray (Ndsen, 2001). This doddletaenino
accourtwrendessgirngsaean The anyourt of infomration rnesced o lbbe daaedin
tre tsEas dottammeanay anlbe reduced by provding deasrly vislde qiac s ar

byuwuargpul-donnmasadicas

4.1.3 Efficiency

Desigeas doud amatrae ontre user’ sproductivity ad inat the conputer’s
Reode as noettennadirss oit isinpotart w inmesse ttelunanid's
produdivity rather tenttenadhines Nidsenet d., 1998). Theanourtof
keyatrdes a noee dids rnesdsd by the uesar to aaondete apartiadar teelkgdaoldle
ket to aminnum  dase cogoaraionbetveantte s gemndesigasadtte s dgam
agreasisrescdif thisistoleadieved Mas adbuion labds Soudihae

trekeynadsfirst. Also, nessaogess doudbe ket ssdat ad ad=se aspossde

4.1.4 Consistency

It is essatid thet Al the inEerfaces of angdication are acorsigat, adthet reylhave
treselockadfed. It isinpatattet adaur, layout fats et becaossat
thra.gout the godication (Hadoart, 2000). Whenusasshavetsedaesoeanar
eqFriaad aea noe nessoe lboes they doldttenave sore sa e of lrowvto
iNnEract with the net sceena nessece box (Sadid, 19990). The utesr dadd e
ade to immrediadly recogise familiar festures astteynove framaedadog ok to
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teret Labdsadicosduolddavnwasbeasgat itisinpotat et djeas
ledaced inacoEdat mrara tragou tre godication adtret ey ae avnways
aasdgat intar bdaevar. Acaosadat sgaeofadias douddal coorto

smilar stetias It isgoodpadice for cdesgastopoice pamaatdgedas ass
referace parts ttragau tte systemn(Sadid, 19990). Thiswill lHppevat te
L frangattirglast a dsoiated [t isinpatat tret angodicationbe caagat
with ueer eqoedatia s (Nidsen et dl., 1998). This eananly lbeassmataired by darrg
s tedirng The tamindagy tssdintte ponps adnaws doddlettre ssre

thragou the godicaian

4.1.5 Speed and Responsiveness

Sedadregaoavaessisavital part ofagood G The goeed of anggdicatian
is affeded by the design of the GUl aswell ssttelerdnare Sossd anbeansgar
facar affecting the acogatahlity of an godication by the user (Sraidcaman, 1998).
GUI'scnle gventre gogoearane of geedinnanyvways  Itisrecomacedtet
(Nidsena d., 1998). DesignsoaasottA tre s isgventregaiantoaier
fidlds apafomfudiasrgady. Festures a.chassacdaaar keys todler
buttos ad eesily utestancEde bt s will geeedup e s adgve reamnmnae

acaotrd.

With threinrodLdion of many GUI gdicatia s ttefaasrsslbeenaontteno e as
tre mranineadne cevica This ishapfu for tre less eqoaiaced adinfrecLert

LEas o will dowvdonn ad fnuatrate nae freoLat usas oftle gdicatian
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Poviding keyiooad accdaaas will imlmmeeee effidency ofttre usar ad dlovwafaster
nrethod of aaeessto goedfic nrauitars a catrds within awirndon: A suoaessfld
gdicaion doldle adeto accomochte bahfrequat adinfreguetusas Itis
pefardde ohave eg  H keyooard adnoiee a goat for all mreuadwiroons

gadias

4.1.6 Anticipation and Support

Awndl cesiged ssaTwill ry to antidpete e LeEasvwarts ardoffer asasta e to
neketretaskessia (Nidsen et d., 1998). Asusaslbeocorefamiliar withthe s sam
they anle gventre gaiontotumoffthis sygoatif desred Al theinfomratian
thet the usa reeds o parfomagoadfic adion doudle attheir firgatips. Itis

inpatat o aauetrefdloningpartss (Nidsen et d., 1908).

> Usasdomthaeto sserdhfor aparticdlar fudian

> Usasaern reguired to ravaroer infamation fromae part oftre sygeamn
otreret

> Intnudias are dearly viside ar eesily daairedde

> Thewsa qiasaedvnaysvsie

> Numaaus s ae povided to andete any aetaskto accomocke
differert LB pdaat=s

> duotadsae poviced for nost adias to goeed yp tre nae eqoaiacd
LE.

> Usasae povded with anetihod to astamise freguentlty uiessedadia s

> All treinfomaiaonadtods ttet are rnesced for apartiadar Sepacegayoed

togther
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Aacoading to Nidsen, the inoonpooration of these paints eanbdp aeste as ooee=fu

inafacea

4.1.7 Error Detection and Prevention

It isinportat thet the systemiis ade o artidpete enas e Lsr may ke The
LEa Muet be praeded framnekdrng aras ard dso fromtte aa s aes of trese
aras Thesogena fans eanledesiged sottet it will i Hppevat uteEasnalkdirg
nistakes sstheynaketren(VWhitten et al., 1998). This eanbe adtieved by ot
dloning ueas to praosed thraugh the godication without careding any enrar they
have nece first adby gving tte usr deer irsirudia s anbovwto arect aras
Drgp donnboes ar deddooes saldlee teedwherever possdetoaxad tte ueer

havirngtotyee indredly.

Geds anbeirnduced to neke suredclais vaid, eg aorgaeaess dedswhidh
nreke suredl required fidds ae ataed dcaatye deds asarestret the carect
tyeofdaaisimutiedie ted a runaic VWhitten e d., 1998). Usasdiendoose
sdanmfudiasbymsae If tEaseeaatensky adias achasddaes, trey
sid e gven avaming lbbox ad anggootunity not to aandete this adtian
Mhittenetd., 2000). It ispefarade opeaet tre Lea franpafaming tagds
wagyadl. Saars doddle cdesgedotat s artt aaesscaogga s
fudiasintrefirstdace This anle doeby dssdilgadgajigdarats
uthr cataincadtias eg with tre avarage saae didoglbox a.dhasttosewssdby
Maosaoit, the savebutonwill ke gey ard dsstded until arene heslbeanataed

inotrerene field Whitten et a., 2001).
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All saeansdolidagoat recb adutbto savad layas (Ndsenet d., 1908).
Usaswill e mudhnmoe afica e usrg tre sgamif ey kowthet ey an
try aut fudiastuttaos adutbthar adioninaesnde dga Usaswill leeama
sydemmuchauider by tria adarar. It isppefarade for asdantto dlowthe user

avayata anedt Theuwsa doddreve fed tagogoaedwenwaigtte sy gem

Wrenusasdonake aras the ara nessage doudlbewnitteninessyto
uthdsadlag ege adle accovpaned by insrudian anbowto ared trearar
a atanalinktofutrerrdp Avnwdl-desiged systarwill dlowvfararashua a

the setine povice an essy ath lbedk to recovery (Sradcaman, 1928).

Adias soudiat kelbuded togetter:. 1If adias aelbuded together the user mray
ot kovwa lbeaddetoatigpate ttre sce dffeds. If autsxr dossstocad
sordhingeg sadiganensil, alyte ‘sad doudlbecaddied The el
doidmt e autordticaAly ddeted  Adians shaud e inherertly incgoacat with

dias toarare ttemifwished

4.1.8 Help and Documentation
DesigasmuEa amfar asydarwvinare e tear eanueseit instinctively withou the
reedfor o goaotirg dooumatatian, honever, evenif this eanbe adnieed rdpad
dooumentation doudbe avdilade if reguired by the s This infomration sadd
e eesily retrievalde ad doUdlbedear adessytouthsad A ssedhgatian
will dlowwsasto ddain ttar required tgacwith eese It ispefadde topovice a

list of essytofdlowvggs Trelag.ecetsed e e sndetouthstadadrt
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tolaga ardicaedwith links tordated a geds I possdende suetrat

LEasanget o sl infamaion in faur dids ar less (Sryadaman, 19979).

4.1.9 System Status

ALEr muet avays ke anare ofwnwret is hggoenirngwith e caaputier systemad
kowwret reecstolbedoered Messeoelboes anlbewssdotEl eusarwet
tresganeqeds Usasanbenaceanaretret et treybane daoeisaared by
providing sinpde nessages sudhas ‘Iinpue OK . Al butondids souddlee
add«onledoedby vis |l araud feedadkinmediadly. Satsnedengarsaevital
otat LEaseanresoodtoay attatiaon (Nidsen et d., 1998). If asygambespoar

VisLH feedadk trentte usar will ke left feding frustrated

Theus doddleinfonmedofayddays A SgH, sdhasanhoudass doude
dgdayed for any adionthet will elkenuchnaetrenasscod  Itisbattertohae
trelhoudass ar dgedt aninated sottet the usar willl knowthe systemis till
waking Far any dday tret islaoa trentwo ssaots tre sy demnmdouid disday a
nessece indicating the patertial lagh of e wvait (Nidlsenet al., 1998). Most usas
like tohave anesseoe boxkwith apagessindicaiar dgdayedwrente goaaian
deoadimg antre tyoes of usar adtte daeradaridtics of e gdication Thewsas
dolidavnways e gvenareeeam eg ‘@inting- deesewvait”’, farttedday. If trere
Feslbealagddayin asyagam alage aurd advsd dueanlegventolet e
s kowtret trey anaatine Messaoes anlbbe gventotre s totdl tam

wrether a mt tedsware suoce=ssfully aondeted thus ssairgttenmvaluelde tinre
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ssdgaut sat sinfanaion((Ndsenga d., 1998). At adase treusr doudlee

adeto gt anggaodnrdiaon oftre aunat sate adwakced

Audide feedoed<emmdsoleused Cessgas mue e carefl wrenwuang scurdtret
it doss atlbsocore arojrgtofreauatuesEas oftre sydeam Audide fesedoadk
doude used soanirdly ad carefully (Seidaman, 2000). 1t anlbeussful in
cestovamtte s ofinpadingsaiaspddars Audibde sgHsaedso
ueefu olet e tsaskowthet kbedgoud adiashevelbeencordeted Theuser
ofthe systemdauid e ade to dissde e adio festure i f cesired eogt inases

vwren anara me e actlesssd

4.1.10 Control Design

When desigirgtte User Inerface there are avice rarge of Leer inerface shlesad
atdstoduooeefran Traditiadly rese shles adatrdswaeviened as
dtematives bt in naoe recattines cdesgasavenoednaoetonads an

inerface thret is acariaratian of differart shles ad aatds (Hddoart, 2000)

It isvital thet the desiger doosssthe googaiate atrd for eechusa task asit
will resLit in higher produdtivity, loner erar rates, ardhigher overall user
satisfedion (Sadid, 19990). Aswith nessages tte beheviour addacarat of
atdsaceinpaotat Deagasduoiddnde suetret atdsaecaagat
thragattre godication  Atade aotaining aonmonaatrds ard guicHlirnes for

wagtteneanlbe ssashovereafintalde 4-1L

63



Table 4-1

Control

Menu Bar

Pull-Down Menu

Cascading Menu

Pop-up Menu

Push-button

Check Box

Radio Button

List Box

Drop-down List Box

Combination List Box

Spin Button

Slider

Source:

4.1.11

Guidelines For Using Controls

Number Of Choices In

Domain Shown

Maximum 10 items

Maximum 12 items

Maximum 5 items, 1 cascade
deep

Maximum 10 items

1 for each button, maximum
of 6 per dialog box

1 for each box, maximum of
10 to 12 per group

1 for each button, maximum
of 6 per group box

50 in list, display 8 to 10
rows

Display 1selection in control
at a time, up to 20 in a drop-
down box

Display 1 selection in control
atatime in standard format

up to 20 in a drop-down box

Maximum 10 values

Dependent on data displayed

Icons and Metaphors

Chapter 4 - Criticai Issues of Human Computer Interface Design

Type Of Controls

Static action

Static action

Static action

Static action

Static action

Static set/select value

Static set/select value

Dynamic set/select value

Dynamic set/select single

value

Dynamic set/select single

value; add value to list

Static set/select value

Static set/select value in

range

Principles ofgood GUI Design, James Hobart, Sept 2000

lasme bedesr adessilyuthsood Desigas muat take ino accaurt te

LeEaspagoedive asswnall ssttar onn A stlbeca e anianis safeqdaatay o

e doss i neenttet re utsar will e adeto uthdad it a kowits fudian
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Care e ke eadsedvwendoocsirngnetsdaos Wherever posside realwardd
repesaiatia s doudlke utsedvnwendesgingicao s Veke suretraet tre usaswill
instantly be adetoudthsad ttem  If the nretlgdaor used is at eesily udlastoadlit
will ad ssahindance rather rennekiing the sygemesdsier adwill leaane the usr
feding cofleed adfinsgtrated Where posside text douid ke atted edtoicas ar
deapuoat oudle povcded ttet ggeaswenttre noeserdis oer threian
(Ndsenetd, 1998). Sz iassota tteyanlessandeatly. Sotatsad
keyatrdes eanlee poviced for evary button sotret wrenusas have nestiared them
they anhick icaas framvienr Metgdhas eanfadlitate leaming by aloning tre
LET to davwyomtre konledoe they dreedy henve oot tre rdfarace systlemeg a
‘dopargcat negdo for ecaomace inmediagy s tre usr toucadad

they have nadaed fromnegd o o inaface dachd (Nidsan, 2000)

4.1.12 Messages

All nessegss adirstrudias el doud e dgdayed inthe sse areaof the saean
sotret the usarwill knonnhere to lodk far gpedfic infomation (McGovermet dl.,

2001). Goagaoynaesit esga for tre s tonowe framnmaegogdicaiontote
et adto leem rewpedagss eg Maosoit Lee sinilar shled ad daced nessece

oesindl trar gdicatias

It isinpotatta dl nessags arinstnudia s aedgdayed laoga o uchfo tteusr
oleaddetoreedtten An OKbutnttet e ueer endidk anvwrenfinished

reeding the nessece ar instrudion soud acoopany eech nessege ar irstnudian
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addl nessaogss dolidle ket ss ot ad snde asposskde Whittenet Al

2001).

4.1.13 Display attributes

Oisday aribues s .chasdinking advidso must ke uesd sy asttrey canle
varydsradirngtotreusa. Accadingto IBM (2001) these attribuies doud anlybe

Leedto higHligt vary ilpartact infamration

4.1.14 Language

Auser-iady sdgawmill Leeessytouthsadilag.ece Wendesigirgtre
sdaanslageos desgas doudty to adaeto tte fdloning parts Whitten et
al., 2000):
> Kegpnesssaoessasgnde adtotrepart assposside
> Theowdl toedaliddle usa friendly.
> Sataossdolidlekaa essnde aspossde ad doudie ganmratically
aare
> Awvaysisetrewsss lagiece rabaer ttensysteamnmaiatedtans
> AvadusaingaarpouErjargom ardadaevdias eagd in sdensttet aein
gEraian in goeadised aees
> Kegptamsdnde Usetanslike ‘Not Goredt rather then “inoorect’ as
thereislessdaeof mgeedirgit
> Awvaysledear adaagatintte e oftarmimdagyaddorrnat use

smilarwatswithtre ssneneenirgeg  Ecit ad Modify.
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> RAreaeirstnudias caefully aduse anly ggogxiate adionvats Use

tTans adhassSHeda rattlhar ten Rdk

> Awvays let ttreusar kowif noe ten ae giion eanloe sdeded

> Bauredgjadsaednays addat inthar bedaeviar.

> The ggeeaace ofinfaomdaion douddfdlovwaraiud adicgcd ssgame

Atede atainmgasanrde list of resenaedwads dagwith their nmenmanic

lkeyatrdes addatat keyatrdes eanlbeseanintade 4.2

Table 4-2 Example of a list of reserved words.
. . Appears Appears Mnemonic
Text Meaning And Behaviour
On Button On Menu Keystrokes
Accept data entered or
OK acknowledge information Yes No None
presented and remove the window
Do not accept data entered and
Cancel . Yes No None
remove the window
Close the current task and continue
Close working with the application; close Yes Yes Alt+C
view of data
Exit Quit the application No Yes Alt+X
Invoke the application's Help
Help o Yes Yes Alt+H
facility
Save data entered and stay in
Save . Yes Yes Alt+S
current window
Save .
A Save the data with a new name Mo Yes Alt+A
s
Undo Undo the latest action No Yes Alt+U
Cut Cut the highlighted characters No Yes Alt+T
Copy Copy highlighted text No Yes Alt+C
Paste the copied or cut text at the
Paste . . . No Yes Alt+P
insertion point
Source: Principles ofgood GUI Design, James Hobart Sept 2000
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Keystrokes

<Retum> or

<Enter>

Esc

None

Alt+F4

Fl

Shift+F12

F12

Ctrl+z
Ctrl+X

Ctrl+C

Ctrl+Vv
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Tretade dove atars ammresanadwads formals adbuttaos These
did avays belesd in inerfaces asthe usar will dnost certainty heve eqoeriaoaed
thambefae adwill kowvtheireaat meenirg  BEqoeriencedusaswill adsobe

angre oftre rmamoic lkeyardes ad datat keyardes

4.1.15 Text

Ted e bereeckde adeessyanttee e  Darktedk awhite arpdeydloww
edguoudistte esgest for uEas (Zetie, 1995). The useof geylbaedgauts
doudbeaxdded Itisimpotatto asuetet fatswuesdae lage aoghtole
reecHde anasachdnoitar. Svdl anourts oftexdt anlee dgdayed anynlhere an
the soemad ae diten acoopanied by anianto assodae the texd with afudian
a dgedt. Ifthre anourt oftexd tole dgdaed ecsadbs tte anout of e
avalabe, asadlingtex field anleusad  Lage anourts of text Soudbeloden

donnbytodc a ey

4.1.16 Colour

When desigiing treuss inerface the cesigar muat take into acoourt dissalities
athascdardirndes Tenpaoat of ndes dovwanmeindication of adaur
Hirdess The nost aymonfamof adaur dindess isredlgeaendindess, with
HusAdlovdindesslbarglesscaomon (Nidsana d., 1998). Whenwuaingadaur
o aneyinfaomdaian, asscaachayvisLH aid doldddsoleuseda chastre dsday

differert gey s=Hewith eechadaur.
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Bo==ive o inggagaiate tee of adour enafiiee tsEas adtake anay framtte
infarmation Gdour udioe Lesdto attract atterntion ard o kring the disday to
life. Itisinpotattole a'agatintewteofadar. Cdars eandsolewsdto
link nrateridls WWhen dooangadous try to daywith four adaus or less (Nidlsen
ad., 1998). Text didle reecBde ageiret tre beddgoud adar. Hashbsy

ledgouts dolddle aaded asstheywill e e efaig e

4.1.17 Navigation

Usssmuat avays e nacke anare of where they are in asydeamadihowvttey gx
tae Usasduouddrever kein agtuaioavwhaethey acin anwirndowadthey do
mtkowlhowvttrey gt ttereatovtogstat Sdarsmea e awvndl tagt
aut mausndue fromvwhichto leumch goedficfestures . A seexdhfeasture dauid
e povided aonlarger sites (Sood et dl., 1997). When cesigiingdiadlaglboes a

cesaipine titie lber doUdbke induded o let e user koweadiywhet part oftte

sdgamttey aein

The user doud it be faced to fdlow asirde path thraugh an godicatian
Sradanmen 19989). geasa assttaet addettetsrtocst ‘o€’ inagrde
didkhore doudbepovidad Thiswill ghve tre usar noe aficale b eqdaea
sdeamnadasohdptemto ravigae fese. Usassmust ke ade o idertify e
rdaticehiplbetwvean aiasaddefeds Wentrewtsarp Hesabuiona tsessa
aoid trey solidihave aficacein tteaucore  Nomran (1998) cesaibesthis
ssnygxrg Naud ngagargiswet iskonn as“ regooee aondtiblity” inthe

fidds of agoaricss
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4.1.18 Customisation

When designirng the systeminterface festures doud e imopoated tret anlbee
tailaed by the usa o reflect thair individLAl rescs ardpefaates Usaswith
differat leds of eqoaiae adadility met ke ade toda e tre gooeara = of
the gdicationto sut ttem A.sarisstian of treinearface will ghvettewsasa
ssweofatd addso inpaowe tte acogda e oftte gdicatiaon A.starigrngan

iNnerface andso leed to hidar produdivity ad user satisfacian (IBM, 2001).

If there are ultipe usas d ey angodication anapartiadar caorpueEr, tenweas
doddbeadetoasorisette sgam This anlee acoovdiged by gving eedh
L their onn rdiile, whichwill aatantar pegfaa s adagonisstias eg as
weedby Maosoft InWIndons 6 awvwacs Wenttre usr lagsatotte sydam
their partiaular profile adpefaaoes will kelcecsd Thiswill dsodlovusaswo
maylewEg nany anpuasto canythar pdaass adasaonsstias franae

sydgamto aatter

4.1.19 Modal versus Modeless Dialogs

Allowwsastre gaionofuaigal dgedas a anytine Whare posside ttrewuseof
noces invhichnomrdly avalldde adias aero laoar adilade awvwarean
adion aLess adifferent resit rennonrd, shoudoe avdded (Hooart, Sg2000).
MocH-dialog lhoes are dtenusedwreninput is resced fromtire usa:. Thistypoe of
ddagis edrandy castraningatre s It restrids the usas aallity o ineract
withtre s, g MocH didags lodkusas at oftre sygam  If teEasreacstodedk

sarethingin anucerhingwindowwhile aorpatirgadialog lbox ey aefacadto
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ardete a cad treddogbox dektreinformrationtrey resdadtrenre-

aaestreddaglox

NModH ddags eanaeve Lessin aondex godicatias (Hooart, Sgat 2000).

Aococoding to Hooart, nocHl didags are tsedvwren anmeesuradetagkedsts Far

ks with rofixed duatian, nocHess ddags will nonrdEllykbeweed Usas doudd

lerestrided to ronoetrenttreenodesswidons at aryvaetine Anythilng

Eyadthiswill a.eepddans for the uss, inoeesirgtine goataoynmaegrgtre

geEnwirtbns rather rencaatairg anthartagks Allist of differert typoes of

ddagboes adwidons, dagwithrecommacietias ofwmentoltsettem is

Use

Presentation of a finite task

Presentation ofan ongoing
task

Presentation of multiple
instances of an object
Comparison of data within

two or more windows

Presentation of multiple

parts of an application

Presentation of another
application called from

parent

gowintade 43 oveledf.
Table 4-3 When to Use Dialog Boxes Or Windows
Type Description

Modal Dialog box

Modeless Dialog box

Application Window frame with

Window document (child)
windows contained within

Document Modeless dialog box or

Window document window
contained within and
managed by Application
window

Secondary Primary window of a

Window secondary application

Source:

Example

File Open dialog box
Save As dialog box

Search dialog box
History List dialog box
Task List dialog box
Word Processor

Spreadsheet

Multiple views of data
(sheets)

Invoke Help within an

application

Principles ofgood GU I Design, James Hobart, Sept 2000.
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Whencesiging treussr inerfacs it isinpatat tret cesigas takeino
aacaaianttet pacde taad toviewtte scoeanframleft torigt adtgpo to lbattom
Infomration tret is ot inpartant shoud ke daoed in the top left corer of e

dfferat go s ofdgeds

Itisinpotattat dunmsadpduss ec aredigedpgoaly. Enstetaena
wall diged ae less deeairng synmretricaly ardwill ghve the ggoesrace of dutter

adnake asoeennuae difficult toreed (IBM Sga 2000 a).

4.2 Designing for Web

The cevdgaret of the Warld Wide Web WM Fes geatly dercpd trevay
pacde aae=ssinfomatiaon Theweb lkroneer is fast becaomimg aeoftre nost
pgoular fans of dedranic inerfaces being usadtochy WA, 1996). The
popularity of e web lyonser is largaly d e o its sinde layat, with eesy accesside
butosadhassfovnad lbadk spadirnt Thisnmaesit essytotseevanfor first
tinewsas The e of hyarted dso povdes links tonaeinfanmaion sotte
aigrd soceendoees it e toleasduiared  Also, the Inemet isbuilt anfree

sofiwvnare oIt isddardde tonost LeEas

Theweb bronser hes dso nacketre life of the devdgper eesia. With e
anaggaeoftre iInemet adnaypaganmirnglag egss adhasbha
cedqgoars are novwade to write sofwvare thet aanlbe used aaass avariety of
datfans Sreiciman 1998). Usas aerolaoer faced o buy partiallar
hardnare ad sdfvare sdans Also, the lbesiccevdgarat tods resced o
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cedo dtes antte Inenmet have becare sinder ad degoar ornoweenttose

with little tedmicd eqoatise enlbbecoarecedgoas

Thare ae d=o nrany diffiauties in rdation to gdicatias rumirng awweb bronsas
Ussr's aaneedily becore disoiated adlcse theirnway. Usas d=ofird it herd to
knonmnrere trey heselbeen ard to kowvif they have eqdaed asite conrdetdly.
Roor e ad gite design ae dla nga pddaens, paogss ataintonmavyliins ar

traeisinmoasat agaisstion of nratenid (Sradanmran, 19979).

Threwnsbisfast evaving adnaoe adnae godicaia s tret runaweb lbonsas
acbangdesiged Itisinpatat for desigastokegp uteasof dl leds inmird
wrendesigirgweblessd gdicatia s The Inemet isnmovirng framtre early
drese WHdh primerily provicded pecde with infomration fram intamet sitess totre
ssodgaraaian Inemet, whare gdicatia s arelbarng cesgedfar tewdoad
inrarsts adedass acbsoaoming inpatat caomodties Oeyfus, 1998). The
ssoddeseoftte Inemet isdso gettimg nuochnoe anrdexadala naoeiss es
athasusdlityae angrng  The donvress of ttre wabwes tdarated previalgly asit
wWas nevy but rovwacapaenies are cacared oer tre ast-effedtivaess of sdens
Nonechys LEas ae eqedirgweb sdansto pafaomasfast ssany retvwak ar
aoTpuEr s,"em  Lynch saeid of tre weosite cesig

"Proper World Wide Website design is largely a matter ofbalancing the

structure and relationship ofmenu or "home”pages and individual

contentpages or other linked graphics and documents. The goal is to

build a hierarchy ofmenus andpages thatfeels natural and well-

structured to the user, and doesn interfere with their use ofthe Website

or mislead them ”’

(Lynch etal., 1995)
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4.2.1. Web Design Principles

It isinportart to rerenoer thet tre fuchenta pinddes of cdesighrdae to ary
kind of caonmmunication lbetwvweenusr ad aarpuEer. Most gy to lbath treditioral
GU enviramrets ardweb cesighwhile diars arerdevart anly toweb cesign
(Sredaman 19978). Many gdicatias desiged for theweb reflect aladk of
uthstardirg of the besic prindpdes of cesign (Niglsen et Al., 1998). Applying good
cesgnhrinddes anle ecennmoeinpatart whencesigirngfor ttevnea Web

ceEoN inades anlbe dassified uder the fdloning Feediros

> desradSngde > RegeDesion

> UdbastadUsas > Text

> GoEadgaxty > Cdawr

> SeesdadRegooseEvaes > Namication

> Bro Detedionad Revertion > Oienation

> ilireHdp Sgam > PRoationadAiget
> SgeEMmS=Ls > PAatfanrs

> CGowd Desion > Saauity

> Dgday Atiributes

Thexinddes are eqdanad innae deail inthe fdloning sedicos

4.2.2 Clear and Simple

Qre oftre pddans with wabloesed gdicatia s is et they caanaataintconudh

infomaionadtonmavylinkstodlhae peogeggates The usr aneesily gt lost ad
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afieed It isinpotat tret tre ste a godicaion iskgat sinde adttret Leasan

avnas ot bedktovnare treyware (Hooaxt, 2000).

Desigars soud ot get heavily invohved in Lsing tre latest web tedrdiagies. They
may loodk goad initially but nost tEas Garenoe oot tre atatadgossdofa
sSte Gortert shoud acaourt for at leest half of apegg scesign ard preferaldly doser
O 8»o(Nesen, 2001). Gae dldletaenvienuangtedhdagestrethanena
beenpgoarty tested asif the sy gemaad s the usar will keleft with afeding of
friustraionadwill ot aare lbadk o the sitelgdication Thewseofttomary
tedrdages adgmridswill dsradt framtre catatof e ste 1t will dsodowv
donntretine it aes far agate to donriced ar angodicationtoresgood
GEradcaman 1998). Clten treusas comat heve the aaility to viewtre rew
tedrdages adhaetodonricedrewcorpoaits This eanleedtousasileairg

tre gteinmediadly ad it retumirg

It isinpotat thet the pegesadication arereecEde indl farrats ad amaonwebo
bonsas Cenusassihaevaeryddvasasofbonsas arif tteyhenedd
apuEghoastteytumofftreggthics Use sslittle tedk adgadicsposside
o gt yaur nessageaaass (Nidsen, 1997). Kegp tte lodk oftte ate sinde astao
many ggdics endeaina tre teassudhsadingad dsotte e of tonmany

adaus adfatswill kedsradingto e usr.

aity isdsovital onttevnwseh Cesasgas doudtry to avad usingtedrica
temrindogy (Uess tre gte isgearad at aparticdlar acdiae). Infomd laaguece

drod e wssdwith sinde eandes gvenwherever posside VWhitten et al., 1908).
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St s adpaaggd s douddbekaat ss dat ssposside adinfomation doud
e pesated inbuleted fomvwhare posside. S dies carried at by Nidlsen (1997)

faudtet snde adinfomd witing is prefared

4.2.3 Understand Users

It isinpotat tret desgaskoweadly wowill e acoe=srgtheir
site/gdication (Muray et al., 1999). It isinposside to design coredy for
ukonnuEas Qedirng adgte foragoadfic adaregwes desgasimess=d
fledbility. This anlbe esoeddly inpotart wren aasiclairg tre use of multimedia
inastea godicaiaon If anadaeis dearly cefined tenthey anlerequired to

Lee goadfic bhronsar scivare adduHns

Iftrewsr ismt aca H sitar, adthey aeviening agte soedficaly toview
saretHingof inerest to tham legihy donrniced tines ardmare davardirg site
inEeradianwill ke tdearated (Sradanran 1978). Also, if asite aweblesd
gdicatianis cesiged far Leein auniversity ar alarge aganisaian it is likely tret
the tsar will ke accessirg the web senvear at nmuchhiger Blremet geeacsttarefae
deEagasanbenoe aratiaswith e tese of gghicsadmuineda. It isvery
inpartant thet cesigas kowif anypoentid teEashave ghysical disshllities sudhas
oo visian, adaour dindress asthiswould reguire goedd cesighaosdcadatia s
Desion doud avays inducke feedoedk ddtained fromusas to seeif ey ae

stishied
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Avdldesiged dte gves s asaseof freadomad aatd. Usarswill mrwvwat
o Lee angdicaion avsit agte ifthey fed they haelitle frescomar catd.
The tee of anizad for andicated tesks is aadaaed aneogaianto thisrde
Nost usas like tohave the gation of lbang ade to e anautaraesd wizard to
auraticAly cardete arunbba of aondex artediaus dgos for ttrenm Wall-
deaged stes doudee ade to acoomochte arace of user dlls adirtaests
Trenoermvcetreuss, e dearer re sitewill eetobe  If tsascbrrat fird e
hogoece attradtive trey will it gofutrerino tre site. A“frequentty aged
g.Etia B’ e adadacsay of anytedicd tamrs tedis diten helpf far rovae
LEas More equariaced adfreqpert Leaswill ke lesspatiert. Theywill eqoedtto
fird the inforration they ae looking for fest. They aanherde more conrgdex ad

faster nreusdgans

4.2.4 Consistency

Coadaxyis egoeadly vital onawvnweblessd gdicatian The cesignhofsaeas
adadaususdmset e aaagatif the user is gargto e ade to suocessfully
mvicatetteste The siaxohad links ussdby nost web bonsas aedue adthe
links thet have lbeen\visited aepude  Links doud avnwaysbeudalined Usas
auardaticaly knowfrompeeat eqoariace tret didking ananudedined desewill
aetansorenae dse (Nidsen, 20000). Using stlarchd links lets cocesia = ad
rn,ewLess inmrediasly knonwhidh gecss of texd are hyparlinks adwhidh arejust
paintet. It dsondesit esda to seevwhidh links heebeenvisited If e
gavhdlink adaous are ceviated fram caredoudletaento asuetrat teuss

konswet trerevwcdaurs dadfor adtet trelinks dadat deaty. Itis
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inportat tolbe caoaEgat thraghout the godicatian, asthiswill dlowvusastoleam

whet link ddaursrgaesat

A pgoEr layou doludlee estedided a tteverybegming  Desigas dalddtry
adegadishagid sydgawwith agoedficaeafor text adggdics Thisdoud
thenle aatinued rigt tra.gh the sitelgodication (Nidlsen, 1997). Thiswill hep
make agte noemarasde adwill dlovreechstoganaaficaeadadgatto
the site'godication muchfester. Goaista oy ard predicdahility are essatid tothe
sas=sofastegdicaion All caads inputs, feedoadketc doudavwaysbe
aassetlydaced anttesoean Girer itens thet Soudbe coasatirduce
reedinos fats adaus amrindagy, catds adfudias A casadsatly
cesiged site ek yp revigatian, nrininrisss treteas fniustration, ardbuilds up

thair aficareinuargte ate

4.2.5 Speed and Responsiveness

The parfarmace of gdicatia s anlelinited by bardnidhpddens Gaadlly
e Inemet doss it cdiver treresooee tines tonhichaeis aca.stored towvwren
wsngsacHaegdicatia s This eanleaca e of usr frustraion Itisinpatat
therefare for web desigas to priaritise different aiteriatrentheywoud i f
cesgig for agtadHae gdication Usashaelittle tdaace  If apegeistalding

o lagto donriced ttreywill mxwait.
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It isinpotat mt o ovadced pegswith gagdnics adlage ttdes ttet talke alag
tinetodonriced I apegeistoo lag the usar will nat sadl donanto seeit
(Nelsen, 1997).  Arimationwill aso dovwvdonn usas lboath in the donrnlced gaesds
add=oit will dgraa remwhenthrey aewaking  Multinredia ard aninretion
doid e teed goairdy. Cften cesigas limit their uee of mulinrediaad
annmaiontotteqoairgpeece This goanirng eece, like acover of albbodk isinaded
aticetEmsinotedgte Ifte gtea gdicaion isto lbe aceessdby usasuag
nocaTs thenlarge dgeds suchasdigtal vicso doudreverlbbeusad Theweeof
digtal Video doudbe afired ouse ananinraret wrentte bronser ad systam

goadficaionuesdis konnad anlee atdied

Aooading to Nielsen (2001), tre limit of the usars ability o kegp their attertian
fooesdwhile waiting is 10 sscaools therefae, this Soud ke tre mininmumnged for
repoeetnes  Itsslbeanfaudtaet ontevnwdbusEasave anetoeqoeat cddays
addonvdonricecs adaenoetdaat oftemn Itisthogttettreregose
tinre canbeimeassd o 15 ssa s (Nidsan, 1996). The nranrnmMcgation area
soud donriced fest sottet tLeEaswo have lbeento the site ar uesed the gdicatian
previagy corot heve towait far thewhde nainpege to donrlced. Also atedt

index doudle adldde for qudk aaess o dl egess ofttre dte

It isinpotat o avnays inamueasvwenatairng ahighhadnidhaea The
wsas dold avays ke ghventtre gaion befae threy ater. It is good designto offer
andatarative, suthassatedt lkbesed ar londoardnidihvarsan, for teaswmo db it
have fest nrocEgeads (IBM, Sga2001). The usas doud dso ke infonmred of
ayhonsa sdvare addugirs thet are required loefae trey ater.

79



Chapter 4 - Critical Issues of Human Computer Interface Design

4.2.6 Error Detection and Prevention

The ssmeara daediocn adgevation aingdes used for raditiod inerfacss
soudbe Leadwith weboesed peces/adicatiars with afewedra arsiceatia s
All coounats doudleerun traugh aHTML vdicaior, easdtenpecssiodk fire
wrhendeded ansmelbronsas buwill aesehaondberbonsas UsngaHTIVL
dicatar will hap to identify ard dinminaete evicected HTML earasvwhidhaose

Eossto azehn

Peoess daudiee deded anarnunoer of differet bronsas ad dso anarunoer of
differentvasiasto dedkaonpaiblity. The desigas daliddasolodk atre site
in atet aiyvien: Thiswill denmoatraewre tre stes lads like ansydgarsweare
the ggdicshavebeantumed dff, adwrether tre siteis still reecBde ad

When waing fans anttrevnag, trey doudlee brdenyp soif anaera- aocausan
sadirgthe fam tre utsarwill mathenetofill trevwde faminagan Theuser
doldleinfarnred at tte dat ttet thare aenultipe sedias aarvirgup (Saealid,

1900).

Deetotte dyamicretiure of ttre Weh, doouneats ae caodatlylbaingnoved
dHdaeda daoged Bdenlinswill aeeusasfugraion Reguar dedsgoud
e camied attonde areta dl linksaeyptodateadaeacaadgat Thsis
egoeddly inpartart for hypalinks tret cared toedard dstes A stetret hesvary

fawarasadhbdenlirks, gvestre usa trefeding tret it iswall nrainained, L to
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caeadwill gvetrennoe aficareinte caat Auaraedlinkdedas

ke daared ttet will d edkadraoe lbhdenlinks anavariety ofdatfans

4.2.7 Online Help System

Oriliresgansdolidavays poice i Hp sagaens Itisinpotattetttrebdp

sdamisinanadinrefam Nesen (2001) satesthe fdloning kesis rdes far adire

cooureiatiat

> Usas alytumito dooaumataianwhenthey heve agoedfic gpddam) tredfaeit
is essatid tonrake the doounataion s seaxdede

> Oriliredoouneatationdoddinducerunaaseardes Usassfindit essato
fdloweardes adttennodify thenmto their onn arauongae

>  Instrudias shoud e teskeaianted ard eydresise howto cb things stepby step

> Itisagadides|atopouvuce adat caogad nocd oftre sydam dten
induding adiagamitihet eqains howthe differert partswork toget e

> Hypartex links shoudle used o link any difficult coogas ar systemaiatsd
Enstoadcsay.

> Beasbriefaposside

A godaiire Hp sygamwill ke sy aans easiar to leeam adwill leed o less

mstakeslbargnack It eandso aatribue toueas satisfadion far tte system

4.2.8 System Status
Itisesaennuaeinpatat tenwith atradticd daddae godicaionttet awnweo-
leeed gdication ar ste ghves tre us pgoer feedadkto ttar adia s Thisis
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eedily doe antrewdab tsEing DHTML ard JaveSait (Skadid, 1999). Agedts
doud avays regoodin snevay, eg albuton acoud nmake ascudwrendided
olet tre s kowtet sorethirglhesshggoaed a treinece migt daoe
periadicaly wrendided  Anather way of providing feedoedk anweb lhonsas
wauld etouserdlioer butas whnidh asette inecetodagevienttenoeeis

HHdowertrelouton

Deaigas douddnde auetra tte usa hes asat afimation oftthalr Saus
mnevicaionibutos arhyparted links. Itisimpatat when cesigirngfar reweb thet
yau dlowfaor mulipe dids of e smelbutton ar dgect, astte Inenetisdonar
trenmmd gdicatia s adusas dtentadto pess the sene lutton reoestedy

(Nidsenetd., 1998).

WWhen cesigning fesdoadk nedenianns desigas douid avays imaopoate afadility
toregoodoussimuies adameats Usas doudhave adrect linkwith e
st sVdaresier awhoeer is respaoaide for the ydegp ardnaineraence of ttre
gte Providing this kind of fesdoedkwdll hep kesgp e infanmationrdevat to e

Lsas adwill atribue tonads nadrng tte ste alogtermauooeess

4.2.9 Control Design

When cesigiing tre atrds adrnevicgationttraghagte rescadcha gestat
=svad lage nraswak better tren alarge rnunoer of reauswith avdla anauts

of lirks (Gradanman 1998). Researdh vWhidh siudies breedhvas s deahin
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o far afive [leds], taeisagaod daweof usEasbacarirg lost ar dsaiated”
(Cisdmetd., 1999). Far sraigtfawvnard seardhirg hHierardhical neuswark

et Briobedded aoted  d naushonever will ad noe aondexseaxdes

4.2.10 Display Attributes

P daratsttaet ae asatlynovirng doud it ke irduced inavnwseb pecp ar
gdicaian Mouvng inaces darads trewss (IBM, 2001). it isd=odifficuit to
predict howfast ar dowthe animationwill ggoear antte teas saesan dgoadirngan
thair bonsasadaarediongsesd I posside the resd o lhave dugins to view
dgeas adhasadq anindian advicso soudle axddad A large runroer of
LEasnay rt have tre dugHns recuired adwill receihnve adidog lbbox infanmring
tranthet ey donmat heve tre recessrcy dugHin ad agddrg ttemif ey wish to
donricedit A large prgoartian of usaswill be last at this Sage (Nidsen, 19989).

Avrather dssdvaiage of dudHrs is thet they aanguiddly becone doedee

CGae dnldletaentat ayainaionusdisnmeanirgd adadbstote ste
rather ren distract framit. Attertion saudbe peid to the file size ad tre bareits
doidtrenteweidned ageiret the dsedvartages (Ndlsen, 19969). It isinpartat
et any ggaicmutineda davatis used ae of ecdlat gudity. Wrenadoar
VisLH danats ae viened anweb resdution, any flans in e aigirel will ke
aygdesssdadeaggaaed The ALT tag doud avays ke ussd o prgparty

cesaile ggdnics asnmany usas dorrmtwait for al ggdiics toloe donriceced
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4.2.11 Page Layout

4.2.11.1 Layout

WWhrendesigirng apece for andositelgodication aremustlbetalenintte
layaot Hemets ahassfranes doliddieaaded Thresews dlyase
trade for usas (Nidsan 1996). The pege disdayed diten canrat e bodk
narked asvhen youreumto it e bodkararkwill paint to anatter versian of
trefraneset Itisnoedifficult o pxint fromafranes peoge adthis nekes

the predicaality of usas adiasnoe difficult

It isinpotattodanbefae gsating Desigas douddgenmmire trenran
upceeof tte ate tretaroet audia s, hovwto reechtte target acdie e Whet
e of bronsarinodedcoTputEer sceentteyhave adwrat isttreloucet
asilade It maylkedifficuit to gt dl thisinfomration, honewver;, aartain

aasaundias anbenrece (Graidaman, 1998).

Attertion doudle ghvento trelimitation of tretargst adae  Acocading
1o aognitive psyddagsts nost peade ananly ihdd aoout four to seven

dsaete durks ofinfamration in otemmeray (Sadid, 19999). The
cesig e muat terefae amito kegp ttre runoer of itens the LeEasmust keep
ingdotemmarayasslonvassposside This anlbeadhnievadwithttrewee

ofggtics adgood layaut adtte tee of ayssceenpags
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4.2.11.2 Title

Thetitle of aeceis inpaotat, asit isdtenthe first thirgttre user sessad
trenanrdaaxxetoapece It will bevirat tre bonser usssif yaudeade to
differat tiles as dlarwi=e it would e difficult to find agoedaficpecp intte
histary ard aso there will ke prddars with bodkmrarking peges (Nielsen,

2001). Poss daudlee cated ad doud d=so atanrevsoncaes

4.2.11.3 Hypertext

It isinpotat o revaroer thet web Eoes are different toalher saeasin
thet they aotain hypeartend links tret dllovwvthe usar to acess directly any
particuar srgdewseb pece adlxonser inroparticdlar ader. It isvital et
web peoes arereesa ey indgoacat Harats adhassheechsadfooas
dgoudbe noe infonrative trenwith arnonrd gdicatian, asagirge
artiauar pece ey be tte anly part of the sitelsystemttre tsasever lads a
Baryece in astegdication soudbe ket asfreedading sspossde ad
doudaotEinitars audhastretitle, autiar, cae lirkstohorepegedac

(Sadid, 19999).

4.2.11.4 Content

The anourt ofinfomation ttret isput anagirde pace doudlke kgt toa
nmininum Al the aitical cotat adravigation qics soddleresr tre
topofyar pege  Accadingto Nidsen (1997a), siudesheve sronntret anly

10%60of Lsas sadl leyadtteinformrationttet isviside ontte soeen Ban
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touohthis figure bes imnessad in norerecat siudes (Nidsen, 1996), it is

dtill better where posside to kegp sadllimngto anmininum

The division ofinfaomrationinto eesily daairelde units an lessentre lauden
atretsEasdotemnmenay.  Infomsation soudice aganised ino
duristiet ded with aeparticlar topdc aridea. Thiswill neke asitenae
fudiacd adessia for tetsr o ravicaie Usas dcor like hevirngto
senttvauch lag durks of text to find the infomration they reguire
(Nidlsen, 1997a). Goad layout shoid e essier to adhieve usilglxyonser
tedrdogy ssthe infomation an eesily e aganisad adreferred or linked
towith the Lee of hyparlinks. The anly prddemwith this type of
sgrataiais tretit isdifficult for tre teasto airt, tedfae dessigas

douddasoinrduce alink to apxintalde version (Sadlid, 19290h).

INnfomration Soudle aganised sequentidlly if posside . Thisanle
dyadagddly, by tonic ddneletically arby ater netihocs Aswdodites
lbecare larger thisbaooesnae difficuit. Thelbestvwaytoauanise larger
adnoe ardexsygardes istotee aninfanaionhaady,. Thisis
particuarty suted townweb lbhonsas adusas aneesily gasptrelayo e
When cesigirgfor trevweb aremust betaten o limit e usar to o
srict ahierardny.  Links doud ke proviced diredtly ledk to the nrein tadics

addsodredly bedktotre haore e
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4.2.11.5 Graphics

The ayourt of ggdics anawvweb pece doud e minimised, sstteycase
lagdonricedtimfes Qpanirg pecess doud it atainnmanyiliistraias,
sttetsa syt indicaed acooeeiaest. AsttetsEanoes
further ino the Ste tonae goedfic EoEs nae inagss anlboe added

(Nielsen, 2000).

4.2.11.6 Author

When puttirgavnweb pece antre Iinemet it isvital tret ttreuser isinfamred
whotreauhoris Thaeis animessing anrout ofinfaomationantte
INnEemetwith rn govaemimng aatrds, sottre teEasresdtolbeddeto
auherticate the infomrationthey areviening . Thewdosite will e tole
carefully cesgedto anvirnee Leas tret the infomationcatared init is
acourate ard rdislde (Nidsen, 20000). Web gdicatias'sites must digday
hicgheditaid addesghndachds Infomatonadlirks etc daddlee

regularty deded adyocesd

4.2.11.7 Balance

Citen dessgasfagst aoat tre inpatace of caredt kdace vwen
dcesgirgsoea s (Gadid 19990). If asgaemnismat progoatylkdanced it
aestess afeding of trsanaddso dans tre tsas atartiontoaepartialdar
pat oftre soean Soeanldae enbe affeded by the 922 of dgeas ad
doby agadsathasscdar adligtessdalcess Thare aretwowvnways of
adhievingldanoe aagcssthe scean (Sadid, 19990). Thefirstisby

adievirngsymmelry. Thisisware dll itarys ahaedgsceofte socenae
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arespadirgwith the itens antre aber sce of tre sceenin d g sizzad
adaur. Tressodtye ofldareisasymmetrica. Thisiswmaealage
itemis lelanoed antre aher sick by anunoer of srdler itens. Clitenwren
svad ardl itars aewssd ahae gde oftte sceenit anbeldacad by
wargadcatker itemantredlarace  Asymreatricd kdlae ismuchnae

infonTrd then symretricd bt is d=so much nrae difficult to design

4.2.11.8 Quality Process

Awvital gepin cesigirmgweb eoess istohave anestiadidhed qudlity pocess
faral Wb doounmats Thiswill hHppevatarasadicss A
neeaurade st of sachids doudbe sstar Thesegathids anevahve
og tinelbu cremat ke takenin neking any dagssto audlity sachds
It isinpartat to Hidkrigidly to these sarchds thraugout your web peoes
will be muchnoe rdiade ad stade ad are less s igedt o ineaetatian

Quliven, 19970

4.2.12 Text

Usas gaardly scenldodss of text ad eeges to find the particdlar infomration ey
recpuire (Nielsen, 19979). The wee of bulleted lists, heedirgs ardhigHligting of key
wackwill adthis (Nidsen, 1997d). Paragads doudlekga ot Nielsen
(19978 advao=tes avaddingthe exoe=ave Lee of white gaas, asit anhincer
samirg Ifyauhae lage arouts ofted, trewsa dolidmt ke eqoeaed toreed it

alire  Ressadh dons thet reeding framacarpuiEer saeanis aoot 23%0doner ttren
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reeding frampgoar (Nidsan, 1997a8). A intiade ar donnicecede varsan daudlke
povuded Al text doudleleftjustified Having asst siadirgpart for reeeto
satsamirginmeess ttegeaadavwnidhawtseeranreed Ted ttetisatadar

rigtjustified will donvdonntie usar (Nidsen, 2000).

Wren desiging antteweb ngiar HTML heedings doud leussd soarirgly. The
HTML heedirgtags HI, H2 elc Whichnaketedt larger ad dadker) ghve e
cesgaslitle freechmadtheytadioleoartybbdd Andtemaie othisisto
teedysca shyle aatrdsof HTML. With this nretihod yau aninelke texdt lodld
utHalined ar idic without ineeairng treted ar atemrativgy imeese tre text
without nrelkiing it odider. This netihod is lbecaomirg maore pgoudar e deessheve ae
dssdaitace The HTVL hreedingtegs are cdesslg ed o lbesk L p texdt ino ngar tites
adsadites Auardticinde}dng adtexdt arelyas pogarswill usLely

Wrenduomagafat face anly ttre nost conmranly ussdtypoefacss for lbbath
Medntosh adWindons shalid e used (IBM, Mardh 2000). I relronseris
urede to disday apartiallar typeface it will shitchto the defauit fatwith isusLHIly
Tinessa TinssNewRoran Toimeesss tredaoss of bhonsas lbarng adeto
reed the fat dosan muiipe fats anbe listed inttre FACE atfribute. Thelhonser
tendeds for e pesa e of eech fat befae it will defauit otre sachd  Ary
mMstarchd fats uessd soud ke rack ino aggdhicin adar o lbeviened andll
bonsas Theweeofdl gsforted dolidleaddsd Usasreed dl gosaoot
10v6doner ren theyreedtext innived caess; asit is hadle far te eyetorecagise

the dgoe ofvwads ad daeadas in ygoacase (Nielsen, 2000).
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Asadtrewseoffeshinga bdinkngted Thisisdstradingtottewss. Hain
ledguouts nae tedt nae leghde trenattamred lbedgouts Ted daldle
ket toaminnumof 12- 14 pants, dgoadim anttre derader sz (1IBM, Mardn

2001).

4213 Colour

Wren dooarg adaour for ttrewvndq desgas daoudlimit re cdaustteyusstoa
216-adaur HEette asthis is caaadaed avnab safe adaur Hette adwill gnenmae
asdgagtreeUisoncatbonsas Itisinpotattotes hovapeoepins Dark
fatsmalight bedgoudwill rirntatlest Itisinpotattoraryaroe tret
differat sceaswill have different resedutia s sodLe antte dessgas saesanaaud

g geenantre LteEas saean

Care doudbe takenimt to rely ahadaur daeto aneyinfannration, asthiswill
hincer pegde wo canmat differentiate betvween adaurs (Chislhdmet al., 1999). Use
adauswith high atrest betveenttre test adttre lbedgaud  If faegoudad
edgoudadars aetodoseto tte senrehle it mray e posside to
differentiate betwvween tremvhenvienaed anloner acddaur Ggoedaty nraitas
@islkdmet dl., 1999. atinrd legibility reagires Hadk text anavwhite kbed<gaourd
NNielsen2000). The tee of adour Soud anly ke used o povice darity ad

fudtiardlity (Sadlid, 1990).
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4.2.14 Navigation
This rindde is evannuae inpatat forwdo cesgn then for rediicod gadic
inafaces OntteVW&D, pecde ae novirg thrach avery kg infamation gae
The requirarats fa dear revicaion are nuchinoe savaettenin PG shle
gicatia s (Ndsen, 19980). Thareis somuchinfommaiion anttrevwebttret it an
e difficuit for reusar o firmdwhat they ae loddng fa,. Desigas douddtyto

aaueta tradlingthauchtre ateisassnde aspossde

4.2.14.1 Clear and simple navigation

Thelink s'ucure soudbe assEatadsndettragotte saan
Links doudmt ateinnoetentwotofarwads Nielsen (2000)
sragyracoma s induding addiicd (mad o) vataage ttet
edarstrelink Therunber of sgosresced o locate anitegouidioe
ket o aminnmuMm(Trunp, 2001). tisinpotatto rararba tetusas
will ot ke ede to luild daborate manta ngos ad an eesily becare tired
adfrnstratsd Nelsen (2000) gates thet revigation Soudioe ket oo
2 00ofte g for destirstioneces dtoughreMgaiongaiasnmay
accourt for mudhhigher pgoatias of hore pegss ad inemrediate
mnevigationpeges Nidsendso gaestret it isvital for e utsertokowvat all
times “Whaream|?”. Theuser’'saureart location rescstolbe donnatwo

differat leds (Nidsen, 2000)

> RHanetoteWsbasawnwde

> RHanetotestEsandue
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Nielsen also states that the number one rule in navigation is to include your
logo or other site identifier on every page. This logo should have consistent
placement in the page. Listing parts of the site structure and highlighting the
area where the current page is located can show the location relative to the

site’s structure.

4.2.14.2 Invisible navigation

The WWW tends to have an invisible navigation. It is difficult to ascertain
how many pages are on a single site/application when one first enters. It is
important to reduce navigation to a minimum and make navigation as simple
and natural as possible (Orubeondo, 2000). This will help reduce the need
for navigational maps and give the users a greater sense of control. In a
complicated system a map or navigational aid should always be given. Users
need a strong sense of structure and place. It is important to make things
visible. The alternative actions and results of actions should be clearly
visible. An overview map of the site will help users form their own mental
map of how the site works. A search feature can be a useful addition to a site

map for larger sites/applications (Spool et al., 1997).

4.2.14.3 Labelpages and buttons

Pages should be clearly labelled so that users know exactly where they are.
All pages should include a clear indication of what website/application they
belong to (IBM, March 2001). With web browsers many users will not be
accessing a particular page through the main page but will be coming directly

into the page. Every page should contain a link to the home page and to other

92



Chapter 4 - Critical Issues of Human Computer Interface Design

pages and also to the site map (IBM, March 2001). These links off every
page will give the user more confidence in using your site. Every single page
should contain at least one link. Dead end pages frustrate users and also are a
missed opportunity to encourage the users to visit other parts of the site
(Bevan, 1997). You are essentially locking the user out of the rest of your
site. The users should always know immediately where they are and what
their options are. Navigation buttons on the top and bottom of a page

minimises the need for the users to keep scrolling (IBM, March 2001).

It is important that the user knows exactly what the function of a button or
menu is. Designers should stick to conventions that are already established
for the web and that users are already familiar with e.g. an underlined phrase
on a web page is known to the majority ofusers as a link to somewhere else
(Skaalid, 1999a). Designers must take care to use the same URL to refer to a
given page. Ifone link uses one URL and another link uses a different URL
the browser will not know that both links lead to the same page (Nielsen,

2000).

4.2.14.4 User controlled navigation

Web designers need to accommodate and support user-controlled navigation
(Nielsen, 2000). On the web, users will choose which path to take through
the website. They can also go into the site without ever going through the
site’s home page. It may be possible to force users through a certain path but

this often discourages users.
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4.2.14.5 Structures

The following sections draws heavily from Nielsen 2000. Web browsers
need to have better support for structural navigation. They need to
incorporate features for visualising the relationships among the pages visited
by the user. Going through an application on the web provides the users with
more options and usually more hyperlinks to other pages. Meaningful
structures must be provided. It is important that the user is able to get back to
where they were at all times. This can be accomplished by having objects or
cues that let them go back or home in a single click (IBM, March 2001).
Problems sometimes arise where the designer and the browsers use different
models. A web designer may create a linear structure using Next and
Previous links to take the user through a number of pages. Netscape however
says that any user-initiated link is a step forward, regardless of where it is and
the back button retraces the link the user followed (User Interface
Engineering, 2001). So if the user clicks previous they might be brought back
to the same page there were on in another site rather than the page previous to
the one they are on now. This leaves the user confused as to what back might
mean - the page they were last on or the page that comes previously in the

linear structure.

Poor site structure will always lead to poor usability. Most sites have a
hierarchical structure with increasingly detailed levels of information. Other
sites have a tabular structure with pages arranged relative to a number of
attributes or parameters. Linear structures are the best for Web-enabled

applications that are a progression of steps but not for websites as the web is
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inherently non-linear in nature (Nielsen, 2000). The site structure should be
determined by the tasks users want to perform on your site, even if that means

having a single page for information from different departments.

4.2.15 Orientation

Orientation is crucial to web pages since users may enter your site at any level or
page. Orientation lets the users know when they are in a site, similar to page
numbers or chapter headings in a book. A well-designed site will have orientation
information positioned in the same place on every screen. There are many ways to
ensure that the users does not become lost or disorientated, such as overview
diagram, guided tours, history list, bookmarks, embedded menus etc. According to
Lynch and Horton (1997b) the following items should be present on every page of a

site to aid in orientation:

* The title

» The author

» The author’s institutional affiliations
* The revision date

» Links on each page which will move the user to the next or previous page in

sequence

A link to the local home page.

Nielsen (1997e) identifies the following items as important in aiding users with

navigation:

e Include a site identifier on every page
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» Make it easy to go to landmark pages such as the homepage or the search page
* Do not change the default colours for links and visited links
» Keep underlines intact for monochrome viewers

» Draw a sitemap or use some other orienting devices to illustrate the relationship

between main areas of your site.

4.2.16 Position and Alignment

Page layout and position and alignment are especially important for web-based
applications as usually only about the top four inches of the page is visible on a
typical 14 to 16 inch monitor. Designers should take into account that some users
will not bother to scroll down to see the rest of the page, therefore the most important

information should always be situated on the top ofthe page (Skaalid, 1999a).

4.2.17 Cross-Platforms

With traditional GUI design, every pixel on the screen is controlled. This does not
happen on the web (Nielsen, 2000). The end user of a web-based application has the
freedom to choose the technologies with which they wish to use the Internet. Itis

important that the application is designed to run on cross-platforms.

Increasingly the operating system is not the key technology factor in user interface
design. Most browsers run in many operating systems making it possible to design a
user interface that is less dependent on the computer. This is sometimes referred to

as platform independence (Whitten et al., 2001). It is not good design to try and limit
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the users to use a particular browser and a particular version (IBM, March 2001).
Designers must accommodate users with older versions of browsers, slow modems or

users who have turned graphics off.

Designers need to take into account different screen sizes and different colour
displays and graphic cards. Itis better to create page layouts that will work across a
range of window sizes as even users with bigger screen sizes may not have their
windows maximised. Ifyou choose to design for a specific size try to stay under 600
pixels in width. The use of 600 pixels instead of 640 is important as several pixels
are used up by the browser’s window borders (Nielsen, 2000). The following table
shows the distribution of screen sizes used to access the Internet in 1997 and 1999.
The figures show that in the two-year period there was little growth in users with

large screen (Nielsen, 2000).

Table 4-4 Distribution of Monitor Size in 1997 and 1999
Screen Size 1997 1999
Very Small 22% 13%
(640 x 480 or less)
Small 47% 55%
(800 x 600)
Medium 25% 25%
(1024x768)
Large 6% 2%

(1280 x 1024 or larger)

Source: Designing Web Usability, Nielsen, Jakob (2000)

Every Web browser interprets HTML tags a little differently therefore pages should

be thoroughly tested on different browser types and versions.
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4.2.18 Security

Security is a much more important issue with web-based applications. Businesses
require a high-level of security for Intranets and Extranets. They need to be assured
that browser software does not leave the users system security breached and that

unauthorised people cannot gain access to private data.

Designers must have a good knowledge of the above design principles and of how to
incorporate them into the user interface. Applying good design principles is very
important when designing for the web as users will easily become frustrated and
leave a site. A well-designed site is one that is easy to use and supports the users

objectives.

4.3 Usability

Web users have an overwhelming choice. In January 2000 there was about 10
million sites on the web and this was expected to increase to 25 million by the end of
the year and a hundred million by 2002 (Nielsen, 2000). As of August 2001 the
number of people online is 513.41 million (Nua, March 2002). Users have so much
choice that they tend to be impatient and insist on instant gratification. Ifthey can’t
figure out how to use a website in a minute or so, they will leave (Nielsen, 2000).
Good usability helps keep users on a website. Generally a web interface that is
considered usable is one that is accessible, appealing, consistent, clear, simple,
navigable and forgiving of blunders (Murray et al., 1999). Up to recently website
design and development has been mainly driven by technology and by organisational

objectives rather than by the needs of the user (IBM, March 2001). Today usability
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is assuming a much greater importance in the Internet economy (Nielsen, 2000).

Incorporating usability for the web will have more difficulties than incorporating

usability for software for stand-alone applications due to the following: (Murray et

al., 1999).

> The web audience spans across a wide range of demographics and is of a global
nature. This makes it difficult to define who the target audience will be.

> The same site can look very different for different users due to end user
configurations (hardware, software, browsers, connectivity and bandwidth).

> Users have extremely high expectations ofuser technology and this can be
difficult to achieve.

> The development lifecycle for the web is much shorter than traditional stand-
alone applications making it more difficult to incorporate usability into the
design.

> On the web there is such variety that users will have other options readily open to

them.

The International Standards Organisation provides the following definition for
usability:

A system can be said to be usable when specified users, in specified
circumstances, with specified goals, can use it with effectiveness, efficiency

and satisfaction.

Corporate Solutions Consulting (Feb 2001)

Usability is about much more than making web pages easier to use. The key to
website usability is to ensure that the site is not only usable by the intended audience

but that it is also useful to the user. Usability starts even before the design of the
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pages begins. Usability should control the early stages of projects before the
designers are brought in (Nielsen and Tahir, 2000). It should define what the system
should do, what features it should encompass, and how users’ tasks will be
supported. Ifthese elements are not correct at the start then no amount of application

of good design principles will make the system a success.

Usability is one of the most important aspects of websites, yet it is often the most
neglected. Ifusers can’tuse your site they will quickly leave and seldom come back
(Murray et al., 1999). Too many developers take shortcuts and are tempted to
shorten the development lifecycle and head straight for design. More and more
websites are being published in a rush and need to be updated immediately and
constantly. Designers have had to become experts at constructing fast designs and
getting sites up quickly. Often the user is forgotten in this quick process and the end

result is a website that users do not find useful or enjoyable.

Most users consider that a usable web interface should be clear, simple, easy to
navigate, consistent, accessible and allow them to make mistakes (Neilsen, 2000).
Lack of implementation of usability principles will mean users cannot find the
information or sections they need. A well-designed and usable system will minimise

the cost of training and support.

Up to now the greatest usability barrier has been the use of flashy designs that were
difficult to use. This has started to change. Companies are now paying more
attention to websites. Their website has to meet the purpose intended and not just

look good. Their public sites must be easy to use so that users will not leave. The
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aim now is to make it easy for customers to do business (IBM, April 2001). Intranets
are focusing on making the employee more productive so they are being redesigned
to be simpler and easier to use. More and more companies are focusing on the user

and are paying attention to their usability needs.

4.3.1 Define Target Audience

To design ausable site, designers must have as much knowledge and understanding
of their intended audience as possible. First the designers will have to try and
identify their target audience (Murray et al., 1999). They then have to try to find out
about their needs, characteristics and abilities. This will be discussed further in the

design process.

4.3.2 User Centred Design

The key to building a useful and usable website is to involve the user in the
development process from the beginning (Murray et al., 1999). The most important
factor in any website is the user. All good designers must place the user at the centre
as they develop, whether they are developing an Intranet database application or an
ordinary website. Itis important to try and understand these users so that designers
can build websites/applications that support their desired behaviours (IBM, Feb
2001). Understanding users is important for any systems development but is

especially important on the web, as users have little patience with problems.

Good user centred design will anticipate problems the users will have and provide for

them beforehand and will also involve the users throughout the design process. It
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will also ensure that the site is as easy to learn as possible and that the final product
fulfils the users’ wants and needs. Usability can cut training costs by 75% (Nielsen

and Pemice, 2001).

4.3.2.1 Sites Visits

Before setting down to design your web-based application, developers should
first try to learn as much as possible about the user. Itis good practice to
observe users in their natural environments (IBM, Feb 2001). This will help
identify the exact needs of the users, and the tasks that need to be
accomplished. Developers can watch the way users presently do their tasks
and then see ways to improve on it. Observation will help identify and
prioritise the tasks users are trying to accomplish and will also identify which
issues need resolving. Site visits will also allow the developer to evaluate the
usability of existing sites and examine how they support the user tasks. They
can then determine which aspects need improvement or redesign and which

are working correctly.

4.3.2.2 Participatory Design

It is important to remember when designing a site that what is obvious and
simple to you, an experienced user, may not be quite as simple to your users.
The more instruction and navigational aids you give them, the better their
experience will be. Developers can sometimes find it difficult to get past
their own beliefs and biases. One way around this is to adopt participatory
design where the users become involved in every step of the design process

and have an actual input into it. It is important that the users review the
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system, as it is being designed and developed. This will allow developers to
save time in the overall design and development of the system as problems
can quickly be spotted and easily rectified. This user-centred approach
focuses on the user’s requirements. Itis important that users requirements are
identified, defined and validated as early as possible as requirement errors are

the hardest and most expensive to fix.

User centred design will result in much more effective system. It will also
greatly increase user satisfaction as users will feel part ownership of the
system and also that they are adequately supported in their jobs. As the user
was involved in the development process they will be familiar with the end
product and will therefore need less training. Also the system will be
designed to match the way they perform their tasks so it will be easier to
learn. Good user centred design will also ensure that the system is monitored
throughout its lifecycle and that user feedback is responded to (IBM,

Sept 2000b)

4.3.3 Prototyping

Prototypes are useful in designing, analysing and understanding the user interface of

a computer system. Prototypes should be designed early on in the design process and

shown to users throughout the process to test the design (Klee, 2000). Prototypes can

range from simple paper sketches of the proposed screens to much more complex

prototypes with mock screen designs that look like the finished product (IBM, Feb
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Usually a prototype, no matter how much it looks like the finished product, will have
limited functionality. They are designed to obtain feedback from users and to let
them get a feel for the system (Farrell, 2001 b). Users will test the prototypes and
their performance and the designers will note any comments they make. Based on
this, the designers may make alterations to the prototype. The prototype will be
tested after all modifications are made and then will be retested until users and
designers are happy with the design. Prototypes provide a quick way to obtain direct

feedback from real users (Klee, 2000).

Paper prototypes have an advantage ofbeing quick, easy and cheap to prepare. Also
changes can be made immediately to a design during a test and immediate feedback
obtained (Farrell, 2001 b). This will save a great deal of time overall. Users also feel
more comfortable being critical of a paper prototype as they feel that not as much

work has been put into it and it is less formal (Klee, 2000).

When designers are happy with the design they will go on to develop a pre-release or
beta version of the system. This version will have all the functionality of the final
system. The beta version will be given to users for their evaluation, before being

extensively tested for errors.

Prototyping saves time and money. Users will be much more honest about an
unfinished product than they would about a final version as they feel it is too late to
make a change. They will make suggestions more comfortably if they know work

still needs to be carried out regardless. Different versions can be quickly tested and
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decided on by the user. This will allow users to be more experimental and also feel

they have had a part to play in the system design (Farrell, 2001b).

4.3.4 Usability Inspections

Usability evaluations and inspections can be carried out at intervals in the design
process. This will involve having an evaluator inspect individual interfaces and
identify problems in the designs. They can also analyse the usability of the system as
a whole. Sometimes the severity of usability problems will also be determined
(Murray et al., 1999). The person evaluating the site is usually a usability specialist
or a high level developer. Evaluation by an expert can sometimes identify as many
problems as testing with real users but should not replace this type of testing (Murray

et al., 1999).

Usability inspections can be carried out from early on in the development cycle, right
through to the end product. They do not need to be carried out on a working system,
but instead they can examine prototypes, either computer or paper. These
inspections are cheap and are a simple way of spotting problems early on. A high
level of expertise is not required and one member of the development team can be

easily trained to carry out these inspections (Murray et al., 1999).

When trying to evaluate a website, usually a small group ofpeople will be used.

Interfaces are then examined against a recognised set of principles. These principles

are generally known as heuristics. Alternatively they may develop a customised set
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of principles that will deal with specific area of interest or issues. Problems that are

found are then rated according to severity.

4.3.5 Usability Testing and Evaluation techniques

Software developers would never release any type of software without first
performing thorough and extensive testing. Yet, many develop websites and do not
take the time to do usability or user testing. Many designers consider user testing

expensive and time-consuming and too difficult for them to do (Murray et al., 1999).

Testing does not have to involve a large amount oftime or expense and a small
number of users/testers can be successfully used. Jakob Nielsen recommends the use
of about five evaluators, but certainly at least three, as different testers tend to find
different problems (Nielsen, 1994 a). He has also recommended that the best results
come from testing with no more than 5 users and running as many small tests as you

can afford (Nielsen, 2000). (see figure 4.1)

Figure 4.1 Percentage of usability problems found with different numbers of test users.
100%
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(n
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9
)
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6 9
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Source: Why You Only Need to Test With 5 Users, Jakob Nielsen (2000)
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To perform accurate tests on a site, users who are representative of the target
audience should always be used. These users should test by performing real tasks
and they should explain all decisions and thoughts out loud (Murray et al., 1999).
The results should be examined carefully. This will give designers a valuable insight
to and feedback from the site and will identify trends and behaviour patterns that are
likely to cause problems in the future (Murray et al., 1999). It will quickly identify
problems that users run into and will show their areas of likes and dislikes and areas
they have difficulty understanding or following. Users should be observed while
testing the site, preferably in their natural environment. It is usually more beneficial
to use an outsider, or someone not so familiar with the site to observe, as they can be

more objective (Murray et al., 1999).

Testing should be carried out from the very start to get the best impact. The first user
tests should be done on paper designs or mock screens that have no functionality.

The more often you run design tests the more successful your site will be.

Testing should continue to be carried out even after the site has gone live. This
should take the form of user feedback. Users should always be given the opportunity
to and be encouraged to provide feedback. Electronic mail or an on-line
guestionnaire can be used to do this. All comments and the overall user satisfaction
should be continually monitored. This form of feedback is effective at giving general
indications of user satisfaction and can identify problem areas that can be further

researched.
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It is also possible to monitor a site by tracking file and server traffic. Log files will
contain information such as the pages viewed, how long viewed for, where the user
went from there etc. (Murray et al., 1999). It will also sometimes give information
regarding the type of user browser and what sites they were in before and how they

found your site e.g. search engine, typing the URL etc.

Large and more complex sites will need more complex testing. Testing of these sites
will usually be done using a more traditional software testing methodology and more
elaborate testing methods such as special usability labs, eye tracing etc. The results
will be much more detailed and thorough. Elaborate testing will involve much
higher expenditure but the benefits will still always outweigh the costs. The
following figure 4.2 depicts the ratio of benefits to costs for both discount user
testing and the more thorough deluxe user testing with different numbers of users.

The highest benefits for both types of testing came when 3 -6 testers were used.

Figure 4.2 Cost Benefit curve for a typical project

Source: Guerrilla HCI, Jakob Nielsen, (1994 b)
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435.1 UsabilityEngineering

Usability Engineering takes up a considerable portion of testing. Designers
and developers should always have in place a measurable set of definitions by
which the quality or the suitability of all deliverables can be judged
(Corporate Solutions Consulting (UK) Ltd, 2001). Itis equally important for
both designers and the purchaser to have suitable quality measures defined.
These definitions are known as usability criteria. They will list items such as
who the users ofthe system will be, how and when the system will be used,
the goals of the system, the quantity and levels of work the system must be
able to process sufficiently (Corporate Solutions Consulting (UK) Ltd, 2001).
These criteria will enable assessments to be made of whether a system passes

the required levels of usability.

When quantifiable usability criteria have been drawn up, it is possible to
perform usability engineering. Targets will be set and then the site will be
tested against these targets and the design will be modified depending on the
outcome and then retested until all targets are met. A lot of developers still
do not use usability engineering as they see it as too time consuming and

expensive and feel that the techniques are often too complex.

4.3.5.2 Usability Criteria
Corporate Solutions Consulting (UK) Ltd (2001) group usability criteria into
five groups - productivity, leamability, user satisfaction, memorability and

error rates. Alan Dix (et al., 1998) divides usability criteria into three main
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categories - leamability, flexibility and robustness (Dix et al., 1998). These

criteria are described in the following sections.

Vi.

Productivity - This will look at how much work the system will be
able to accomplish in a given time and how much faster will users be
carrying out their tasks.

Leamability - This will examine how much training the users will
require before they will be able to proficiently use the system and the
ease with which new users can begin effective interaction and achieve
top performance.

Flexibility - refers to the multiplicity of ways the end-user and the
system exchange information. Users should be free from artificial
constraints and be able to complete more than one task at a time.
Flexibility also refers to the customisability of the system.

User Satisfaction - This will look at how the users react and feel about
using the system and whether they perceive any benefits.
Memorability - This will look at how quickly users will become
familiar with the system and how easy the use ofthe system is to
remember - will intermittent users find it easy to use after periods of
non-use.

Robustness - the level of support provided to the user in determining
successful achievement and assessment of goals. This will cover the
responsiveness of the system, how easily the user can recover after
error, and the degree to which the system services supports the user’s

task and the users ability to understand them.
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Vii. Error Rates - This will look at the performance and accuracy of the
system and examine the amount of allowable error rates, if any. Is the

system prone to human error?

These criteria should be closely followed and monitored throughout the
design and development to make sure the system is reaching its objectives.

For usability criteria to be successful they should always be quantifiable.

4.3.5.3 Heuristic Evaluation

Heuristic evaluation involves having a small set of evaluators who will
examine the interface check for specific usability principles. More than one
person should carry out heuristic evaluation, as it is difficult for one
individual to be able to find every usability problem in an interface.
Involving multiple evaluators will greatly improve effectiveness, as different
people will find different usability problems. The normal amount of
evaluators is between 3 to 5 people (Nielsen, 1994a). Each evaluator will
inspect the interface individually. After every evaluator has performed their
check they will meet to aggregate their findings. This will ensure unbiased

evaluations from each person.

During an evaluation, the evaluator will go through the interface numerous
times and examine various dialogue elements and compare them to a set list
of usability principles. The evaluator will also look at the overall interface

and can add any observations that may not relate to the list. Itis possible to
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perform heuristic evaluations on single interfaces and on paper versions as the

evaluator will not be performing tasks on the system.

After the heuristic evaluation has taken place, a list will be drawn up of all the
usability problems in the interface and a reference to the usability principle
that was violated. Ifthere are anumber of problems with a particular element
they should be listed separately. Heuristic evaluation identifies the problems
but does not offer a solution, but it is often easy to fix the problems identified

by paying attention to the guideline that was violated.

4.3.5.4 Using Tracking devices to monitor users

The following information on tracking devices draws strongly from the
articles referenced from the Heinrich Hertz Institutes Website (Nov 2001a).
Eye tracking can be used to monitor user’s behaviour when viewing a website
therefore it can be successfully used to test websites. Eye tracking works by
bouncing infrared light off a user’s eyes and following the reflections to
determine where the eyes are looking (Pastoor, Nov 2001b). This can tell us a
number of things about the user’s behaviour. Eye tracking can determine
exactly where users arc looking and can detect whether users are reading the
web page or just scanning. It can determine how long a user will look at
particular part. Eye tracking will be able to tell whether a user is searching for
a specific item as the diameter of the pupil increases when users are not sure
what words they are looking for. It can also learn the scan strategies of users.
Studies have shown that this does not tend to vary much from user to user.

Also there is little difference between users new to the web and experienced
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users. Users generally scanned from centre to left and then right. Animation
and bright colours will attract the users gaze. Users also tend not to look at
the bottom of a screen. If they see information they want in this area they will

scroll it up to the middle of the screen (IBM, March 2001).

There are limitations with eye tracking, as it cannot determine whether a user
actually sees something, only that its gaze was on that area for a short time.
Users may also see something that they did not look directly at through their
peripheral vision. This will not be accounted for when using eye tracking.
Eye tracking cannot be used on certain segments of the population such as
those who wear glasses or hard contact lenses, people with wandering eyes or

people who smiled often as this causes the eyes to squint.

4.4 HCI Lifecycle for Web Design

Developing a website application or an intranet site is similar to other information
systems in that a formal life-cycle approach should be followed. This life cycle will
be slightly different from the traditional life cycle as web applications have many
differences than traditional information systems (Bidgoli, 1999). There are many
different frameworks or methodologies that can be used in the development lifecycle
of a website or application. Most methodologies follow a similar process or set of
steps. Designers will usually adopt a methodology that can also be used in the design

of a stand-alone application and make alterations to it.

The main steps taken in the design process are the same as designing a

website/application and a stand-alone software application but there are also a
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number of different considerations that will be discussed later. The steps in the
lifecycle are usually iterative, with designers returning to earlier stages for some part
of the system design (Dix et al., 1998). Most methodologies used will usually take a
similar format to the one below. Itis important to remember that a well-defined
design process that is specifically geared to producing quality results is the best way

to ensure quality user interface design (Common Front Group, 1995).

Figure 4.3 Phases Used for Developing an Internet Site

Source: An Integrated Modelfor Introducing Intranets, Bidgoli (1999)
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4.4.1 Design Preparation

44.1.1 Define Goals

Before you start your design process it is vital that you have defined a set of
goals and have a clear picture of what you are trying to achieve (IBM, March
2001). You must decide what do you want your site to accomplish. Ifthis is
not properly thought through at the start the project will run off course or may
not accomplish what was intended. These goals should be guantifiable such
as 20% increase in workload, 10% increase in sales (Gilmour, 2001).
Gilmour (2001) lists a number of questions that should be asked when

defining the goals of your site.

> What is the site about?

> What is the site for?

> Who is the audience?

> What is the competition?

> Is the Web the right medium for me?

Goals should be kept as simple and focused as possible. It may be better to
start small and build on later. The question - ‘what is the site about’ should
be able to be answered straight away, Decide what your long-term goals are
for the site. Do you want to make money from the site or is it just for
advertising and promotion for your company. It is important to identify your
audience and see what unique content you can offer them. Input and
feedback should be obtained from your target audience and on your ideas and

alterations and changes made (IBM, March 2001). Research should be
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carried out to see if there are already successful sites on this area. When you
have clearly defined your goals, reconsider whether or not the web is the best

solution for your company.

4.4.1.2 Draw up Objectives

After the main goals have been defined, a set of clear and measurable
objectives should be drawn up. This will expand on the goals already set
down. These objectives will be used later to measure the success of the
website/application (IBM, March 2001). A time period for these objectives to

be achieved should also be laid out.

4.4.1.3 Identify Target Audience

After the purpose and objectives have been outlined the next step is to
identify your target audience so that the site can be designed to suit their
needs and wants. Itis impossible to appeal to all users so a particular
segment of the population may be chosen and focused upon (IBM, March
2001). This segment can be determined by looking at who will be interested
or will benefit from the content of your site. Users may vary greatly ranging
from novice users to expert users. Designers must identify whether the
audience is internal or outside the company, what industry they work in,
characteristics such as location and age etc. (IBM, March 2001). Systems
may be orientated towards one particular group but if it is well designed it

should also be able to accommodate a range of user skills and interests.
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When the users and target audience has been identified they must be closely
examined to determine their characteristics. The following questions should
be answered: (IBM, March 2001):

> Why are they accessing the site?

> How experienced are they in this type of application?

> What are they looking for?

> What type of hardware do they have e.g. screen size, connection speed?
> What browsers will be in predominant use?

> How will they view the information - onscreen or in print format?

Usually this information is obtained by using surveys, questionnaires,
interviews, focus groups and by observing users (IBM, March 2001). If this
information cannot be obtained then certain assumptions will need to be

made.

4414 Outline Business Problems

The next step in the preparation for the design process is to determine what
the business problems are that need to be addressed. Also the critical success
factors should be outlined already (IBM, March 2001). This information is
usually gathered by interviewing the people involved with the system and
also by reviewing the old system and any relevant documentation. When all
this information has been collected you must define the scope of the project.
This will involve reviewing the information you have gathered and deciding

what aspects need to be addressed and what can remain the same.
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Ifthe preparation stage is not completed properly, the whole system will not be
successful no matter how well it is designed. It will not meet the objectives outlined

at the start of the project and will leave users dissatisfied.

4.4.2 Design Strategies

The type of site to be designing, the target audience, and the objectives outlined
previously will all govern the design strategy that is adopted (Lynch and Horton
1997a). The clearer and more specific the strategy, the more successful it will be in
achieving objectives (IBM, March 2001). A strategy should include such things as
what is the overall message you wish to get across and what way will this message be
presented? Next a tone will be selected ranging from formal to informal. The level
of information and detail that will be given will be decided on and the amount of
visual aids that will be used (IBM, March 2001). The type ofpages and how
information will be presented will also be determined depending on the users wants
and needs. According to Lynch and Horton (1999) websites can be classified into
five types: browsing, training, teaching, educational and reference. The following
figure 4.4 plots these five different types of websites against two variables and
examines how linear the structure of each should be, and how long the typical user

contact time will be.
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Figure 4.4 Types of Design Strategies
Narrative
Source. Web Style Guide,Lynch, P.J., (1995)
Browsing: Users who are just browsing usually enter your website without any

agenda or purpose. They quickly leave if they don’t see anything to grab their
attention immediately. Techniques must be employed to entice these users to stay
and explore. They tend not to delve very deeply into a site.

Training: Web-based training applications will be very linear in design. The
user follows a set path and there is little opportunity to stray from this path. Ina
training application, the aim should be for all users to see the same presentation and
to make sure that the whole application is viewed. To aid this, links should be kept
to next and previous and users should not be offered any outside links. Most training
sessions are of a fixed duration and restricting users paths will allow more accurate
predications of how much the user has been able to view.

Teaching: Teaching applications also tend to be linear in nature but unlike

training applications the user usually has more opportunity to deviate from the main
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path of the website. Information is usually much more in-depth than a training
application and users tend to spend much more time using and exploring the site. If
users are deviating from the main path of the website too quickly, one method to
solve this may be to put all links on a separate page. This will help to ensure that
users are not distracted from the main presentation as they go through the site.
Education:  Educational sites, unlike teaching sites are designed for self-dirccted
learning and the users are usually of a highly educated standard. These users will not
stand for a highly restrictive linear site. They will look for flexible and interactive
sites that will allow them to search for the information they require. These sites
usually contain large amounts of links to information elsewhere in the site and to
other external informational sites. As the users are mostly expert frequent users, text
based links will be best as they will be the fastest.

Reference:  Reference sites are extremely non-linear. Users enter with a specific
purpose usually looking for particular information. As soon as they find what they
are looking for they will download or print the information and leave the site.
Contact time is usually short. 1fa user cannot find what they are looking for quickly
they will leave and try another reference site. The site must be designed to allow for
fast search and retrieval. If the site contains references to a very large amount of

information a search facility should be used.

4.4.3 Design Process

During the design process schedules and requirements are set, formats are decided
upon and the actual system is constructed. The system will need to be prototyped as

it progresses and is tested. These steps are discussed in more detail below.
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4.4.3.1 Setting up Budgets and Schedules

After users have been interviewed and all information needed collected from
the various sources, estimates will be developed for the development,
training, and maintenance of the system. Schedules should be set to help
ensure that you meet your development deadline (IBM, March 2001). These
should contain milestones and review stages identified so that you can keep
track of the progress being made. All the requirements of the system should
be defined including such things as security issues, integrity constraints, etc..
Agreement must then be obtained from management and users of the system

before you take any further steps.

4.4.3.2 Designing Display Elements and Messages

The next stage in the design will be to decide on the display formats and to
create syntax for the actions of the system. Error messages and handling will
also be decided on. Feedback must be decided on and designed for each
action. Feedback should be visual as well as audible (Lynch and Horton,
1999). The system must be designed so that it will format correctly in
different browsers. The URL that will be used should now be determined and
reserved. The user help systems and reference manuals will also be designed

at this stage.

4.4.3.3 Designing the Information Content
Information content must be identified and this information must then be
structured so that it is meaningful to the user (Bevan, 1997). This can be

achieved with the help of representative users, who will help organise the
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information into a structure that is logical and most beneficial to them. Itis

important to remember that most information on the web is read non-

sequentially. Ifpossible information should be organised into short chunks so

that information can be scanned and located quickly. Research has shown

that reading from computer screens is about 25% slower than reading from

paper (Nielsen, 2000). Nielsen also lists three main guidelines for writing for

the Web: (Nielsen 2000)

> Be succinct. Write no more that 50% of the text you would have used to
cover the same material in a print publication.

> Write for scannability. Don’t require users to read long continuous blocks
oftext; instead, use short paragraphs, subheadings, and bulleted lists.

> Use hypertext to split up long information into multiple pages.

4434 Designing the Structure

The structure should be as flat as possible i.e. no more than three levels deep
otherwise users tend to get lost (Orubeondo, 2000). Flow diagrams will be
drawn up to outline the site structure, show all the pages within the site and
depict the sequence ofthese screens. These diagrams will also show the flow
of control of the system. Input, output, help and all other possible screens
will be charted in this diagram (Whitten et al., 2001). Ifthe diagram becomes
too big it can be broken down into different sections. After the flow chart has
been completed a list of elements and links should be drawn up for each page
on the diagram (IBM, March 2001). The structure and navigational design
should now be tested to ensure that the users can find the information they

need easily.
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4.4.3.5 Designing the Textual Layout

When designing the text it should be made as concise and scannable as
possible (Nielsen, 1997a). Users tend to scan text and pick out keywords,
sentences and paragraphs of interest (Nielsen, 2000). Headings should
clearly communicate the contents of each section (Bevan, 1997). This will
make it much easier and quicker for users to find exactly what they are
looking for. Web users don’t take the time to read through blocks of
information, therefore, it is important to start each page with the conclusion.
Important material should be presented first, using the inverted pyramid
principle (Nielsen, 2000). This will allow users to tell at a glance what the

page is about.

Too much detail should not be put on the initial pages. Content should
account for at least half of a page’s design and preferably closer to 80%
(Nielsen 2000). Users should be given the opportunity to obtain further
information if required. Too many links must not be added to the main body
of text, as this will prohibit scanning. Links can be added at the bottom of
paragraphs (Bevan, 1997). With regards to navigation, Nielsen also states
that it should be kept below 20% of the space for destination pages, although
navigation options may account for much higher proportions of home pages
and intermediate navigation pages (Nielsen, 2000). Nielsen also recommends
the following points for designing for scannability: (Nielsen, 2000)

> Designers should structure articles with two, or even three, levels of

headlines.
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> Use meaningful rather than “cute” headings. Reading a heading should
tell the user what the page or section is about.

> Bulleted lists and similar design elements should be used to break the
flow of uniform text blocks.

> Highlighting and emphasis should be used for important words to catch
the user’s eye. Care should be taken when highlighting words that they
look distinct from the link colours, otherwise users will be confused and

will try to click on the highlighted words thinking they are links.

After the text layout, size colour etc. has to be decided on. It is important to
remember that different browsers display different default font types. Text

should be kept flush left, as it is much easier to read. It will also flow better
in different browser window frames. Text should be checked for readability

on a number of different systems and monitor types.

4.4.3.6 Designing Graphics and Images

Care must be taken when designing images. Image file sizes must be kept to
aminimum so that the site will download at an acceptable speed (Lynch and
Horton, 1999). Files should be limited in size to approximately 5k, and the
total size of all the images on any single page should be less than 20k. GIF
format is usually used for the Web, as it is smaller and will download faster
than JPEGs, however JPEF formats are better for images like photographs

which contain a large number of changes in colour tonality.
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Care should be taken to ensure that colours look good on a variety of
platforms and monitors. It is best to keep to a colour palette of 216 colours.
This is often referred to as a Web safe colour palette. Where possible re-use
images as once they are loaded into the browser’s cache, they will display
faster (Tognazzini, 1998). Itis better to use interlaced GIFs on the web as
users can decipher the image must faster and choose whether to continue
downloading the image. Interlaced GIFs appears initially as a fully but
unfocused picture. Non-interlaced GIFs appears section by section on the

screen.

4.4.3.7 Designing the Navigation

Navigation should be as clear and simple as possible. Links should be clearly
labelled so that the user has a good idea of where it will take them (Hobart,
2000). Users should at all times be aware of where they are in a site. Visual
as well as audio feedback should be given. Links to the homepage and high-

level categories should be placed consistently on every page.

4.4.3.8 Prototyping the System

Prototypes of the system must be designed to show to users and management.
The prototypes should be studied to see if some screens need to be revised
(Whitten et al., 2001). Issues such as colour, buttons, menus etc. should be
decided on. Users and management should then review these prototypes and

again feedback and consent must be obtained before moving further.
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Ifpossible the users should be allowed to experiment and test the interface
design. Analysts can observe this testing and watch for common mistakes
being made. Much more valuable information will be obtained by watching
the user than by simply questioning them after they have experimented.
When analysing users experimenting with the design, designers should try to

ascertain the following: (IBM, March 2001)

> Whether the users can find what they need

> Whether the users know exactly where they are in the site

> Do they know which sections they have previously looked at
> Can they return to points they have previously visited etc.

The design specifications should then be reviewed, evaluated and revised at

this stage based on the feedback obtained from the users and management.

4.4.3.9 Determining the Physical Devices

The physical devices for the system should be decided on. This looks at
hardware requirements such as computer specifications, monitor size and
resolution etc (Common Front Group, 2001). The communication equipment
that will be required must be decided on, i.e. modem speed, type of telephone
line - ISDN, normal etc. Working environment should be checked to see if it
would have any impact on the hardware options chosen. The development
tools and technologies to be used will also be decided upon. Technologies
should be selected on the basis of what will best accomplish your goals and

on the skills and resources you have to work with.
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4.4.3.10 Directory Structure and File Naming Conventions

The directory structure and file naming conventions to be used must be
decided on before the actual construction of the system. Having the file
named and the directory structure predefined will make it easier when
constructing the site (Lynch and Horton, 1999). It will be faster and easier to
locate files and will also aid in the long-term maintenance of the site. All file
names should be kept in lower case where possible, as some servers are case-
sensitive, and this will help prevent the problem ofbroken links. It is usually
better to use file names that can be used on all platforms unless you know the
exact platform your users will have. It is usually safest to limit all file names
to eight characters, as this will be supported by older systems. Names should

also suggest what their content contains.

4.4.3.11 Construction

The next step is the actual development ofthe system. Emphasis should be
placed on modifiability and maintainability. It is better to use a page template
approach to the construction as this will help ensure layout consistency
throughout the site (IBM, 2000a). Page templates also separate the content
from the interface. This will allow changes to be made in one without
directly affecting the other. The same text can be used in different versions of
the site without any modification. All links used should be relative links as it
is easier to move than an absolute link (IBM, March 2001). Absolute links
will have the complete address e.g.
http://lwww.smiths.com/intro/images/example.jpg’ whereas relative links

would just contain ‘images/example.jpg’. Ensuring all links are relative will
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allow the site to be tested on a local computer before uploading it onto the

server without making any modifications.

4.4.3.12 Development o fSystem Documentation

System documentation and online help must also be developed. The system
should still be reviewed continually with feedback being obtained constantly
from the users of the system (Whitten et al., 2001). This will help identify
flaws in the design early on and save time and money, as it is easier to modify
the design during the development stage than to wait until the system is

completed and testing has begun.

4.4.3.13 Testing

The functioning of the system is then thoroughly tested and it must also be
tested on different browsers, browser versions and platforms (IBM, March
2001). User testing must also be carried out. Training and consultation must
be given to the users. The system will then be reviewed and any changes
required will be implemented before the system goes live. After the system
has gone live it must still be monitored to see that it reaches the objectives set
out in the planning stage. Users should be given the opportunity to suggest
improvements and give feedback (Whitten et al., 2001). System error and
user-error frequencies should also be tracked. After going live, the system
will need ongoing maintenance and refinement. A maintenance plan should

be designed to accommodate this. Revisions should be scheduled regularly.
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The more time and money invested during the planning and design stages can
dramatically reduce the overall development time and costs of the system. A system
that is well designed will have a much longer life span, have lower maintenance costs
and fewer errors. Major restructuring and revisions will not be needed if the design
was well completed. The overall result of good design is better user-task
performance, better user satisfaction, less errors, shortened user learning times and

lower costs over the life span of the system.

4.5 Key Differences Between Web Design and GUI Design

Designing screens that will be viewed on Web browsers has a lot of similarities with
designing traditional software interfaces but there are also a great many differences.
A lot of companies do not put much thought into developing their Websites. They
employ the standards that apply to traditional GUI’s and expect the site/application to
be a success. There are a lot more variables that need to be considered when
developing a successful Website/application such as the type ofusers, the type of
computers they are using, and how they are connected to the Web. Ifany of these

elements are not considered your Web interface will be unsuccessful.

When designing traditional software interfaces, designers will know exactly how the
end result will look on all the user screens. The designer has control over how every
pixel on the screen will appear (Nielsen, 1997b). Unlike designing for the Web,
designers will know what type of systems the users will be using, what fonts will be
installed etc. This does not happen on the web. What you see is not what you get.

Users may be accessing the site application from different browsers, computer types
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etc. They may not have the graphic or other capabilities needed to properly view the
page. The site/application may also be viewed from a laptop computer, TV, palm top
etc. Depending on all these elements, the site may appear very differently then
intended. The traditional ‘what you see is what you get” (WY SIWYG) that applies to
traditional GUI’s does not apply to the Web (Nielsen, 1997b). On the Web, pages
need to be able to download to any platform type, unlike the traditional GUI
interfaces, which are designed for a specific platform. This means that designers lose
total control and the look of their pages will be determined by a combination of page
specifications, setting etc. This makes designing for the Web much more difficult. It
also means that web applications will need much more thorough testing than

traditional software applications.

With the Web the user is an active participant in the user interface. Nearly all web
browsers have some levels of customisation (Nielsen 1995b). This can be anything
from how users view data, the size and type styles of fonts and the size of the
window the application will be viewed in. These elements can cause the whole Web
page to reformat, so it is critical that these possibilities are taken into consideration

when designing the interface.

Another major difference between Web design and GUI design is the way the user
will navigate through the application. The designer controls where the user goes in
traditional GUI design. This can be achieved by limiting where the user can go by
greying out menu options at certain stages, presenting modal dialog boxes etc. This
will force the user along a certain path and is very restricting. This never happens on

the Web. The user ofthe Web is much freer and can choose where they wish to go.
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Users can take any combination ofpaths and may not even visit the first page/screen.
They can leave and come back to the same point at any time. Some designers try to
force users through a certain path but this only leads to user frustration. Users of the
Web are used to freedom and have come to expect it. The requirements for simple
and clear navigation are much more important on the web than with traditional
interfaces. Designers have to make sure that users always know where they are on
the Website/application and should make sure that users do not become lost. One
method of overcoming this is to place a logo on a certain place on each page so that

users can go back to the main page.

Another difference between Web design and traditional GUI design is the amount of
time a user will spend on each. With traditional applications users tend to spend a
long period oftime using and becoming familiar with the application. In general
they are only using that one application and not constantly switching between
applications. On the other hand, web users tend to spend much less time. They will
move between different sites, following hyperlinks, at a rapid pace. At the end ofa
session users have generally used more than one site. There are so many sites on
every topic on the Web that it is easy to loose your reader if they become bored,
frustrated or lost. Web applications are unable to handle multimedia elements as
well as more traditional applications. The sites that work best are those that keep

graphics and icons small as possible and make sure the site downloads fast.
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4.6 Problems with poorly designed sites

Despite the increase in the Webs popularity, it is very surprising that few
sites/applications exhibit good interface design. Many sites will look good but do not
work well because a graphic artist has designed them (Schaffer 2000). Systems-
orientated designers with little or no knowledge of user friendly websites create
others. Once a user leaves a Website due to dissatisfaction they will rarely come
back (Murray et al., 1999). There are many problems that need to be tackled in
relation to web design. 80% of Internet home pages reviewed by Human Factors
International revealed 15 to 20 problems for users (Schaffer, 2000). Nielsen says of
the Web “It is obvious that a new paradigm is needed to handle this world of
information overload” (Walsh, 1997). A survey carried out by Amarach reveals the

reasons why users make repeat visits to a website: (Amarach, Feb 2002)

Reasons for Returning %

Useful content 38%
Ease of navigation 23%
Recent content 20%
Irish content 6%
Animation 4%
Pleasant design 3%
e-Commerce capability 3%
Sound 1%
Something else 2%

The following sections detail some ofthe main problems with poorly designed sites:
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4.6.1 Display of Information

It can be very difficult for designers to know exactly what the user will see when
looking at a website/application (Sullivan 1998). The way it will be displayed will
depend on many factors. People view sites on different computers with different

graphics settings, monitor resolutions, settings and sizes, video cards, sound cards

4.6.1.1 BrowsersandPlatforms

The most significant thing that will change the way a website looks and runs
is the browser that is used. There are many different browsers in use today
ranging from text only browsers to browsers with full graphics and plug-in
capabilities. New versions of browsers are being constantly introduced.
Designers often make the mistake of designing sites to run on these newer
versions, not fully realising that there is often a slow uptake speed (Sullivan,
1997a). This may be due to the users inability to update their browser or they
may choose not to update immediately due to bugs and inconsistencies in
newer advanced browsers. Generally it takes one year for a new browser to
propagate, and another for the public to catch up with the latest features
(Helinski, 1997). Designers should recognise the fact that many users are still
using old technology and will be for some time. Sites should not be designed
to run on one particular browser and should always be tested on as many

browsers as possible.
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46.1.2 Graphic/Non Graphic Browsers

Most websites/applications are designed for graphic enabled browsers. There
are a large percentage of people who use non-graphic browsers. This may be
due to choice or because they are unable to use graphics due to machine
limitations (Sullivan, 1997a). Designers often do not take this into account
and pages will not run on text-only browsers. As there is an increasing move
towards intranet, extranets and complex applications delivered over the web,

there is a greater need to further develop and go beyond the present browser.

4.6.1.3 HTML and Scripting Languages

HTML is a structural mark-up language therefore it defines the structure of a
document rather than specifying its layout (Sullivan, 1997a). HTML only has
basic formatting and alignment tags and these are often misused (IBM, March
2001). Some browsers do not support all HTML tags. Scripting languages
can behave differently on different browsers and on different versions (IBM,
March 2001). Older browsers cannot read scripting therefore it should

always be optional and used with care.

46.2 Frames

Frames can cause problems for users and are considered a bad design feature (IBM,

March 2001). Frames can confuse the users. They make printing extremely difficult,

as many browsers cannot print framed pages appropriately. With frames itis

common to have the Print command result in the printing of a single frame (Nielsen,

2000). Frames also make it impossible to bookmark the current page and return to it
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later, as the bookmark will point to another version of the frameset (Nielsen, 1996).
Frames are not supported by older browsers and some search engines. They also
prevent users from e-mailing a recommended URL to other users. The addressing
information shown at the top of the browser no longer constitutes a complete

specification of the information shown in the window (Nielsen, 2000).

4.6.3 Overloading of Functions

Websites/applications are featuring more and more functions. Many web developers
are falling into the trap of overloading the toolbar with buttons that are seldom used
or trying to put everything on the first screen. Only features that will be used
frequently should be readily available (Nielsen, 2000). All other features should be
hidden behind drop down menus etc. They should be accessible only when needed
and not cluttering up the screen. Applications should be customisable so that users

who use a particular function often can add it to the main toolbar.

46.4 Text

Websites/applications often contain very small text or the text is displayed in a hard
to read font. This makes the information hard to read and causes a strain on the
users. Font colours used with a similar coloured background can also make text

difficult to read.
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4.6.5 Bleeding Edge Technologies

Some designers get carried away with new technologies and features. Often they just
leave the user frustrated, such as windows that automatically pop up when you load a
page (Sullivan, 1997 a). This can be interesting the first time a user enters or uses a
site but soon gets tiresome and slows and frustrates the user. After the user has seen
new technology hundreds oftimes it can become tiresome and no longer impressive.
Most users care more about how useful the content is. Scrolling text, marquees and
constantly running animation will attract the user’s eyes and take away from the
page’s readability (Nielsen, 1999c). As their use has increased, users have started
associating them with pure advertising and tend to ignore them. Important content
should not be highlighted using these technologies, as users will immediately think
that it is not relevant to their task without properly reviewing the information. As the
web develops, users have less patience for new technology. Always use new

technologies and features sparingly.

4.6.6 Plug-ins

Designers should always try and avoid plug-ins. It is impossible to tell whether the
intended audience will have the required plug-in. If the user does not have the
required plug-in they will be directed to the download page. This can usually be up
to seven steps long and will often require the user to reboot the machine (Helinski,
1997). Most users will have left the site before this. Plug-in files, if used, should be
optional and the size of the file should always be given. Java, JavaScript and

VBScript should be treated in the same way as plug-ins (Helinski 1997).
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4.6.7 Long Scrolling Pages

Pages are often overloaded with text and graphics. This slows down the download
time of the page and turn off users (Nielsen, 1997a). Studies carried out by Nielsen
showed that only around 10% of users scroll beyond the information that was visible
in the window when the page was displayed. This number has risen in more recent
times but users still do not enjoy scrolling (Nielsen, 2000). Pages should be designed
to download fast. Limiting the number and size of graphics and also the amount of
text can help this. Hyperlinks to more information is much better than throwing all
the information on the first page (Helinski, 1997). Scrolling should be avoided if
possible. Most users never scroll down a page, therefore, the most interesting and
important information should be kept to the top 640 x 480 pixels of the page

(Helinski, 1997). This will allow it to be seen on most monitors.

4.6.8 Complex URL’s

Usability studies carried out by Nielsen show that users rely on reading URL’s when
they try to decipher the structure of a site (Nielsen, 2000). Website URL’s should be
simple, short and easy to remember. Machine level addressing should never be used.
(Nielsen, 1999c). Nielsen lists the following rules for URLs: Nielsen (2000)
> Make the URL as short as possible as long URL increases the possibility of
making mistakes.
> Use common natural language words and make sure that they are easy to
spell.
> Always use lower case characters. If mixed case is used, users are likely to

get confused and forget which parts are in uppercase, leading to errors.
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> Avoid using special characters as much as possible as many people will be

unable to type them.

Users will find it easier to locate particular sites and product information if the
product information is placed within your company domain, e.g.
www.companyname.com/product. Studies carried out by IBM on 69 web users
revealed that when asked what URL they would expect to use to find information
about the Acme Widget the following results were found: (IBM, March 2001)

> 38 participants listed the URL of the company home page,

> 21 participants listed a product page URL with the company name

appearing before the product name
> Only one participant listed a product page URL that excluded the

company name.

When these respondents were asked to create a preferred URL for the Acme Widget,
54 out of 69 participants placed the company name before the product name e.g.

www.acme.com/widget.

4.6.9 Orphan Pages

Pages should always have a clear indication of what website they belong to. Pages
can be accessed directly and if not properly named the user will have no idea what

site they are actually on. Every page should contain a link to the main page.
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46.10 Slow Download Times

Some websites take too long to download. Often users do not wait to see the site.
They quickly move onto another site. Itis important that pages be designed so that
they download in about 10 seconds to hold users interest. The maximum time a page

should take to download is 15 seconds (Nielsen, 1999c).

4.6.11 Difficulty Finding Information

Often users have difficulty finding information on sites. Websites and applications
should be designed so that the user knows where they are at all times and where they
can go. In Web Usability studies, users were able to find the correct answers to test
questions only 42% of the time (Spool, 1997). Large and complex sites should
include a search feature (User Interface Engineering, April 2001). According to Jeff
Walsh “web browsers are sometimes credited with simplifying computers with their
easy intuitive interfaces, but without additional navigation and help they are merely

gateways into complex, unstructured worlds” (Walsh, 1997).

46.12 Non-standard Link Colours

Designers sometimes change the colour of links to better suit the colour scheme of
their pages. The colour for standard links is blue and when they have been viewed is
purple or red. When this is changed it can confuse users and they will not know
where they have visited (Nielsen, 2000). Designers should have consistency in
colours throughout the site. As the frequency of non-standard link colours increases,

users are getting confused and associate any underlining of words with links.
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4.6.13 Integration Problems

Often there are problems integrating the Internet with legacy and backend systems.

This can be a difficult and slow process even for experienced programmers (Dreyfus,

1998a).

4.6.14 Animated Images

Animations destroy a pages’ readability and are distracting to the user (Sullivan,
1998). Itis impossible to know how fast they will run as it will depend on the

configuration ofthe system they are running on.

4.6.15Dead/Broken Links

Users have come to expect that a few dead links are inevitable but if a site has a large
amount of broken links, this shows it is not being maintained and the user will leave

and not return (Sullivan, 1997a).

Studies carried out by Nielsen shows that slow download times are the greatest

design mistake being made. He surveyed twenty prominent sites to see what design

mistakes they violated and came up with the following results.
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Table 4-5 Design Mistakes Most Commonly Being Made.
Design Mistake Violation Score
Slow download times 84%
Non-standard link colours 17%
Long scrolling navigation pages 15%
Scrolling text or looping animation 12%
Frames 11%
Orphan pages 10%
Bleeding-edge technology 7%
Complex URL’s 6%
Lack of navigation support 4%
Outdated information 1%
Average 16%

Source: Who Commits The “Top Ten Mistakes” of Web Design?, Jakob Nielsen (1999b)

The GVU’s 10thWWW User Survey (October 1998) also found that speed was the
greatest problem that users had. This was followed by broken links and finding new

information. The full results are as follows:
Figure 4.5 Problems Users Encounter When Using the Internet

Source: GVU's 10th WWW User Survey (October 1998)
Copyright 1998 GTRC

Problems Using the Web
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4.7 Future of the Interface

There are many advances and ongoing research being earned out to solve the
problems mentioned previously. Shneiderman (1998) states, “the ultimate goal is to
produce a design that is comprehensible, predictable, and controllable”. These areas
include natural language processing, intelligent agents, 3D real things interface and
gaze tracking. PC World (April 2001) predicts, “With high-speed access, new
services, and graphics-rich interfaces coming soon, the Net will truly be a part of
everything you do". They also predict that in the future the Web will no longer exist

as a separate medium but instead will become part of everything we do.

4.7.1 Natural Language Processing and Speech Recognition

The following sections draws heavily from Ed Bierman (1998). The idea and use of
speech and natural language as a means of communicating with computers is not a
new concept, but is still an area of much research. The main goal of Natural
Language Processing is to make using computers as simple and efficient as possible.
This would in turn minimise the amount of training that users would require. Using
natural language as a method of information retrieval has advanced slowly over the
years. These advances include automatic truncation. Some applications can
recognise phrases, word variations etc. They can then look for similar words or
phrases that are similar. This concept is often used in search engine software.
Whether or not the use of Natural Language in user interface design actually benefits

and increases the performance ofthe user is still to be proved.
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So far computers can be programmed to recognise speech or text that adheres to a
particular pattern. Up to now the development of speech recognition systems has
met only limited success. Voice recognition software can interpret and carry out
some well-defined tasks such as opening or closing documents. One ofthe main
problems with speech recognition is the complexity of languages. Other problems
include background noises, variations between different users, accents, etc. Speech
recognitions can greatly benefit people with visual or physical disabilities. Most
systems can be tuned to understand a single user. Problems start to arise when new

users have different inflections, causing the system to perform poorly.

4.7.2 Intelligent Agents

Intelligent Agents are computers that are able to carry out user-defined tasks
independent of the users (Bierman, 1998). The user specifies how the task is
performed, then schedules the task. Usually intelligent agents have some decision-
making capabilities. They would have the ability to make deductions from a given
situation and then pick the best strategy for carrying out the scheduled tasks.

Intelligent Agent systems are becoming more and more advanced.

4.7.3 Real Things Interfaces

The following section draws heavily from the IBM Website (March 2001).
Traditional graphical human-computer interfaces use a combination of windows,
icons, menus, and mouse pointers. These elements were a major leap in the
simplifying of computer programs compared to the text-oriented interfaces of old.

However, today’s 2D interfaces still display restrictions. As computer interfaces
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move forward, 3D displays are being experimented with and are being combined
with the increasing use of multimedia. 3D dimensions could make it much easier for
users to understand complex information structures. In studies undertaken it was
found that true 3D viewing can increase the size of a graph that can be understood by

a factor of three (Ware, Franck, 1994).

Real Things is a design approach being developed by IBM (IBM, Sept 2001) that
uses computer graphics in combination with elements that resemble familiar, real-
world devices. This design approach would replace today’s computer based user
interface mechanisms with a more natural and intuitive interface. The Real Things
approach is based on the idea that people enjoy and feel comfortable relating with on-
screen objects that resemble real-life objects in a literal way (IBM, Sept 2001). The
aim is to simplify the user interaction. The techniques of 3D interfaces have already
been widely used in games, modelling, simulations, and data visualisations. I1BM
hopes that these techniques can be transferred to use in a 3D-user environment that

will support enterprise business applications.

The approach using simulation of real-world interaction mechanisms will be
particularly useful for new and novice computer users as well as the more advanced
users. An example of this technique is a 3D image of a phone. Clicking the handset
will cause it to come offthe hook and this will enable answering or making a call.
Users will intuitively be able to understand the functions ofthe phone without
needing any instructions or labels. Another example is if abook is brought ‘dragged’
to a shelf it would be captured by the shelf and placed in an appropriate position.

Visual cues and effects must be provided to let the user be clear as to what has
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happened. As processor speed increases it will be possible to render 3D objects in

real time thus allowing alternate viewing points.

It is vital that real things be immediately recognisable by the user and also be
accompanied by sound. Also animation should be used to convey relationships
between components. Care should be taken not to over use animations or use it for
longer than needed as it will become an annoyance. Design should not be
constrained by including only those functions available in the real world. The
computer’s capabilities should also be incorporated. The 3D object does not need to
be fully visible at all times, different levels based on functionality can be used e.g. a
low level minimal view that provides only the very basic functions but can be
expanded into a full function view that shows all features including functions not
frequently used. Shortcuts should be provided for tasks that users do frequently.

Real thing interfaces should coexist with other applications where it benefits the user.

4.7.4 3D Visual Displays with Video Trackers

Future interfaces may well be non-conventional and far away from the command
based direct-manipulation interfaces we have seen up to now. Research is being
carried out into interfaces that have intelligent interface agents and sensors so they
can constantly observe the user. The interface agent will interpret the user’s
intentions and carry out commands. This would relieve the user of routine actions.
This type of interface is based on the concepts of both object-oriented programming
and visual programming. The system uses 3D visualisation techniques and together

with an interactive HCI (Pastoor, Nov 2001). The computer will be able to interpret
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the user’s intentions and anticipate their wishes immediately, without waiting for a

direct command from a keyboard or mouse pointer.

The Heinrich-Hertz Institute in Berlin has developed this prototype system (Pastoor,
Nov 2001). Its key elements are an autostereoscopic 3D display, a visual 3D
operating system and a camera to sense the heads position and motion, and a system
to record the direction of the user’s gaze. A simple movement ofthe user’s head is
sufficient to open a document. Looking at documents in the background can bring
them to the foreground. The motion camera tracks each head movement and enable
the computer to control the orientation and position of the display. Looking at a
hypertext item on a web page for a certain amount of time automatically downloads
the hyperlinked document. The document that was previously being viewed will
move backwards, thus indicating the search path to the current document. Ifyou
wish to return to the previous document then looking at it in the background will
bring it closer. Simply moving the head can change the viewing position, and this
will unblock any obstructed documents. This type of display is regarded as a key to

next-generation human-computer interfaces.

Figure 4.6 Implementation of a Web browser

Source: 3D Visual Os (VOS), Heinrich-Hertz-Institute, (Nov 2001b)
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4.8 Summary and Conclusion

Designing good GUIs is a critical skill for application developers regardless of the
GUI platform for which they are designing. To develop a good GUI developers must
know the basic design principles and be able to apply them. A good designer or
developer needs not only good technical skills but they must also have good
communication skills. They must also be able to communicate with users and obtain
feedback from them. No matter how good the design is it will not succeed unless the

users are happy with it.

Next to the development of the GUI, the development of the World Wide Web has
left a tremendous mark already on user access to information (Bierman, 1998).
Poorly designed websites are hard to navigate and understand and often hide
important functions. The user does not know why the system responds in the way it
does. The interfaces are frequently inconsistent. This leaves the user frustrated and
confused. Users will also be frustrated by systems that offer little or no feedback.
The current Web just scratches the surface relative to what’s possible (Nielsen,
2000). According to Nielsen the current web browsers are an “abomination and have
not improved significantly since 1993”. He predicts that the future of the Web will

be very different from our current reality (Nielsen, 2000).

It is impossible to design a perfect user interface. The best interfaces are the ones
that are as flexible as possible and that can be adjusted to the needs of the user.

Shneiderman (1997a) says that the best systems “will continue to be comprehensible,
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predictable, and controllable while understanding that the ultimate goal is to meet the

need of providing information to the user”.

The Internet of the future will have to overcome many obstacles if it is to be truly
successful. Ifthe web is to be a major information resource for the future, the
effectiveness of its use must be improved. Access will be one ofthe major problems
standing in its way. Improvements that need to be made include better mechanisms
for managing bookmarks, improvements in the indexing structures of the major Web
search engines and a method for viewing the site structure through multiple viewing
windows. Advances in the areas of natural language processing, intelligent agents,
real things interfaces and 3D visual displays will improve the users experience of

using the Web.

148



Chapter 5
The Research Question and Design Methodology

5.1 Introduction

Chapter two, three and four have placed this study on the critical issues of human
computer interface design in its historical and associative perspective. The critical
issues of traditional interface design have been highlighted along with the growing
issues of interface design as focus is shifting from stand-alone applications towards
web-based applications. The research is designed to test the prevailing perceptions
among lIrish software developers regarding human computer interface design and to

determine the usage and commitment to involving users in the design phase.

5.2 The Survey - Population

The survey target consists of software developers who design stand-alone
applications, web-based applications, websites or a mixture of all three. A random
sample of software development houses was obtained from the National Software
Directory. In deciding on the sample size it is assumed that each population is
generally homogeneous, very little variability exists in the product or in techniques
that are applied in producing those products. The survey required a statistically
significant sample from the population. In light of time and financial constraints it
was decided to aim for a sample of 60 valid responses. This is a statistically valid
sample, which would allow extrapolation of results to the target population and allow

comparison of sub groups where appropriate
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5.3 Research Objective

The research is designed to survey the critical issues of human computer interface
design from an Irish perspective. The research objectives are discerned as a primary
objective, which answers the research question, and secondary objectives, which

quality the answer.

5.3.1 The Primary Objectives

The primary objective of this research is to identify:
The critical issues o fhuman computer interface design, and their
application in an Irish context, asfocus is shiftingfrom stand-alone alone

applications towards web-based applications.

It is planned to achieve this objective by qualifying and quantifying the critical issues
of human computer interface design and examining how these have been affected or
changed with the introduction of the Internet and the move towards web-based

applications.

5.3.2 The Secondary Objectives

The secondary research objectives are presented in similar sequence to their related
questions in the questionnaires. These are as follows:

> To outline the evolution ofhuman computer interface design

> To outline the evolution o fthe internet

> To identify and qualify the expanding set o fhuman computer interface

design issues as web-based applications grow in prominence
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These objectives will be achieved through a literature review focusing on books,
articles, scientific papers and the Internet.
> To describe the current usage ofhypermedia and multimedia in
human computer interface design
> To prescribefor the expedient use o fhypermedia and multimedia in
human computer interface design
> To determine the direction o fhuman computer interface design in the
future
> To identify areasforfurther research
These objectives will be achieved through the analysis ofthe responses received

from the questionnaire sent to respondents.

5.4 The Research Method

Having determined the overall goals of the study, the need to identify a research
method was apparent. While considerable debate surrounds the choice ofparadigms
that might provide the best guidance for conducting research, two paradigms in
particular have earned widespread use, the Positivist (Quantitative) and

Phenomenology (Qualitative) approach.

Hoepfl (1997) describes qualitative methods as follows:
‘Phenomenological inquiry, or qualitative research, uses a naturalistic

approach that seeks to understand phenomena in context-specific settings

Qualitative research relies on transforming information from observations, reports

and recordings into data in the form of written words. Techniques used by researches
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using a qualitative approach include, Case Studies, In-depth interviewing, Participant

observation and Diary Methods.

Hoepfl (1997) describes quantitative methods as follows:
“Logicalpositivism, or quantitative research, uses experimental methods and

quantitative measures to test hypothetical generalizations

Quantitative research aims to measure phenomena so that they can be transformed
into numbers. The main method used to collect quantitative data include, Interviews,

Tests/Measures, Observation and Questionnaires.

The quantitative-qualitative classification is dependent on three criteria: (Kumar,
1996)

1. the purpose ofthe study

2. how the variables are measured

3. how the information is analysed
The purpose of qualitative research is to describe a situation or event. The
information is gathered through the use of variables measured on nominal or ordinal
scales. Analysis is not compulsory but if carried out examines the variation in a
situation without quantifying it. An example would be the description ofthe living
conditions of a community. If the information that is gathered is analysed and the
magnitude of the variation is examined the study is said to be quantitative in nature.
An example of this type ofresearch would be - how many people have a particular

problem. Both qualitative and quantitative approaches have advantages and
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disadvantages. According to Ackroyd and Hughes (1992) “Neither one is markedly

superior to the other in all respects”.

When selecting a method of data collection it is important to know as much about the
characteristics of the study population as possible (Kumar, 1996). Some populations
will respond better to one particular method of data collection. The three main ways
of collecting data are observation, interviews and questionnaires. When choosing a
method of data collection the administrative or resource factors, questionnaire issues
and data-quality issues must be considered (Czaja et al., 1996). It is important to
consider how much time there is to do the research and how much money is
available. The kinds of questions that need to be asked must be looked at. It is
important to consider whether respondents will cooperate with one method rather

than another.

The respondents for this study are software designers. It was decided that
observation as a method of data collection was unsuitable for this study. The benefits
of interviews and questionnaires were examined. According to Kumar (1996) the
selection between an interview and a questionnaire should be based upon the
following criteria: the nature ofthe investigation, the geographical distribution of the
study population and the type of study population. Due to the large geographical
distribution of the population and to limited resources it was felt that a questionnaire
would be the most practical option. Also after examining the population it was felt
that due to the time demands on software designers that they would be more likely to

respond to a questionnaire rather than to agree to an interview.
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The next step was to examine the different ways of administering the questionnaire.
The merits and disadvantages ofboth e-mail and mail surveys was considered.
According to studies carried out by Mehta and Sivadas (1995) there is a major time
advantage for e-mail over postal methods. They received half of their e-mail
guestionnaires returned within three days compared with three weeks to receive a
comparable proportion of postal questionnaires. Their study also found evidence of
higher quality ofresponses and also pointed out the significant cost savings of the
method. A study carried out by Esomar (1996) found that significantly higher levels
ofresponse completeness were obtained from e-mail surveys as opposed to postal
surveys. Another advantage ofusing e-mail is that all responders can be identified
and non-responders can be followed up. Another benefit of e-mail surveys is the
ease with which it can be quickly modified (Watt, 1997). Early returns may suggest
additional questions that should be asked. It was also felt that as the population to be
tested were all computer users, they would be more likely to respond to an e-mailed

guestionnaire than a postal questionnaire.

It was decided to use an e-mail questionnaire to elicit the required information from
the target populations. This approach is considered as the most feasible because of
the large number of responses sought, and the detail ofthe information required. For
the purpose of the survey it was decided to dispatch 500 questionnaires to a random
sample of software development houses registered with the National Software
Directory. Each developer was assigned a number and then a random generator was
used to generate five hundred non-repeating numbers between one and number of

entries in the directorate, which was slightly in excess of 1,300.
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5.5 The Research Instrument

The questionnaire was designed in consideration, and in strict line with the research

objectives. Each question was designed in light of the relevant literature, so that

respondents were offered a choice from a near optimal subset of alternatives.

Because it was felt that project managers normally operate under substantial time

pressures, the following three design criteria were decided upon. Firstly, to offer

‘tick the appropriate box’ type questions whenever possible. Secondly, that the

technical content should be presented in such a way as to draw the respondents from

simple to more complex concepts, and thirdly to leave textual replies to the latter end

of the questionnaire when the respondent had visible indications that the

questionnaire was almost complete.

5.5.1 The Questionnaire Content

The questionnaire content is summarised in table 5-1:

Table 5-1 Summary of Questionnaire Content
Question Purpose

To develop an organisational profile.

To characterise the average type of information system developed by
the organisation i.e. nature and complexity

To determine the % effort applied to the different functional areas of
HCI

To determine the usage and the importance of user interface
prototyping

To rate the importance of the critical design principles of HCI
To determine the importance of Multimedia and Hypermedia
To determine the usage and type of methodologies

To determine the use of user interface elements

To determine the use and approach to usability and evaluation
To identify any standards and guidelines that are followed
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To determine the compatibility of the average system across different 24 10 26
platforms.

To qualify the use and perceived effectiveness of usability testing and 27to 31
usability criteria

To determine the use and effectiveness of User Centred Design 3210 36
To rate and determine the frequency of problems users have with 3710 38
different system types

To qualify the use of new technologies and any alternatives offered 39-44
To determine the importance of HCI as part of the overall 45

development process

The questionnaire is presented in Appendix B.

5.5.2 Pretesting the Questionnaire

The questionnaire was pretested by three project managers. They were asked to offer
an evaluation of the questionnaire with particular emphasis on the following;
> The scope and content of the questionnaire, i.e. are any important issues
or factors neglected.
> The relevance of the questions, are they meaningful to practitioners
> The relevance of the survey

> The length of the questions.

Comments from the evaluators have resulted in only minor changes to the
questionnaire content. All ofthe evaluators felt that the questionnaire was long and
predicted a low response rate. This was taken into consideration in determining the

administration strategy.
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5.5.3 Questionnaire Administration

The questionnaires were e-mailed, along with two covering letters (See Appendix A)
to 500 software development houses. The first covering letter was from the research
supervisor and certified the research. The second was from the researcher and
introduced the research and the questionnaire. The potential respondents were
assured of the importance of the research and the value of their support. Assurances
were given that all information would be treated in the strictest of confidence and
that the thesis would report its findings in aggregate form only. All respondents were

offered a summary of the findings.

Thirty replies were received within the first three weeks. Ten ofthese stated that the
information requested was too confidential in nature to give out. Three stated that
they did not develop their own software. Thirty e-mails never reached their target
and were returned by the mail server as undeliverable. These companies were
contacted to see ifthey had changed their e-mail address. Five of these companies
had and the other 25 no longer existed. A random selection of 25 more companies
were chosen from the National Software Directory to replace these companies. It
was decided to solicit responses by phone until a quota of 60 completed
questionnaires was secured. As aresult 87 calls were made to slow or non-
respondents resulting in the receipt of 38 more questionnaires. Finally, 60 completed
and valid questionnaires were received. The overall response rate was 12%, 4.5%

directly and 7.5% after follow up.
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5.6 Strategy for Research Bias

Research bias was minimised as follows. Firstly, each population was randomly
sampled. Secondly, responses were elicited from a number of randomly chosen and
what would almost certainly have been ‘non-responders’. After ‘persuasive follow
up’ 12% were received. These tactics ensured that results could be generalised with
a reasonable level of confidence to the larger populations. Concern for non-response
bias was alleviated by the inclusion of ‘would be non-responders’. This ensured that
any statistical significance difference occurring between these and ‘responders’ is
captured and reflected the research results. (This strategy for reducing non-response

bias is strongly recommended in the literature (Cochran, 1977))

5.7 Limitations of the Research Design

This research is subject to the limitations imposed by sole use of an e-mail
questionnaire, and in particular, respondents lack of understanding of the questions.
The usefulness of the research is very dependent on the target population’s
understanding of the term “Human Computer interface Design”. Most of the
questions were straightforward and involved the categorisation of organisational
attributes or the identification of methodologies, techniques and tools, the
respondents understanding of the questions is not perceived as a serious limitation.
Respondents were asked to rate the effectiveness of alternative development
techniques, however, subjective ratings were expected. The results are not interpreted
in a definitive manner. They are used to qualify the subjects pre-disposition towards

the various techniques. This is not a serious limitation as the research is inquiring
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into the prevailing perceptions of the critical issues of HCI, rather than objectively

judging its effectiveness.

Limitations were imposed by the need to classify data. This reduces the richness of

the resultant data by assuming homogeneity between similar organisations.

However, this is a platform study providing a panoramic view and suggesting areas

where more focused research is warranted.

5.8 The Contribution of the Research

The contribution of this survey is envisaged as follow:

>

A first time evaluation of the use of Human Computer Interface design
techniques for stand-alone systems, web-based systems and websites
developed in Ireland.

An evaluation of the different HCI principles applied by Irish Software
developers.

A comparative evaluation between the tools and techniques used by
developers of stand-alone systems, web-based systems and websites.
An evaluation on the use of User Centred Design techniques by Irish
software developers

The identification and ranking of the main problems users have as
perceived by Irish software developers

A platform for future research in this area.
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The Research Findings

6.1 Introduction

The research findings based on the analysis of the questionnaires are presented in this
chapter. A profile of Irish software development houses is followed by a discussion on
the qualifying characteristics (such as cost and complexity) of typical information
systems developed by them. The primary research question is addressed in terms of
the perception of developers of the important issues of Human Computer Interface
Design, and the involvement of users in the design process. Finally, the research is

concluded as several areas for further research are suggested.

The questionnaire was generally divided into three sections as follows:
Section one, two and three were designed to elicit information from developers of
stand-alone systems, web-based applications and static websites respectively. A

definition of these system types is presented in Appendix A.

6.2 The Target Population - A Preliminary Description

6.2.1 Commencement of Trading

All respondent organisations responded to the  Figure 6.1 Commencement of Trading
guestion on primary function. As Figure 6.1 Commencement of Trading
indicates 25% of respondents commenced

trading previous to 1990, 27% between 1990

and 1994, 37% between 1995 and 1999 and

11% started trading later than 1999.
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6.2.2 Number of Employees
All companies responded to the question relating to the number of employees working

Figure 6.2 Number of Employees in their organisation. The sample

mean is 14 and the sample standard
NumberofEigdoyees

0% deviation is 20. As figure 6.2
m <50
m51-100 indicates, the majority of organisations
0 101-500
0 >500 (78%) employ less than 50 people.

Twenty two percent of employers
employed between 51 and 100 people. No respondents employed more than 100

employees.

6.2.3 Development Effort

All respondents responded to question four. This relates to the development effort

applied in each functional area; Table 6-1 Responsibility of Development Staff
project planning and management, Functional Area Average
Project Planning and Mgmt 2
. . Systems Analysi 2
systems analysis, systems design and ~ >YS oM ANAVSE _
Systems Design and Coding 4
. . . Testing and Debugging 2
coding, testing and debugging and Modifying or enhancing ”
. . Other 2
modifying or enhancing systems Total 14

previously developed. Table 6-1 reports the average number of employees working
within each of these functional areas; respondents have the highest concentration of
staffin the area of system design and coding. This reduces through system analysis,
and marginally through testing and debugging and project planning and management.

The lowest concentration of staff is in the area of modifying or enhancing systems.
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Figure 6.3 depicts the percentage effort applied across the specified functional areas.

All respondents answered the relevant question.

Figure 6.3 Percentage of Development Effort in Functional Areas

Respondents expend 37%

YoHTort in Fudtia = Arees )
oftheir development effort
0 m Project Planning and Mgmt i
u% 17% on systems design and
10% m Systems Analysis

O Systems Design and Coding coding, 19% on testing and

16% O Testing and Debugging

debugging, 17% on project

37% m Modifying or enhancing

planning and management,

16% on systems analysis and 11% on modifying or enhancing.

When the percentage effort within each functional area is examined, based on the

Table 6-2 Comparison between the actual percentage number of employees working
effort applied and the perceived percentage effort applied

there, and the perceived

Functional Area Actual Effort Perceived Effort

Project Planning and Mgmt 18% 17%

Systems Analysis 19% 16% percentage effort is compared
Systems Design and Coding 31% 37%

Testing and Debugging 18% 19% the following results can be
Modify or Enhancing 15% 11%

seen (see table 6-2). The results
suggest that developers expend less effort in the functional area of systems design and
coding then they perceive to be spending. In contrast to this, more effort is being spent
in the area of modifying or enhancing and into the analysis stages than is generally

realised.

Designers have a strong perception of the importance ofthe design and coding phases

but do not seem to realise the full importance and time required to complete the
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analysis stages. Developers also tend to under estimate the time requirements for

modifications and enhancements after the system has been designed.

6.3 Systems Developed - The Nature, Cost and Complexity

This section reports the findings with respect to the following aspects of systems
developed by respondent organisations:

1) The nature of systems developed.

2) The average cost or value of systems developed over the past five years.

3) The rated complexity of systems with respect to required functionality, data

structure and user interface.

6.3.1 The Nature of Systems Developed
Systems developers was asked to specify the percentage of systems developed by

them, which were predominantly Figure 6.4 Predominant Nature of Systems Developed

stand-alone systems, web-based Predominant System Types
systems or static websites. As 46%
32% m Stand Alone
depicted in figure 6.4, stand-alone = Web-based
O Websites

systems are the main type of
22%
system developed, accounting for
an average of 46% of system development. Static websites account for an average of

32% of systems and web-based systems account for an average of22% of systems

developed.
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Figure 6.5 Number of Respondents who Many ofthe respondents develop
develop one or more system type

more than one type of system. As

No. of Systems ) )

Figure 6.5 depicts, 51 percent of

" 8“? System respondents develop all three system
nly
m Two System

Types types and 73 percent of
0O Three System

Types . .
organisations develop more than one

type. Figure 6.6 depicts the

breakdown ofthe types of systems developed.

Figure 6.6 Types of System Developed

No respondents develop web-based applications only. Ofthose who develop web-
based applications, 12% also develop static websites, and 10% develop stand-alone
applications also. Seventeen percent ofrespondents develop stand-alone applications
only. The majority (61%) ofrespondents who develop stand-alone systems also
develop other system types. This identifies a migration toward web requirements. Ten
percent of respondents develop websites only. No respondents develop a combination

of stand-alone applications and websites exclusively.
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Data from respondents indicate an increasing demand for web-based systems. As
depicted in table 6-3, 54% ofrespondents noted that web-based systems were
increasing as part ofthe overall proportion of systems developed by them. Forty two
percent felt that they had remained the same. In contrast only 22% ofrespondents felt

that stand-alone systems were increasing with 46% stating that there was little or no

change

Table 6-3 Organisations Noting Changing Proportions of System Types.
Stand-Alone Web-based Websites

Decreasing Proportion 32% 4% 4%

Unchanging Proportion 46% 42% 58%

Increasing Proportion 22% 54% 38%

The majority of developers (58%) feel that static websites are unchanging as the
proportion of systems developed. Thirty eight percent feel they are increasing. These

results clearly identify an increased demand for web-based systems.

6.3.2 The Value of Systems Developed

Figure 6.7 depicts the value brackets into which respondents placed the average system
developed by them over the past five years. Thirty three percent of organisations
developing stand-alone systems place the value of their systems at less than €5,000.
Twenty seven percent are placed in the €50,000 - €99,999 bracket, 24% in the €20,000

-€49,999, 12% in the €5,000 - €19,999 bracket and only 4% in the €100,000 -
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€500,000 bracket. No respondents develop systems in the higher bracket of over

€500,000.

Figure 6.7 The Average Value Bracket of Systems Developed by Respondent Organisations.

The Value Bracket ofInformation Systems

Lessthan €5,000- 620,000- €50,000- €100,000- Greaterthan
€5,000 €19,999 €49,999 €99.999 €500,000 €500,000

Forty two percent of organisations developing web-based systems place the value of
their systems in the €20,000 - €49-000 bracket. This is followed by 18% in the less
than €5,000 bracket, 16% in the €50,000 - €99,999,12% in the €5,000 - €19,999 and
8% in the €100,000 - €500,000 bracket. Respondents who develop Web-based
systems are the only respondents who develop systems that are valued at greater than

€500,000.

Forty five percent of organisations developing static websites place their systems in the
€5,000 - €19,000 bracket. Twenty seven percent are inthe €20,0000 - €49,999
bracket, and 14% in the €100,000 - €500,000 and less than €5,000 brackets

respectively.
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6.3.3 The Complexity of Systems Developed

Respondents were asked to rate the following on a scale of one to five with one

presenting ‘not complex” and five representing ‘extremely complex’;

> Thefunctional complexity ofthe average information system developed
by them.

> The data structure complexity of the average information system
developed by them.

> The user interface complexity of the average information system

developed by them.

All respondents answered this question. The results are presented in figure 6.8.
Respondents rate ‘required functionality” as very complex (4.3) for stand-alone
applications with web-based applications rated at four. ‘Required functionality’ is

considered to be of medium importance for websites.

Figure 6.8 The Average Complexity Rating for Information Systems

Complexity of Systems

m Required functionality
m Data Structures

0O User Interface

Stand Alone Web-based Websites
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‘Data structures’ is considered to be the most complex for stand-alone applications
with a rating of4.1. This was again followed by web-based applications with a rating

of 3.7. ‘Data structures’ is considered the least important for websites (2.7).

The ‘user interface’ is considered to be the most complex for web-based applications
with a rating of4.1. This is followed by stand-alone applications (3.9). The ‘user
interface’ is considered to be of less complexity for websites than for the other system
types but it is considered to be more complex than ‘required functionality’ and ‘data

structures’ for websites.

6.4 The Approach to Human Computer Interface Design

The following section reports on the approach of system developers to Human
Computer Interface (HCI) Design. It examines the number of employees and the
percentage effort applied to different aspects of HCI design. It also explores the

training of employees in this area. All respondents answered the relevant questions.

6.4.1 Effort Applied to Different HCI Functional Areas
Respondents were asked to specify the number of employees with some responsibility

Figure 6.9  Average Number of Employees ~ Within the following HCI areas: HCI
Within Each Area of HCI

analysis, HCI design and HCI testing.
Average NumberofEmployees

Figure 6.9 depicts the percentage of

m HCl analysis  employees with some responsibility

Q HCI design

) within the different functional areas of
O HCI testing

4 HCI. Intotal there is an average of 10
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employees per organisation with some responsibility within the different HCI areas.
HCI design has an average of four employees per organisation, which is the highest,
and accounts for 40% of the overall employees within the area of HCI. HCI analysis
has an average of 3.3 employees per organisation or 33% overall, and testing has the
least number of employees with an average of 2.8, which was 28% of the total number

ofemployees in the area of HCI.

The total number within the area of HCI corresponds to a very high proportion (83%)
ofthe total number of employees working within the functional areas; project planning
and management, analysis design and coding, testing and debugging and modifying or
enhancing systems previously developed. The number of employees within the HCI
area also corresponds to 71% ofthe average number of employees with the

organisations.

Respondents were asked to estimate the percentage of their overall software

Figure 6.10 Estimated Percentage Overall Software
development effort expended Development Effort Expended Within each

HCI Functional Area
within each ofthe areas; HCI
Average % Effort

analysis, HCI design and HCI 50% t 44%
0,
testing. Forty four percent of overall 40%
30% H i 24%
development effort is expended in 20%
system design. This is high 10% I
considering that the complexity of HCl analysis ~ HCI design  HCI testing

data structures and functionality is considered higher than the complexity ofthe user

interfaces for all system types developed. Yet, 44% ofthe overall software
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development effort is expended on the design of user interfaces, 32% on HCI analysis

and 24% on HCI testing.

6.4.2 Professional HCI Designers

Companies were asked to specify the number ofemployees qualified as professional
HCI designers. The average number of employees, qualified as professional HCI
designers is four. The highest number of HCI professional designers within one
organisation is 15 with some companies employing no qualified professional HCI
designers. The most frequently occurring value or the mode is two. The summary

statistics are depicted in table 6-4

Table 6-4 Summary Statistics for Number of Employees Employed as Professional HCI

Designers.

Mean 4
Standard Error 1
Median 3
Mode 2
Standard Dsviation 4
Sample Variance 13
Kuitosis 1
Skewness 1
Range 15
Minimum 0
Maximum 15
Sum 202
Count 51

While the average number employed as qualified professional HCI designers is four,
10% of companies employ none. Figure 6.11 depicts the inconsistency between the
numbers of HCI designers employed in each company. There is no significant
correlation between the number of employees in each organisation and the number

employed as professional HCI designers.
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Figure 6.11 Number of Employees Employed as Professional HC| Designers
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6.4.3 Training of Employees in HCI Design

Respondents were asked to
Figure 6.12 Average Number of Staff Currently and

specify the number of Previously Trained in the Area of HCL

employees who had previously Training of Staff

undergone specific training in

H C I design and the number that O Previously trained
O Presently training

were presently undergoing

specific training in H C 1 design.

The average number of employees per company who have previously received training

is three. The average number ofemployees who are presently being trained in the area

is one.

The design ofinterfaces for stand-alone applications differs considerably to web-based
systems and static websites. Many ofthe older trained staffwould need retraining in

these areas yet, 14% o fcompanies have no employees who have previously been
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trained and 23% of companies have no employees presently in training. This indicates
that companies do not see the benefits that ensue from ongoing training in HCI design.
Eighteen (1999) states that more organisations appear to view IT training as a cost
rather than an investment.  Also, companies do not perceive the design of web-based
systems and static websites as different from the traditional user interfaces of stand-
alone systems. Another reason for the lack of formal training may be obtained from
research carried out by Taylor et al., (1999) which found that 95 percent of IT
practitioners felt that actual hands-on experience ofweb site development activities
was the more appropriate method for developing Website development skills and
knowledge. These finding are in line with research carried out by Russo and Graham
(1998) who noted that few website developers receive formal training in development

tools and languages.

6.5 User Interface Prototyping

6.5.1 Importance of User Interface Prototyping
Respondents were asked to rate the importance of user interface prototyping as part of
Figure 6.13 Importance of User Interface the design process for each system
Prototyping as Part of the Design
Process. type. The scale ranged from one to
five with one representing
‘unimportant’ and five representing
‘extremely important’. Figure 6.13
depicts the results. User Interface

prototyping is seen by all

respondents as an important part ofthe design process for all three types of systems.
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The average rating given for stand-alone applications is close to five with the average

for web-based applications and websites marginally less at 4.4 and 4.2 respectively.

6.5.2 Usage of User Interface Prototyping
Respondents were asked to specify whether or not they used user interface prototyping
as part of the design process. The results are depicted in figure 6.14. The majority

(71%) of respondents use user interface prototyping as part ofthe design process.

The proportion of respondents Figure 6.14 Usage of User Interface Prototyping

who do not employ user interface
User Interface Prototyping
prototyping at all is high

29%

. . . . IUse Prototypin
considering the high importance yping

IDo not use Prototyping

rated to it for all systems types in
71%
the previous question (see figure

6.13).

The training effort ofthose who do not utilise user interface prototyping was
examined. This segment has an average of one employee currently undergoing
training. Those respondents who do employ user interface prototyping have an
average of four employees per organisation who are presently being trained. The
number of employees previously trained is the same for both segments. The reason for
29% of respondents not utilising user interface prototyping may be due to the lack of

necessary skills.
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The respondents who use user interface prototyping as part of the design process were
asked to specify the stages of the development process for which they develop
prototypes. Respondents were required to respond separately for each system type.

The results are depicted in figure 6.15.

Figure 6.15 Percentage Usage of User Interface Prototypes for Each Stage of the
Development Process.

Use of Prototypes

50% 44%
a0 A
m Stand Alone

30% m Web-based
20% O Websites
10%

0%

Project planning Analysis and Desigp process

Design Preparation

User interface prototyping is used primarily during the design process, the analysis and
the design preparation and the project planning phase, in descending order of use, for
all system types. For the design process, there is only a marginal difference in use of
prototyping between the different types of systems. Prototyping is used equally (36%)
during the analysis and design stages for both web-based applications and static
websites. Prototype usage during the project stage, which has the lowest usage, is
highest for stand-alone applications at 26%, followed by web-based applications with

23% and static websites with 21%.
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6.6 Formal Methodologies

6.6.1 Use of Formal Methodologies

Respondents were asked to specify whether or not they use a formal methodology for

each system type they develop. The results are depicted in figure 6.16.

Figure 6.16 Use of Formal Methodologies for Each System Type
Methodologies
80%
70%
60%
50%
40%
30%
20%

10%

0%
Stand Alone Web-based W ebsites

Fifty two percent of companies use a formal methodology during the design process
for stand-alone applications and 44% for web-based applications. The proportion of
companies who use a formal methodology for static websites is very low at 23%.
Respondents were asked to identify the formal methodologies used by them during the
development process for each system type. Only 29 respondents answered the relevant
question for stand-alone applications, 23 for web-based applications and 16 for static

websites.
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6.6.1.1 Methodologies Usedfor Stand-alone Applications

The most common formal methodology used for stand-alone applications is
User Centred Design (UCD). This accounts for 33% of the overall
methodologies used. Evolutionary Prototyping is the least used methodology
with only five percent of respondents utilising it. The overall results are

presented in table 6-5.

Table 6-5 Types of Formal Methodologies Used For Stand-Alone Applications
Methodologies Percentage
ucb 33%
RAD 29%
FDD 19%
XP 19%
DSDM 14%
UML 10%
W aterfall Approach 10%
Evolutionary Prototyping 5%

6.6.1.2 Methodologies Usedfor Web-based applications
User Centred Design is the most commonly used methodology for the design of
web-based applications and accounts for 37% ofthe overall methodologies

used for web-based applications. The overall results are presented in table 6-6

Table 6-6 Types of Formal Methodologies Used For Web-based Applications
M ethodologies Percentage
Uucb 37%
RAD 21%
DSDM 16%
FDD 11%
UML 11%
W aterfall Approach 11%
XP 11%
Evolutionary Prototyping 5%
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6.6.1.3 Methodologies Usedfor Static Websites

As with stand-alone system and web-based systems, user centred design is the
most commonly used methodology for the development of static websites
accounting for 58% ofthe total methodologies used. The overall results are

presented in table 6-7.

Table 6-7 Types of Formal Methodologies Used For Websites
M ethodologies Percentage
ucD 58%
FDD 17%
UML 17%
Waterfall Approach 17%
XP 17%
RAD 8%
DSDM 0%
Evolutionary Prototyping 0%

6.7 Standards and Guidelines

There are a number of different organisations and institutes that provide standards and
guidelines that can be followed and adhered to during the design process. Such
standards are provided in an effortto improve interface design and to help
organisations avoid common pitfalls. A number of common guidelines are used.

Seventy three percent of companies responded to the relevant questions.

6.7.1 Standard and Guideline Usage

Respondents were asked to indicate which set of guidelines, if any, they prescribed to
when designing their information system. A list of common standards and guidelines
were listed with a section for respondents to add to the list. Figure 6.17 depicts the

result. Respondents selected a total ofthree ofthe six guidelines listed. The most
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common guideline used is W3C’s Web Content Accessibility Guidelines accounting
for 67% ofthe total. Web-Based Enterprise Management (WBEM) guidelines and

Common Information Model (CIM) standards account for 12% respectively.

Figure 6.17 Standard and Guidelines Prescribed To When Designing Systems.
Guidelines

m W3Cs Web Content
Accessibility Guidelines

m Web-Based Enterprise
Management (WBEM)

0 Common Information
Model (CIM) Standards

O Section 508

Section 508, which was not specified in the original list, is used by 9% of

organisations.

6.8 Multimedia and Hypermedia

The use of multimedia and hypermedia to enhance HCI effectiveness is rapidly
increasing. This increase in use is possibly explained by the reducing cost of the
equipment needed to run multimedia systems. Multimedia and Hypermedia are
increasingly used on the WWW. The following section deals with designer’s attitudes
to the importance ofsuch a growing area. All respondents answered the relevant

questions.
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6.8.1 Importance of Multimedia and Hypermedia.

Respondents were asked to rate the importance they placed on the use of multimedia
and hypermedia for all three application types. A scale of one to five was provided
with one indicating ‘not important’ and five indicating ‘extremely important’.

The results for each system type are presented graphically in figure 6.18.
Figure 6.18 Average Importance of Multimedia and Hypermedia for each system type

Multimedia and Hypermedia

Stand Alone  Web-based Websites

Companies rated the use of multimedia as being very important for static websites,
with an average rating of 4.2. The use of multimedia is rated at slightly above average
importance for web-based applications and stand-alone applications with a rating of
3.4 and 3 respectively. The use of multimedia is especially important when designing
for the web. Users expect to see a combination of graphics, text and even sound

otherwise they will leave a site and may not return.

The use of Hypermedia is rated high for static websites with an average rating of4.1.

This was followed by web-based applications at 3.2 and stand-alone applications at
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6.9 Design Principles

Design principles differ for different types of systems. Principles that are extremely
important for stand-alone applications may be less important for static websites. A
good understanding ofthe importance ofthe various design principles is vital for the
successful development of any type of system. The following section reviews the
perception of developers to different design principles with designers rating them in
order of importance for each system type. All respondents answered the relevant

guestions.

6.9.1 Importance of Design Principles

Respondents were asked to rate the importance of, and the effectiveness of applying
different design principles for each system type. A list ofdesign principles was
provided with the opportunity to add any additional design principles that respondents
felt were important. A scale of one to five was provided with one representing ‘little

importance’ and five representing ‘extreme importance’.
Figure 6.19 depicts the results for all three system types. The results suggest that there

is no significant difference between the perceived importance of the application of the

principles for each system type.
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Figure 6.19 Average Rating for Design Principles

Principles

-Stand Alone
-Web-based
Websites

6.9.1.1. Importance ofDesign Principlesfor Stand-alone Applications
Respondents feel that understanding the user needs is the most important
design principle for stand-alone systems with an extremely high ranking of 4.7.
This is in line with current literature, which states that to build a well designed
system the user must be involved (Murray and Constanzo, 1999). According to
Murray and Costanzo the most important factor in systems design is the user
and the key to building successful systems is to involve the user in the entire

development process from the beginning.

Efficiency ofthe design of system is also considered very important (4.6),
followed by speed and responsiveness, which was marginally lower with a
ranking of4.5. According to Nielsen (2001), the limit ofthe users ability to
keep their attention focused while waiting is ten seconds. Therefore, ifa
system is slow and doesn’t respond quickly enough the user will move to
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another site. Clarity and help and documentation are also perceived as very
important with rankings 0of4.5 and 4.3 respectively. The overall results are

presented in table 6-8.

Table 6-8 Average Ratings for Design Principles for Stand-Alone Applications
Principles Awrage
Understand users needs 4.7
Design for efficiency 4.6
Speed & responsiveness 45
Garity 45
Help and documentation 4.3
Security 4.2
Consistency 42
Offer informative feedback 4.0
Reduce short-term nemorv load 3.9
Permit easy reversal ofactions 3.8
Offer error detection and prevention 3.7
Maintenance 3.6
Enable frequent users to use shortcuts 3.6
Provide traceable paths 35
Portability across different platforms 3.0
6.9.1.2. Importance ofDesign Principlesfor Web-based Systems

Companies consider the clarity of a system as important for web-based
systems, giving it an average 0f4.3. The importance of understanding the
users needs is also considered high (4.3). The complete results are presented in

table 6-9.
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Table 6-9 Average Ratings for Design Principles for Web-based Applications
Principles Average
Clarity 43
Understand usere needs 43
Help and documentation 42
Speed & responsiveness 42
Consistency 42
Offer informative feedback 42
Security 4.0
Permit easy reversal ofactions 4.0
Design for efficiency 4.0
Offererrordetection and prevention 3.9
Provide traceable paths 3.8
Biable frequent users to use shortcuts 3.8
Maintenance 3.7
Reduce short-term memory load 3.7
Portability across different platforms 35
6.9.1.3. Importance ofDesign Principlesfor Static Websites

Respondents rate speed and responsiveness extremely high for static websites.
This is consistent with research carried out by Nielsen (1996) who found that
on the web, users have come to expect delays and slow downloads, and are
more tolerant of it. He suggests that response times for websites can be
increased from 10 to 15 seconds. Ifa system does not respond within this
timeframe, users will browse to another site and may not return. With so much
choice on the web, users have little loyalty, and will frequently browse from
site to site to find the information they require. Therefore, it is vital that

websites are fast and dynamic enough to hold the users attention.

As with web-based and stand-alone systems, understanding user needs is also
rated very high. The clarity ofa website is considered extremely important.

The ranked results and rankings are presented in table 6-10.
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Table 6-10 Average Ratings for Design Principles for Websites
Principles Average
Speed & responsiveness 4.8
Understand users needs 4.7
Clarity 45
Security 45
Offer informative feedback 4.3
Consistency 4.3
Provide traceable paths 4.2
Design forefficiency 41
Reduce shoit-tenrinKimty load 41
Offer error detection and prevention 4.0
Maintenance 4.0
Help and documentation 3.6
Portability across different platfomns 3.6
Peimit easy reversal o factions 3.4
Enable frequent users to use shortcuts 3.4

The principles - understanding users needs, speed and responsiveness and clarity are
ranked within the top four for all types of systems. Understanding users needs is
considered extremely important for each system type. This is consistent with the
findings of Murray and Costanzo (1999) who suggest that it is important for designers
to know exactly who will be accessing their site or application. It is impossible to
design correctly for unknown users. They also advise, that the key to building a useful
and usable website, is to involve the user in the development process from the

beginning.

Shneiderman (1997a) states that it is vital for designers of websites to know who their
users will be and whether or not the typical user is a casual visitor. Ifusers have come
to a site to view something of specific interest to them, they will tolerate lengthy

download times and more demanding site interaction. According to IBM (Feb 2001) it
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is important to try and understand users so that designers can build

websites/applications that support their desired behaviours

Clarity is also considered highly important for each system type. This is consistent
with the principles appropriated by prominent writers and organisations in the area.
According to IBM (March 2001) a good interface design will allow the user to quickly
see their options and do their work. Less important information or objects should be
hidden, but obtainable, so as not to distract the user. Skaalid (1999b) states that
designers should be careful not to provide too many features that do not add to the user
interface, as an interface cluttered with many functions will only serve to distract the
user from accomplishing their everyday tasks. Skaalid (1999b) also states that a well-
organised interface will support the user’s tasks and allow them to work efficiently.
Nielsen (1997) advocates the use of as little text and graphics as possible to get the
message across. He also recommends keeping the look of the site simple as too many
graphics can obstruct the users understanding, and also the use oftoo many colours

and fonts distracts the user.

6.10 User Interface Elements

Respondents were asked to choose which interface elements they used in the design of
their systems. A number ofthe most common interface elements were given with the
opportunity for respondents to add additional interface elements. All respondents
answered this question, with each respondent specifying the use of one or more

interface elements. The results are depicted in figure 6.20.
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Figure 6.20 Percentages of the Total User Interface Elements Used By Designers
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Toolbars are the most commonly used user interface element with 80% ofrespondents
using them. This is followed by pop-up menus and iconic menus, which are used by
77% and 73% of respondents respectively. Questions and answer dialogues are the

least used with 42% of respondents using them.

6.11 Usability

Usability is a very important concept in Human Computer Interface Design. This is
especially true with static websites. There is so much choice on the Web, users tend to
be impatient and insist of instant gratification (Nielsen, 2000). The following section
reports on the finding based on usability inspections and usability testing. All

respondents answered the relevant questions.
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6.11.1 Evaluation (Usability) Inspections
Respondents were asked to specify whether they perform evaluations or usability

Figure 6.21 Percentage Carrying out Usability inspections during the design

Inspections During the Design Process. ]
process. The results are shown in

figure 6.21. The

majority (77%) ofrespondents
indicated that they carry out
usability inspections during the

design process.

The respondents were subsequently asked whether or not an internal member of the
organisation carried out the usability inspections. In all cases responses were

affirmative.

Respondents were asked to specify Figure 6.22 Percentage of Project Team Who Carry
Out Usability Inspections

whether the person who carried out
the usability inspections was a
member of the project team. The
majority ofrespondents (71%) stated

that it was.

6.11.2 Methods of Evaluation

Respondents were asked to specify which method(s) of evaluation they use for each

system type. A list of methods was provided with the opportunity to add additional
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methods. All respondents use more than one method of evaluation. Figure 6.23

presents an overview ofthe most commonly used methods.

Figure 6.23 Methods of Evaluation Used for All System Type

6.11.2.1 Methods ofEvaluationfor Stand-Alone Systems

Evaluation during active use is the most popular form of evaluation for stand-
alone applications with 62% of respondents using this method. Surveys are the
least used method of evaluation with only 12% of respondents using them. The

overall results are presented in table 6-11.

Table 6-11 Methods of Evaluation Used for Stand-alone Systems
Evaluation Methods Percentage
Evaluation during active use 62%
User Testing 55%
Interviews 43%
Acceptance Tests 38%
User Performance data logging 33%
Expert Reviews 27%
Suggestion box 13%
Surveys 12%
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6.11.2.2 Methods ofEvaluationfor Web-Based Systems
User testing is the most used method of evaluation for web-based applications
with 62% of companies using it. This is followed by evaluation during active

use at 53% and acceptance tests at 47%. The complete results are presented in

table 6-12.

Table 6-12 Methods of Evaluation Used for Web-based Systems
Evaluation Methods Percentage
User Testing 62%
Evaluation during active use 53%
Acceptance Tests 47%
Interviews 35%
User Performance data logging 30%
Bpert Reviews 23%
Surveys 17%
Suggestion box 10%

6.11.2.3 Methods o fEvaluationfor Static Websites

User testing is the most used method of evaluation for static websites with 47%
ofrespondents using it. Surveys are the lowest used method ofevaluation with
only 20% of respondents using them. Table 6-13 presents the overall results

for each method of evaluation.

Table 6-13 Methods of Evaluation Used for Web-based Systems
Evaluation Methods Percentage
User Testing 47%
Evaluation during active use 38%
User Performance data logging 38%
Acceptance Tests 35%
Interviews 35%
Expert Reviews 23%
Suggestion box 20%
Surveys 20%
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6.11.3 Usability Testing

Respondents were asked to specify whether or not they carried out some type of

Figure 6.24 Percentage Carrying Out Usability Testing  usability testing. The majority
(81%) ofrespondents carry out
usability testing. The number of
respondents who fail to carry out
any type ofusability testing at all
is high at 19% considering the

importance of usability testing.

Respondents were then asked to Figure 6.25 Percentage with Predefined
Quantifiable Usability Criteria

specify whether or not they have

any predefined quantifiable

usability criteria. When carrying

out usability testing, a

measurable set of definitions by

which the quality or the suitability of all deliverables can be judged, should be drawn
up (Corporate Solutions Consulting (UK) Ltd 2001). These definitions are known as
usability criteria and contain factors such as the quantity and levels of work the system
must be able to process sufficiently. Without such criteria, assessments cannot be

properly made as to whether a system passes the required levels of usability.

Only a slight majority (52%) ofrespondents have a set of predefined quantifiable

usability criteria. This is significantly low as such criteria are essential to the objective
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evaluation of usability. The remaining 48% have no such criteria in place. This can
lead to problems determining whether the system can reach its required level of

usability.

Respondents were subsequently asked to specify how many users they felt were

needed to get a valid result when FiS"re6M A'er*™uml.er of TMers Nccdrf to Go..
Proper Result With Usability Testing

carrying out usability testing for each
Average No. of Testers
system type they develop. The

results as depicted in figure 6.26 m Stand Alone
m Web-based
show that respondents feel that a O Websites

greater number of testers (18) are

needed for web-based applications

than for the other type of systems. The average number of testers that respondents feel
are necessary for stand-alone applications is 14. This result is surprising considering
that respondents rate the average complexity of stand-alone systems higher than that of
web-based system (see figure 6.8). The findings are in line with Taylor et al., (2001)
who states that testing of web-based systems is more complex than the testing required
for other types of IT systems due to the complex navigational structures encountered in
Web-based system and the need to cater for different Internet browsers/navigators and
versions. The reason for a higher number of testers necessary for web-based
applications may also be due to designers having more experience with stand-alone
systems. Also the principles for stand-alone systems are longer in place and better
understood. Web-based systems are only gaining maturity in the last 10 years. The
lowest number of testers that respondents consider were needed for all application

types is two. The maximum number oftesters respondents felt were needed for stand-
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alone applications is 50. The relevant figures for web-based applications and static

web sties are 100 and 30 respectively.

6.11.4 Usability Criteria

Respondents were presented with a list of common usability criteria and were asked to
rate them on a scale of one to five with one representing ‘not important’ and five
representing ‘very important’. Respondents also had an opportunity to add their own

usability criteria to this list. The results are presented in figure 6.27.

Figure 6.27 Importance of Usability Criteria

All the usability criteria were rated by respondents. The level of user satisfaction is
considered an extremely important usability criterion with the highest rating of 4.5.
Productivity levels are also extremely high at 4.4. Flexibility and error rates are
marginally lower at 4.3. Robustness is next at 4, learnability at 3.7 and memorability

is lowest at 3.3.
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6.11.5 Types of Browsers/Platforms Tested On

Respondents were asked to specify whether or not they tested static websites and web-

Figure 6.28 Testing of System Across Platforms ~ based applications on different
browsers. The results as shown in
figure 6.28 show clearly that the vast
majority of respondents test their
systems across different platforms
and browsers. A total of 95% of
static websites are tested across

different platforms. This result is slightly lower for web-based systems at 89%.

Respondents were subsequently requested to indicate which platforms or browsers
they tested their system on. The results are depicted in figure 6.29. MS Internet
Explorer 5 and 6 are the main browsers used for both web-based applications and static

websites.

Figure 6.29 Browsers/Platforms Systems are Tested On

Platforms Tested On

| Websites
| Web-based
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This is followed closely by Netscape Navigator 6.2.1 and Netscape Navigator 6.1.
Systems are tested far less on older browsers. This may be due to the fact that updates

are so freely available.

6.11.6 Implementation of User Suggestions

Respondents were asked to Figure 6.30 Percentage of User Suggestions Normally

Implemented on Completion of User Testing.
approximate the percentage of

o .
users suggestions they would Y6 Suggestions Implemented

normally implement on

29% 36% m Stand Alone
completion of usability testing. = Web-based
O Websites
The average number of user
35%

suggestions that are

implemented for stand-alone applications is 36%. This is followed closely by web-
based applications where 35% of suggestions are implemented. Twenty nine percent
of suggestions are implemented for static websites. These results are surprising
considering that all respondents rated understanding user needs as extremely important
(See figure 6.19). The low level ofuser suggestions that are implemented may be due
to the fact that developers are aware of good HCI design principles and feel that the

suggestions from users may contradict these.

6.12 User Centred Design

User centred design is important for the successful completion of information systems.
User centred design, applied properly will help anticipate and avoid problems users

may have. Involving the users throughout the design process helps ensure that the
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final product fulfils the users’ requirements and can cut training costs by up to 75%

(Nielsen et al., 2001). All respondents answered the relevant questions.

6.12.1 Usage and Importance of User Centred Design

Respondents were asked to specify whether they involve users during the design

Figure 6.31 Percentage of Users Involved During process. The majority of respondents
the Design Process.

Users Involved in (74%) do involve users. It is surprising

Design Process
that a quarter of developers do not

26%
I'Yes involve users at all in the design

uN o

process. User involvement is such an
74%
important aspect of design and a high
level of user input is needed to ensure a successful system. The reason for some

respondents not involving users in the design process may be due to the fact that they

are developing offthe shelf systems.

Respondents were subsequently requested to specify, on a scale of one to five, how
important they considered user Figure 6.32 Importance of User Centred Design
centred design to be, with one

Importance of User Centred Design
representing ‘little importance’

and five representing ‘extreme H1
m2
importance’. Thirty six percent 03
04
ofrespondents rate ‘user centred m5

design’ as very important with a

rating of four out of five. Twenty eight percent ofrespondents rate it at three and 26%
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rate it extremely highly at five. Very few respondents rate ‘user centred design’ lower
than three with only 8% rating it at two and 2% at one. Respondents seem to feel that
user centred design is very important and that understanding the users need is
extremely important (See figure 6.19) yet a quarter ofrespondents do not involve users

in the design process (see figure 6.31).

6.12.2. Input of Users
Figure 6.33 Input of Users Into the User

Respondents were asked to Interface Design Process
approximate the percentage input

% Input
the user has into the interface

[0)
design process for each system type 30% 3895 " StandAlone
m Web-based
developed by them. O Websites
32%

Users have a 38% impact into the
design process of the user interface for stand-alone system. Users have 32% input into

web-based applications and 30% input into static websites.

Users were asked how they would ] o
Figure 6.34 Effect of User Input on Finished Product
rate the average effect of the user
input on the finished product. The
effect was measured on a scale of one
to five with one representing ‘little

effect’ and five representing

‘extremely strong effect’. As Figure 6.34 depicts, a large number of respondents
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(45%) rate the effect users had on the finished product at four, which is very high.
Thirty eight percent of respondents rate the effect of user input at three. Seventeen
percent feel that users have a extremely strong effect on the finished product and rate it
at its highest of five. No respondents rate the effect of the users on the finished
product as lower than three. This would indicate that designers realise the importance
of involving users throughout the design process and designing system that suits their

wants and needs.

6.12.3 Time Spent With Users

Respondents were asked to estimate the approximate consultation time they spent with
users. The results as shown in figure 6.35 indicate that a large proportion of
respondents spend more than five hours with users for all three system types. Thirty
percent of respondents spend more than five hours with users when designing stand-

alone applications and web-based application. This figure is 27% for static websites

Figure 6.35 Approximate Time Spent With Users

Time Spent with Users More time is spent with

users for stand-alone

applications with 50%

m Stand Alone

= Web-based of developers spending
0O Websites

in excess of four hours.

> |hr 1- 2hrs 2- 3hrs 3 - 4hrs 4 - 5hrs > 5hrs
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As with stand-alone systems, 30% of developers spend more than 5 hours with users
when designing web-based applications. However there are a much greater proportion
(23%) of users in the one to two hours category. This is due to the fact that 42% of
developers estimated that the average costs of the systems they develop are less than

€5,000 (see figure 6.7).

Static websites have a large percentage (27%) of respondents spending more than five
hours with users. Again this can be explained by the fact that 14% of developers
placed the cost of the websites they design in the €100,000 - €500,000 bracket. Static
websites also have the largest percentages in the lower time frames with 25% spending
between one to two hours. Again this correlates to the cost of the systems they
develop with 44% of developers designing systems in the €5,000 to €19,000 bracket

(see figure 6.7).

6.13 Problems Users Encounter

The following two sections deal with the problems users encounter when using
applications or websites and how often these problems occur. All respondents

answered the relevant questions.

6.13.1 Severity of User Problems

Respondents were asked to rate a number of design problems they felt users experience
on a scale of one to five with one representing a ‘minor problem’ and five representing
a ‘severe problem’. All respondents answered these questions. Figure 6.36 displays a

comparison between users problems for the different system types.
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Figure 6.36 Severity of User Problems for Each Systems Types

6.13.1.1 Severity of User Problemsfor Stand-alone Systems
The greatest problem designer’s identified users as having with stand-alone
applications is lack ofsupport, which received a very high rating of4.1.
This is followed by navigational support, which received a rating of 3.3.
Table 6-14 displays the complete list ofproblems designers feel users have,

grouped in descending order.

Table 6-14 Severity of Problems Encountered by Users of Stand-alone Systems
User Problems Stand Alone
Support 4.1
Lackofnavigation support 3.3
Anticipation 3.0
Long scrolling pages 21
Animation 20
Newtechnologies 20
Outdated information 20
Slowdownload 20
Broken Links 1.0
Coirplex URL’s 1.0
Download technologies 1.0
Non-standard link colours 1.0
Orphan pages 1.0
Use offianEs 1.0
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6.13.1.2 Severity of User Problemsfor Web-based Systems
Designers suggest that slow download times is a major problem for users of
web-based systems giving it an average of4.4. Lack ofsupportis also seen
as a large problem for users with designers giving it an average of four. The
complete listings of problems that designers feel are experienced by users
and their average rating is shown in table 6-15.
Table 6-15 Severity of Problems Encountered by Users of Web-based Systems
User Problems Web-based
Slow download 4.4
Support 4.0
Outdated information 3.8
Broken Links 35
New technologies 34
Long scrolling p ages 3.2
Complex URL’s 3.0
Animation 3.0
Download technologies 2.9
Lack of navigation support 2.9
Use of frames 2.7
Anticipation 2.5
Orphan pages 24
Non-standard link colours 2.4
6.13.1.3 Severity of User Problemsfor Static Websites

Slow download times is also considered the greatest problem for users of
static websites with designers giving it an average rating of4.3. This is
just marginally lower than the average rating given for web-based system.
Broken links and users having to download new technologies are also
considered a large problem for users with an average of 3.7 each. The
complete listing of problem and their average rating can be seen in Table

6-16.
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Table 6-16 Severity ofProblems Encountered by Users of Static WebSites,
User Problems W ebsites
Slow download 4.3
Broken Links 3.7
New technologies 3.7
Support 3.5
Animation 3.5
Outdated information 3.5
Download technologies 3.4
Long scrolling pages 3.2
Complex URL’s 3.1
Lack of navigation support 2.8
Orphan pages 2.7
Use of frames 2.7
Anticipation 2.5
Non-standard link colours 2.1
6.13.2 Occurrence of User Problems

Respondents were asked to rate the design problems identified in the previous question
on ascale ofone to five with one representing ‘infrequent occurrence’ and five
representing ‘veiy frequent occurrence’. Figure 6.37 depicts the average frequency of

design problems.

Fignre 6.37 Average Frequency of Design Problems

Average Frequency
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Slow download time is considered by designers to be the greatest and most frequently
occurring problem, with designers giving it an average of 3.4. This is followed by
outdated information with an average of 2.9 and the need to download technologies

with an average of 2.8.

One reason for the continuous occurrence ofthese problems could be attributed to the
lack oftraining and retraining of employees. Designers are repeating the same
mistakes over and over again. They need to be trained and enabled to avoid the

common pitfalls so that users have a trouble free system that suits their needs.

6.14 New Technologies

The next section deals with the incorporation and use ofnew technologies and research

being carried out by respondents into this area.

6.14.1 Incorporation of New Technologies
Respondents were asked to specify whether or not they incorporate new technologies

Figure 6.38 New Technologies Incorporated Into into their information systems. All
Systems

New Technologies respondents answered this question.

Forty percent of respondents stated

40%
: ;zs they incorporate new technologies

into their systems.

These respondents were asked to specify which technologies they used. Only 75%

answered the relevant question. Figure 6.39 shows the percentage usage of the

technologies given.
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Figure 6.39 New Technologies Incorporated Into Systems

New Technologies
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6.14.2 Alternative to New Technologies

] ) The 40% ofrespondents who
Figure 6.40 Percentage Who Offer an Alternative
to New Technologies ) L.
incorporate new technologies into

Alternatives : :
their systems were asked to specify

whether or not they offer users an
m Yes

= No alternative to these new

technologies. These alternatives
would allow users to view the
system/site without the need to download additional technologies. The majority (75%)
ofrespondents stated that they do offer an alternative with only 25% ofrespondents

not offering any type of alternative.
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The respondents who oifer an Figure 6.41 Alternative Offered to New
Technologies.

alternative to new technologies were

asked to specify what alternatives

they offered. Fifty percent of

companies answered this question.

The main alternative offered was a

HTML version ofthe site/system

with 92%ofrespondents offering it.

6.14.3 Research into New Technologies

Respondents were asked to specify whether or not they carry out research into new
techniques and technologies. Sixty percent of respondents stated that they do carry out
such research. Forty percent of respondents do not carry out any research into new

techniques and technologies.

Figure 6.42 Percentage Carrying Out Respondents were asked to specify what
Research Into New Technologies
new techniques and technologies they
have researched or are currently

researching. Forty percent ofrespondent

answered this question.

204



Chapter 6 - The Research Findings

The results as outlined in figure 6.43 show that most research (25%) is being carried
outinto J2ME. This was followed by JSP, which is being researched by an average of

21%.

Figure 6.43 Research Techniques and Technologies

This suggests that developers are constantly seeking new tools, which may increase

productivity.

6.15 Importance of HCI Design

The final question was concerned with designer’s perception o fthe importance of
Human Computer Interfaces. Designers were asked to specify how important they felt
H C I design is as part ofthe overall development process. A scale ofone to five was
provided with one representing of ‘little or no importance’ and five representing

‘extremely important’.
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Figure 6.44 Perceived Importance of HCI Design as Part of the Overall Development Process

The results as depicted in figure 6.44 show that half of software design companies feel
that HCI design is very important giving an average rating of four out of five. Thirty-
five percent ofrespondents feel that HCI is extremely important as part ofthe overall
software development process and gave it an average rating of five. The lowest
average rating given is three and this rating is given by small proportion (16%) of
companies. This may relate to systems with a minor HCI element e.g. batch

processing systems or automated systems.

Designers were asked to specify why they assigned the above ratings to the importance

ofHCI as part ofthe overall development process. The following table 6-17 includes

the comments received from respondents.
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Table 6-17 Reasons why developers feel HCI is important.

“HCl is absolutelypivotal to the success ofany software or service ”

“User perceptions to any software product begin within the initialpackage or
view and a defined track must be adhered tofor the company and itsproducts

to expectedperceptions by customers, viewers etc. ”

“A common user design enables end users to instinctively use aproduct such as

a standalone application or even a website without much effort. ”

"Keep clients and end users happy and loyal to our work.

“In our case, the HCI element o four websites is important, in that the
information needs to be easily accessible, and navigation should also be

simple.

“HClis notapriority areafor us as we mainly develop websitesfor in-house
orproject requirements. Obviously, our aim is to make them usable etc., but

beyond that, they are primarily information resources. ”’

“Because it is the interface with which people interact and everything else

should be simply a black box!”

“Clients are influenced by user interface design, but their primary concern is to

have a bug-free solution delivered before their deadline. ”

“Because it5 ultimately the user interface, your branding and a significantpart

ofyour differentiation”
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6.16 Summary and Conclusions

This section presents a summary ofthe research results. Subsequent to a descriptive
review of the target populations, the primary findings of the research are summarised
and the conclusions are presented. Finally, suggestions for further research are

presented.

6.16.1 Summary of the Findings

Ofthe respondents, 78% employ less than 50 personnel with 22% employing between
51 and 100. No respondents have more than 100 employees. A large proportion of
respondents (46%) develop stand-alone applications predominantly, 32% developed
static websites predominantly and 22% develop web-based applications
predominantly. Fifty one percent ofrespondent develop all three system types, 22%
develop two types of systems and the remaining 27% develop only one system types.
Results suggest that there has been an increase in the development of web-based
applications. Fifty four percent of respondents note an increase within the last five
years. This is low considering the growth ofthe Internet during this period. Thirty
eight percent ofrespondents note an increase in the amount of static websites being
developed. The increase in stand-alone applications is not as high with only 22% of
respondents noting any increase. This shows a general trend of movement toward
web-based applications and static websites and away from the more traditional stand-

alone applications.

Respondents feel that the use of user interface prototyping is very important with an

average rating of4.7 out of five given for stand-alone applications, 4.4 for web-based
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applications and 4.2 given for static websites. The vast majority of respondents (71%)
use some type ofprototyping when developing systems. Most of these use user
interface prototyping during the design phase, followed by the analysis and design

preparation and finally during project planning.

Multimedia and Hypermedia are seen as very important to the development of static
websites with an average rating of 4.2 and 4.1 out of five respectively. They are both
considered important for web-based system with ratings of 3.4 and 3.2 respectively.
Both are of average importance for stand-alone applications with an average of 3 and

2.6 respectively. Overall multimedia is rated more important than hypermedia.

Respondents are very aware ofthe importance of design principles with the majority
rating them at four out of five and upward. Respondents stated that the principle,
understanding the users needs, is extremely important for all systems types. This
corresponds to the results received to the question about the involvement of users in
the design process with a majority of 74% ofrespondents involving users. The
majority ofrespondents stated that users have a strong input on the finished product
with 36% giving it a rating of four and 26% giving it a rating of five. Designers spend
considerable time with users and are aware of the main problems users have with
systems. Designers identify slow download and lack ofsupport as the two greatest
problems facing users. The results suggest that while new research is being carried

out, this has not yet resulted in the implementation o f new technologies.
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6.16.2 Conclusions

Human Computer Interface Design has been around for a long time but it is only in
recent years that designers have realised that the most important aspect of Human
Computer Interface Design is to understand users’ needs and requirements. The results
suggest that designers are aware ofthe importance of HCI design. All respondents rate

HCI design as important or extremely important.

With regard to HCI design, the following conclusions are drawn from the research.

O The majority are employed in and the most effort goes into HCI design,
followed by HCI analysis and HCI testing.

O A very high proportion ofemployees involved in the overall development of
systems have input into the area of HCI with an average of 83% having some
responsibility within the following HCI areas: HCI analysis, HCI design and
HCI testing.

O The majority of companies consider user centred design as very important with
26% giving it a maximum rating and 36% giving an average rating of four out
of five.

O The majority ofrespondents do not consider the training of employees in the

area of HCI as very important.

With regard to HCI training the following results were found.
O Only an average ofthree employees per organisation have been previously
trained in the area of interface design.

O Ten percent of companies do not employ any professional HCI designer.
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O Ten percent of companies have no employees who have received training
previously in the area of HCI.
0O Twenty three percent of companies have no employees presently training in the

areaof HCI.

The reason for such low numbers being trained in the area of HCI and the low
importance rated to it could be due to the fact designers may not see HCI as a discreet
profession. The low numbers would also indicate that designers do not fully realise
that the same principles applied to traditional graphic user interfaces cannot be applied
to web-based applications and static websites. As the percentage of web-based
applications and static websites increase in proportion the importance oftraining and

re-training becomes much more important (See table 6-3).

A large proportion (62%) considers user centred design as very important, rating it at
four or above. The remainder (28%) ofthe companies rate it at three. Seventy four
percent of companies involve users in the design process and estimate that the average
input of users is 38% for stand-alone applications, 32% for web-based applications and
30% for static websites. Users also have a substantial effect on the overall finished
product with the majority of respondents rating their effect as being very strong (45%),

17% gave the highest rating of extremely strong and 38% gave a rating of strong.

The majority (77%) of companies carry out usability evaluations and 88% carry out
usability testing. Although the majority of companies do carry out usability testing
only 52% ofthem have a set of predefined quantifiable usability criteria, which are

essential to measure the success of a system. This can impact negatively on the
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effectiveness of the results obtained during usability testing. There is a large
difference when asked the average numbers of testers needed to get a proper result for
usability testing. For stand-alone applications the number given ranged from two to
50. The average number was 14. For web-based applications the number ranged from
two to 100 with the average being 18. For static websites the average number ranged

from two to 150 and the average was 5.

Designer’s rate understanding users needs as one ofthe most important design
principles for all system types. They also see speed and responsiveness and clarity as

very important design principles.

Designers seem to be aware ofthe importance of user interface prototyping for all
system types with all three receiving a rating of extremely important. Nearly all
respondents use prototyping with only 29% stating that they did not use it. The
majority of companies use prototyping predominately in the design process followed

by analysis and design preparation and finally project planning.

Formal methodologies are used mainly for stand-alone applications. However, with
reference to stand-alone applications, only 52% of software design companies indicate
that they use them. The relevant figure is less for web-based applications with 44%
and 23% ofwebsite designers using a formal methodology. No methodology stands
out as dominant but respondents indicate that user centred design and rapid application

development are the most used.
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All designers are aware ofthe importance of multimedia. They see it as most
important for static websites giving it an average rating above four. This is followed
by web-based applications and stand-alone applications with an average rating of three
or above. Hypermedia is seen as important for static websites with an average rating
of four, followed by web-based applications with an average just above three and
stand-alone applications with an average ofthree. Overall, multimedia is seen as more

important than hypermedia.

Most designers see the lack of system support as the greatest problems experienced by
users of stand-alone applications and web-based systems. Lack of navigational
support is a large problem for stand-alone problems. -Slow download times was
identified as a major problem for both web-based applications and static websites. The
need for users to download new technologies and broken links are also seen as major

problems for static websites.

The following are just some ofthe comments designers made in relation to HCI:
1 “A goodHClispivotal to the success o fsoftware system andfor enabling
users to be able to instinctively use aproduct. ”
O “Because it is the interface with which people interact and everything else
should be simply a black box!”
1 “Because it’s ultimately the user interface, your branding and a significant

part o fyour differentiation

Some felt that the HCI was the actual branding for the package and a good HCI can

keep users happy and encourage loyalty.
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6.16.3 Suggestions for Further Research

This thesis constitutes a platform study and as such is descriptive and exploratory by
nature. As the research progressed, several areas deserving more focused investigation
surfaced. The most conspicuous ofthese is determination ofthe reason or reasons why
a large proportion of companies do not employ professional HCI personnel or any
personnel who have had some training in the area. The research also suggests that
adequate training is not being provided to present employees. The levels of
awareness among software developers of the need to provide employees with

constant training in such a rapidly evolving field needs to be examined.

While the majority of respondents did use user interface prototyping (71%), the
proportion of respondent who did not use any type ofuser interface prototyping was
higher than expected at 29% even though the average rating given for prototyping was
high for all system types (between 4.2 and 4.7). The levels of awareness among
Small-Medium Enterprises of the importance of user interface prototyping, as
part of the design process needs further qualification.

The reasons for respondents not utilising any type of user interface prototyping

need to be investigated.

The use of formal methodologies among respondents is low with only 52% of
designers using one for stand-alone applications and only 44% of respondents using a
formal methodology for web-based applications. The levels of awareness among
software developers of the benefits to be obtained by utilising a formal

methodology as part of their design process needs to be examined. Also, the
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design process of those who have no formal methodology compared to those

incorporating a formal methodology needs investigating.
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Institiuid Teicneolaiochta na Gaillimhe-Maigh Eo

Galway-Mayo Institute of Technology

Kevin Heffeman,

Department of Business Studies,

The Galway Mayo Institute of Technology,
Dublin Road Galway,

Phone: 091 742356
1st May 2002
To whom it may concern,

Clare O’Connor is a Research Student at the Department of Business Studies at the
Galway Mayo Institute of Technology. Clare is currently undertaking some vital
research in the area of Human Computer Interface Design. While | am aware of ever
increasing demands on your time, | would very much appreciate your support, which
is absolutely vital for completion this research. The relevant questionnaire can be
completed in approximately 10 minutes as most questions involve ticking an
appropriate box. In anticipation of your support, please accept my thanks on behalf
ofthe institute.

Yours Faithfully

Kevin Heffeman
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Re: Attached Questionnaire

Dear Sir/Madam

I am currently undertaking research in the area of Human Computer Interface
Design. The principal objective of this research is to identify the critical issues of
human computer interface design, and their application in an Irish context, as focus is

shifting from stand-alone applications towards web-based applications

The above-mentioned research can only be undertaken with your assistance. A high
response rate is essential for valid results. | am totally dependent on your co-
operation. | will be pleased to offer you a copy of the findings and make myself
available for any queries you may have. Most of the questions require a “tick-the-
appropriate-box” answer so the questionnaire can be completed in less that 10

minutes.

Please be assured that any information received from you will be treated in the
strictest confidence. This study is only concerned with aggregate data and the thesis
will report its findings in aggregate form only, and may | reiterate that the results,
which will be of practical as well as academic interest, will be available to you on
request. | would be obliged if you could return this questionnaire by Friday 24th

May.

Yours Faithfully

Clare O Connor

Business Studies Department
GMIT

Tel: 753161 Ext. 2396
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Definitions

Human Computer Interface Design (HCI)

HCI design can be described as the study, planning and design of the interaction
between a computer and user. It can be described as a combination of three

elements, the user, the computer, and the ways they work together.

System Types
The majority of questions require separate answers for three different system types:
stand-alone applications, web-based applications and websites. The following is a

definition of each system type.

Stand-alone Applications: applications that are based on an internal server in a
company. They can be viewed on many computers but cannot be viewed over the

web.

Web-based Applications: applications that are based on a server that is attached to
the web and can be viewed and downloaded by anyone attached to the web. Web-
based applications can also be applications that may be held on an internal server but

can only be viewed using a web browser.

Websites: These are mostly static in nature and make up the majority of sites on the
web. Any website that has an application running behind it will be classed as a web-

based application.
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New Technolosies

The term ‘new technologies’ as used in the questionnaire covers any technology that
is needed to view a site/application that is not part of the default web software. This
can include plug-ins or applications that will need to be downloaded for the user to

view the site or applications.

App A -5



Appendix B

Questionnaire

App B -1



Questionnaire

When did your company start trading?

Previous to 1990 Please tI_Ck
appropriate
1990-1994 box

1995- 1999

Later than 1999

Please indicate the number of employees in your organisation:

Please tick
appropriate
box

<50 51 - 100 101-500 >500

Approximately into what bracket would you put the average cost of each of the following
developed over the past 5 years.

(a) Web-based information systems

(b) Stand-alone information systems and

(c) Websites

() (b) (c)
Web-based Stand-alone  Websites
Information information

Systems systems
Less than €5,000

Please tick
appropriate
boxes

€5,000 - €19,999
€20,000 - €49,999
€49,000 - €99,999
€100,000 - €500,000

Greater than €500,000
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4. Wi ith regard to the average project developed by you, please

(a) specify the number of employees with some responsibility within each of the

following areas, and

(b) estimate the percentage of your overall development effort expended within each

ofthe same areas.

@) (b)
Functional Area No. of %
Employees Effort
Project planning and management
Please insert
Systems analysis appropriate
numbers in
Systems design and coding each box
Testing and debugging new information systems
Modifying or enhancing systems previously developed
Total 100%
5. What percentage of systems being developed by your organisation are predominantly:
(a) Stand-alone applications
(b) Web-based applications
(c) Websites
Information System Percentage of
Type systems developed
o . Please insert the
Stand-alone applications % approximate
percentages in
Web-based applications % each box
Websites %
Total 100%
6. Please indicate whether or not (a) stand-alone applications, (b) web-based applications & (c)

websites are

i Decreasing as a proportion of overall systems developed by you,

ii. Remaining stable as a proportion of overall systems developed by you,

iii. Increasing as a proportion of over systems developed by you.

(i) (i)

Decreasing Unchanging
Stand-alone applications
Web-based applications

W ebsites
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(iii)

Increasing

Please tick (i),
(i) or (iii)for
each system
type.



7. For the average system developed by you, please rate the complexity on a scale of one to
five, with respect to:

(a) Required functionality
(b) Data Structures
(c) User Interface

(1 - Not Complex, 5 - Extremely Complex)

Stand-alone Web-based Websites
Applications Applications
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

(a) Required
functionality

(b) Data Structures

(c) User Interface

8. Please
(a) specify the number ofemployees with some responsibility within each of the
following areas, and

(b) estimate the percentage of your overall software development effort expended
within each of the same areas.

. No. of %
Functional Area
employees effort
. 1 Please insert
HCI analysis appropriate
number in
HCI design each box
HCI testing
Total 100%
9. Please specify the number of employees employed as professional HCI designers?
No. of Employees
10. Please specify the number of employees who:

i have previously undergone specific training in the area of HCI
il are presently undergoing specific training in the area of HCI

No of Employees

Please enter the
appropriate
numbers

i. Previously trained

ii. Presently training
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11. How important would you rate user interface prototyping as part of the design process for
each of the following: (I = Not Important, 5 = Extremely Important)
(a) Stand-alone applications
(b) Web-based applications
(c) W ebsites

(a) Stand-alone applications Please lick
appropriate
(b) Web-based applications boxfor each

(c) Websites system type

12. For each system type developed by you, please rate the following design principles on a scale
of1-5.
(1 =Notimportant, 5 =Extremely important)

Stand-alone Web-based

- L W ebsites
Applications Applications

1 2 3 4 5 1 2 3 4 5 1 2 3 4

Clarity

Consistency

Design for efficiency

Enable frequent users
to use shortcuts

Help and
documentation

Maintenance

Offer error detection
and prevention

Offer informative
feedback

Permit easy reversal of
actions

Portability across
different platforms
Provide traceable
paths

Reduce short-term
memory load

Security

Speed &
responsiveness
Understand users
needs

Other -

Please specify
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13. How important would you rate the use of (i) Multimedia and (ii) Hypermedia in:

(a) Stand-Alone Applications
(b) Web-based Applications
(c) Websites
(1 = Notimportant, 5 = Extremely important)

() (b)
Stand-alone Web-based
Applications Applications

1 2 3 4 5 1 2 3 4

(i) Importance of
Multimedia

(ii) Importance of
Hypermedia

14. Do you use a Formal Methodology for the following:
(a) Stand-Alone Applications
(b) Web-based Applications
(c) Websites

Yes No
(a) Stand-alone applications
(b) Web-based applications
(c) Websites
15. Ifa formal methodology is used please list for each system type

Formal Methodology

Stand-alone applications

Web-based applications

W ebsites

(c)
W ebsites

Please tickyes

or no each
system type.

16. Do you use user interface prototyping as part of the design process?  Yes

(Ifno go to Q18I
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used for each
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17. During which stages of the development process do you develop user interface prototypes?

Stage Stand-alone Web-based Websites
g Applications Applications

Please tick
appropriate boxes
for each system

Project planning

Analysis and Design
Preparation type

Design process

Other
Please specify:

18. Please specify which ofthe following user interface elements you use in your designs:

Interface Elements

. Please tick
Pull-Down and Cascading Menus .
appropriate
Pop-up Menus boxes
Toolbars
Iconic menus
Hypertext Menus
Instruction-Driven Interfaces
Question-Answer Dialogues
Other: Please specify
19. Do you perform evaluation (usability) inspections during the design process?
Yes N o

(Ifno go to Q22).

20. Does an internal member of the organisation carry out the usability inspections?
Yes No

21. Ifinternal, is the person carrying out the usability inspections a member of the project team?
Yes No
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22.

23.

24.

25.

Which method(s) of evaluation do you use for each system type?

Stand-alone Web-based .
Method of Evaluation L L W ebsites
Applications Applications

Expert Reviews
Please tick the
appropriate
boxesfor each
Surveys
system type

User Testing

Acceptance Tests

Evaluation during Active Use
Interviews

User Performance data logging

Suggestion box

Other
Please specify:

Do you prescribe to any of the following standards and guidelines?

Guideline Used

W 3C’s Web Content Accessibility Guidelines Please tick .
the appropriate
boxesfor each

Web-Based Enterprise Management (WBEM) system type

Common Information Model (CIM) Standards
DMI Standards
Directory Enabled Network (DEN) Initiative

Directory Enabled Network (DEN) Initiative

Other
Please Specify

Do you test Websites on different browsers/platforms? Yes No

Do you test Web-based applications on different browsers/platforms? Y es No
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26.

27.

28.

29.

For each system type developed by you, please indicate which browsers/platforms you test

on?

Browsers Type
Mozilla
MS Information Explorer
MS Information Explorer
MS Information Explorer
MS Information Explorer
M SN Explorer
Netscape
Netscape Communicator
Netscape Navigator
Netscape Navigator
Netscape Navigator
Opera
Opera
UltraBrowser
ViOoS

w3m

Other: Please specify

Version

2.2

6.2.1

4.79

6.1

5.0

6.0

Do you carry out usability testing?

Web-based
applications

Do you have predefined quantifiable usability criteria? Yes

W ebsites

For each system type developed by you, how many users do you feel are needed to get a

proper result?

System Type

Stand-alone applications

Web-based applications

W ebsites
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30. For each system type developed by you, approximately what percentage of users suggestions
would you normally implement on completion of usability testing?

System Type %
Stand-alone applications

Web-based applications

W ebsites
31. On ascale of 1-5 how important would you rate the following Usability Criteria?
Usability Criteria 1 2 3 4 5

Please tick the

Productivity .
appropriate

Leamability boxesfor each
Usability
Flexibility Criteria

User Satisfaction
Memorability
Robustness

Error Rates

Other
Please Specify:

32. Are users involved throughout the design process? Yes No

33. How important do you consider User Centred Design to be?

Place X on appropriate point on line.

Not Extremely
Important 1 | 2 i [P 3 [orviereiein 4o T 5 Important
34. For each system type developed by you, approximately what percentage input does the user

have into the interface design process?

System Type % Input
Stand-alone applications
Web-based applications

Websites
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35.

On ascale of 1to 5 how would you rate the effect of user input on the finished product?

Place X on appropriate point on line.

Little Strong
Effect 1 Lo, 2 i Lo 3 Lo 4o Lo [ Effect
36. Approximately how much consultation time do you spend with users?
Time Stand-alone Web-based .
S - W ebsites
Spent Applications Applications
> lhr
Please tick the
1-2hrs appropriate
boxes
2 - 3hrs
3 - 4hrs
4 - 5hrs
> 5hrs
37. For each system type, how would you rate to following problems users have on a scale of 1-5?
(I=Low, 5=Severe)
Stanfj-al_one Web_-ba_sed W ebsites
Applications Applications

1 2 3 4

Anticipation

Broken Links

Complex URL’s

Downloading new
technologies (patches or
upgrades)

Use of frames

Lack of navigation support

Long scrolling navigation
pages

Non-standard link colours
Orphan pages

Outdated information

Scrolling text or looping
animation

Slow download times
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Support

Using new technologies

Other:
Please Specify

38. Please rank the following design problems in order ofthose that occur most often.
(1 = Never, 5= Very Frequent)

Design Problems 1 2 3 4 5

Anticipation

Broken Links

Complex URL’s

Downloading new
technologies (patches or
upgrades)

Use of frames

Lack ofnavigation support
Long scrolling navigation
pages

Non-standard link colours

Orphan pages

Outdated information

Scrolling text or looping
animation

Slow download times
Support

Using new technologies

Other:
Please Specify

39. Do you incorporate new technologies, such as Java Servlets and JSP, in your information
systems? Yes No __
(1fno go to Q43)

40. Please specify the new technologies you incorporate:

Technologies
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41. Do you offer the user an alternative to the new technologies e.g. simple HTML version?
Yes No_
(Ifno go to Q43)

42. W hat alternative do you offer?
43. Do you carry out research into new techniques and technologies Yes No
44. Ifyes, please specify these new techniques and technologies.

45. How important do you feel HCI is as part of the overall development process?

Place X on appropriate point on line.

Not Extremely
Important N [ 2 e | e 3 [ 4] 5 Important

b. Please specify why you assigned the above rating to the importance of HCI
as part of the overall development process.

Thank you for completing this questionnaire.



Appendix C

Original Proposalfor the WWW by Tim Berners Lee
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A hand conversion to HTML ofthe original MacWord (or Wordfor Mac?) document
written in March 1989 and later redistributed unchanged apartfrom the date added
in May 1990. Providedfor historical interest only. The diagrams are a bit dotty, but
available in versions linked below. The text has not been changed, even to correct

errors such as misnumberedfigures or unfinished references.

This document was an attempt to persuade CERN management that a global
hypertext system was in CERN's interests. Note that the only name | had for it at this

time was "Mesh" —I decided on "World Wide Web" when writing the code in 1990.

©Tim Bemers-Lee 1989, 1990, 1996, 1998. All rights reserved.

Information Management: A Proposal

Tim Berners-Lee, CERN
March 1989, May 1990
This proposal concerns the management of general information about accelerators
and experiments at CERN. It discusses the problems ofloss of information about
complex evolving systems and derives a solution based on a distributed hypertext

system.
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Overview

Many of the discussions of the future at CERN and the LHC era end with the
question - aYes, but how will we ever keep track of such a large project?0This
proposal provides an answer to such questions. Firstly, it discusses the problem of
information access at CERN. Then, it introduces the idea of linked information

systems, and compares them with less flexible ways of finding information.

It then summarises my short experience with non-linear text systems known as
dhypertext®, describes what CERN needs from such a system, and what industry may
provide. Finally, it suggests steps we should take to involve ourselves with hypertext

now, so that individually and collectively we may understand what we are creating.
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Losing Information at CERN

CERN is a wonderful organisation. It involves several thousand people, many of
them very creative, all working toward common goals. Although they are nominally
organised into a hierarchical management structure,this does not constrain the way
people will communicate, and share information, equipment and software across

groups.

The actual observed working structure ofthe organisation is a multiply connected
"web" whose interconnections evolve with time, hi this environment, a new person
arriving, or someone taking on a new task, is normally given a few hints as to who
would be useful people to talk to. Information about what facilities exist and how to
find out about them travels in the corridor gossip and occasional newsletters, and the
details about what is required to be done spread in a similar way. All things
considered, the result is remarkably successful, despite occasional misunderstandings

and duplicated effort.

A problem, however, is the high turnover of people. When two years is a typical
length of stay, information is constantly being lost. The introduction of the new
people demands a fair amount of their time and that of others before they have any
idea of what goes on. The technical details of past projects are sometimes lost
forever, or only recovered after a detective investigation in an emergency. Often, the

information has been recorded, it just cannot be found.

Ifa CERN experiment were a static once-only development, all the information
could be written in abig book. As it is, CERN is constantly changing as new ideas
are produced, as new technology bccomes available, and in order to get around
unforeseen technical problems. When a change is necessary, it normally affects only
a small part of the organisation. A local reason arises for changing a part of the
experiment or detector. At this point, one has to dig around to find out what other
parts and people will be affected. Keeping a book up to date becomes impractical,

and the structure of the book needs to be constantly revised.

AppC-14



The sort of information we are discussing answers, for example, questions like

*  Where is this module used?

* Who wrote this code? Where does he work?

* What documents exist about that concept?

* Which laboratories are included in that project?
*  Which systems depend on this device?

« What documents refer to this one?

The problems of information loss may be particularly acute at CERN, but in this case
(as in certain others), CERN is a model in miniature of the rest of world in a few
years time. CERN meets now some problems which the rest of the world will have to
face soon. In 10 years, there may be many commercial solutions to the problems

above, while today we need something to allow us to continue.

Linked information systems

In providing a system for manipulating this sort of information, the hope would be to
allow a pool of information to develop which could grow and evolve with the
organisation and the projects it describes. For this to be possible, the method of
storage must not place its own restraints on the information. This is why a "web" of
notes with links (like references) between them is far more useful than a fixed
hierarchical system. When describing a complex system, many people resort to
diagrams with circles and arrows. Circles and arrows leave one free to describe the
interrelationships between things in a way that tables, for example, do not. The
system we need is like a diagram of circles and arrows, where circles and arrows can

stand for anything.

We can call the circles nodes, and the arrows links. Suppose each node is like a small
note, summary article, or comment. I'm not over concerned here with whether it has
text or graphics or both. Ideally, it represents or describes one particular person or

object.
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Examples ofnodes can be

* People

» Software modules
* Groups of people
* Projects

* Concepts

* Documents

» Types ofhardware

» Specific hardware objects
The arrows which links circle A to circle B can mean, for example, that A...

* dependsonB
* ispartofB

* madeB

» referstoB

* usesB

* isanexample ofB

These circles and arrows, nodes and links, have different significance in various sorts
of conventional diagrams:
Diagram Nodes are Arrows mean
Family tree People "Is parent of1

Dataflow diagram Software modules" Passes data to"

Dependency Module "Depends on"
PERT chart Tasks "Must be done before"
Organisational chart People "Reports to"
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The system must allow any sort of information to be entered. Another person must be

able to find the information, sometimes without knowing what he is looking for.

In practice, it is useful for the system to be aware of the generic types of the links
between items (dependences, for example), and the types of nodes (people, things,

documents..) without imposing any limitations.

The problem with trees

Many systems are organised hierarchically. The CERNDOC documentation system
is an example, as is the Unix file system, and the VMS/HELP system. A tree has the
practical advantage of giving every node a unique name. However, it does not allow
the system to model the real world. For example, in a hierarchical HELP system such

as VMS/HELP, one often gets to a leafon atree such as
HELP COMPILER SOURCE FORMAT PRAGMAS DEFAULTS
only to find a reference to another leaf: "Please see
HELP COMPILER COMMAND OPTIONS DEFAULTS PRAGMAS"
and it is necessary to leave the system and re-enter it. What was needed was a link
from one node to another, because in this case the information was not naturally

organised into a tree.

Another example of a tree-structured system is the uucp News system (try'm' under
Unix). This is a hierarchical system of discussions ("newsgroups™) each containing
articles contributed by many people. Itis a very useful method of pooling expertise,
but suffers from the inflexibility of a tree. Typically, a discussion under one
newsgroup will develop into a different topic, at which point it ought to be in a

different part of the tree. (See Fig 1).
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From mcvax!uunet!pyrdc!pyrnjlrutgers!bclicore!geppetto!lduncan Thu Mar...
Article 93 of all.hypertext:

Pall»: cen)vax!mcva>ilimnet!pyrdc!pyi7ijlrulgers!belicore!geppelto!duncan
>From: duncan(tegeppctto.cU.bellcore.com (Scott Duncan)

Newsgroups: alt.liypertext

Subject: Re: Threat to free information networks

Mossagc-1D: <14646@ bellcore.bclicore.com>

Date: 10 Mar 89 21:00:44 GMT

References: <1784.2416BB47(ii isishq.FIDONhT.ORG> <3437(«juhccux.uhcc...
Sender: news@ belleore.belleore.cont

Reply-lo: duncan@ ett.bellcore.com (Scott Duncan)

Organization: Computer Technology Transfer, Bellcore

Lines: 18

Doug Thompson has written what 1 felt was a thoughtful article on
censorship -- my acceptance or rejection of its points is not

particularly germane to this posting, however.

In reply Greg Lee has somewhat tersely objected.

My question (and reason for this posting) is to ask where we might
logically take this subject for more discussion. Somehow alt.liypertext

does not seem to be the proper place.

Would people feel it appropriate to move to alt.individualism or even
one ofthe soc groups. | am not so much concerned with the specific
issue Ofcensorship of rechumor.funhy, but the views presented in

Greg's article.

Speaking only for myself, of course. 1am...
Scott P. Duncan (duncan@ cttbellcow.cora OR ...!bellcorelctt!duncan)
(Bellcore. 444 Hoes Lane RRC 111-210. Piscataway, NJ,..)

(201 -699-3910 (w) 201 -463-3683 (1t|

Fig 1. An article in the UUCP News scheme.

The Subjectfield allows notes on the same topic to be linked together within a

"newsgroup". The name ofthe newsgroup (alt.hypertext) is a hierarchical name. This
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particular note is expresses a problem with the strict tree structure o fthe scheme:
this discussion is related to several areas. Note that the "References”, "From" and

"Subject"fields can all be used to generate links.

The problem with keywords

Keywords are a common method of accessing data for which one does not have the
exact coordinates. The usual problem with keywords, however, is that two people
never chose the same keywords. The keywords then become useful only to people

who already know the application well.

Practical keyword systems (such as that of VAX/NOTES for example) require
keywords to be registered. This is already a step in the right direction. A linked
system takes this to the next logical step. Keywords can be nodes which stand for a
concept. A keyword node is then no different from any other node. One can link
documents, etc., to keywords. One can then find keywords by finding any node to
which they are related. In this way, documents on similar topics are indirectly linked,
through their key concepts. A keyword search then becomes a search starting from a

small number of named nodes, and finding nodes which are close to all of them.

It was for these reasons that I first made a small linked information system, not

realising that a term had already been coined for the idea: "hypertext".

A solution: Hypertext

Personal Experience with Hypertext

In 1980,1wrote a program for keeping track of software with which I was involved
in the PS control system. Called Enquire, it allowed one to store snippets of
information, and to link related pieces together in any way. To find information, one
progressed via the links from one sheet to another, rather like in the old computer
game "adventure”. | used this for my personal record of people and modules. It was

similar to the application HyperCard produced more recently by Apple for the
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Macintosh. A difference was that Enquire, although lacking the fancy graphics, ran

on a multiuser system, and allowed many people to access the same data.

Documentation of the RPC project (concept)

Most of the documentation is available on VMS, with ihe two

principle manuals being stored in the CERNDOC system.

1) includes: The VAX/NO ILS conference VXCLRN::RPC
2) includes: ‘Jest and Example suite
3) includes: RPC BUG LISTS
4) includes: RPC' System: Implementation Guide
Information for maintenance, porting, etc.
5) includes: Suggested Development Strategy for RPC Applications
6) includes: ""Notes on RPC", Draft 1, 20 feb 86
7) includes: ""Notes on Proposed RPC Development™ 18 Feb 86
8) includes: RPC User Manual
Ilow to build and run a distributed system.
9) includes: Draft Specifications and Implementation Notes
10) includes: The RPC HELP facility
11) describes: THE REMOTE PROCEDURE CALL PROJECT in DD/OC

Help Display Select Back Quit Mark Go(o_mark Link Add Edit

Fig 2. A screen in an Enquire scheme.

This example is basically a list, so the list of links is more important than the text on
the node itself. Note that each link has a type ("includes" for example) and may also

have comment associated with it. (The bottom line is a menu bar.)

Soon after my re-arrival at CERN in the DD division, | found that the environment
was similar to that in PS, and | missed Enquire. | therefore produced a version for the
VMS, and have used it to keep track of projects, people, groups, experiments,
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software modules and hardware devices with which | have worked. | have found it
personally very useful. I have made no effort to make it suitable for general
consumption, but have found that a few people have successfully used it to browse

through the projects and find out all sorts of things of their own accord.

Hot spots

Meanwhile, several programs have been made exploring these ideas, both
commercially and academically. Most of them use "hot spots” in documents, like
icons, or highlighted phrases, as sensitive areas, touching a hot spot with a mouse
brings up the relevant information, or expands the text on the screen to include it
Imagine, then, the references in this document, all being associated with the network
address of the thing to which they referred, so that while reading this document you

could skip to them with a click of the mouse.

"Hypertext" is a term coined in the 1950s by Ted Nelson [...], which has become
popular for these systems, although it is used to embrace two different ideas. One
idea (which is relevant to this problem) is the concept: "Hypertext": Human-readable

information linked together in an unconstrained way.

The other idea, which is independent and largely a question of technology and time,
is of multimedia documents which includc graphics, speech and video. | will not
discuss this latter aspect further here, although I will use the word "Hypermedia"” to
indicate that one is not bound to text.

It has been difficult to assess the effect of a large hypermedia system on an
organisation, often because these systems never had seriously large-scale use. For
this reason, we require large amounts of existing information should be accessible

using any new information management system.

CERN Requirements

To be a practical system in the CERN environment, there are a number of clear

practical requirements.
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Remote access across networks.

CERN is distributed, and access from remote machines is essential.

Heterogeneity

Access is required to the same data from different types of system (VM/CMS,
Macintosh, VAX/VMS, Unix)

Non-Centralisation

Information systems start small and grow. They also start isolated and then merge. A
new system must allow existing systems to be linked together without requiring any

central control or coordination.

Access to existing data

If we provide access to existing databases as though they were in hypertext form, the

system will get offthe ground quicker. This is discussed further below.

Private links

One must be able to add one's own private links to and from public information. One

must also be able to annotate links, as well as nodes, privately.

Bells and W histles

Storage of ASCII text, and display on 24x80 screens, is in the short term sufficient,
and essential. Addition of graphics would be an optional extra with very much less

penetration for the moment.

Data analysis

An intriguing possibility, given a large hypertext database with typed links, is that it
allows some degree of automatic analysis. It is possible to search, for example, for
anomalies such as undocumented software or divisions which contain no people. It is

possible to generate lists of people or devices for other purposes, such as mailing lists
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of people to be informed of changes. It is also possible to look at the topology of an
organisation or a project, and draw conclusions about how it should be managed, and
how it could evolve. This is particularly useful when the database becomes very
large, and groups of projects, for example, so interwoven as to make it difficult to see

the wood for the trees.

In a complex place like CERN, it's not always obvious how to divide people into
groups. Imagine making a large three-dimensional model, with people represented by
little spheres, and strings between people who have something in common at work.
Now imagine picking up the structure and shaking it, until you make some sense of
the tangle: perhaps, you see tightly knit groups in some places, and in some places
weak areas of communication spanned by only a few people. Perhaps a linked
information system will allow us to see the real structure of the organisation in which

we work.

Live links

The data to which a link (or a hot spot) refers may be very static, or it may be
temporary. In many cases at CERN information about the state of systems is
changing all the time. Hypertext allows documents to be linked into "live" data so
that every time the link is followed, the information is retrieved. 1f one sacrifices
portability, it is possible so make following a link fire up a special application, so that
diagnostic programs, for example, could be linked directly into the maintenance

guide.

Non requirements

Discussions on Hypertext have sometimes tackled the problem of copyright
enforcement and data security. These are of secondary importance at CERN, where
information exchange is still more important than secrecy. Authorisation and
accounting systems for hypertext could conceivably be designed which are very

sophisticated, but they are not proposed here.
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In cases where reference must be made to data which is in fact protected, existing file

protection systems should be sufficient.

Specific Applications
The following are three examples of specific places in which the proposed system

would be immediately useful. There are many others.

Development Project Documentation.

The Remote procedure Call project has a skeleton description using Enquire.
Although limited, it is very useful for recording who did what, where they are, what
documents exist, etc. Also, one can keep track of users, and can easily append any
extra little bits of information which come to hand and have nowhere else to be put.
Cross-links to other projects, and to databases which contain information on people

and documents would be very useful, and save duplication of information.

Document retrieval.

The CERNDOC system provides the mechanics of storing and printing documents. A
linked system would allow one to browse through concepts, documents, systems and
authors, also allowing references between documents to be stored. (Once a document

had been found, the existing machinery could be invoked to print it or display it).

The "Personal Skills Inventory**.
Personal skills and experience are just the sort ofthing which need hypertext
flexibility. People can be linked to projects they have worked on, which in turn can

be linked to particular machines, programming languages, etc.

The State of the Art in Hypermedia

An increasing amount of work is being done into hypermedia research at universities
and commercial research labs, and some commercial systems have resulted. There

have been two conferences, Hypertext '87 and '88, and in Washington DC, the
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National Institute of Standards and Technology (NST) hosted a workshop on

standardisation in hypertext, a followup of which will occur during 1990.

The Communications of the ACM special issue on Hypertext contains many
references to hypertext papers. A bibliography on hypertext is given in [NIST90],

and a uucp newsgroup alt.hypertext exists. | do not, therefore, give a list here.

Browsing techniques

Much of the academic research is into the human interface side of browsing through
a complex information space. Problems addressed are those of making navigation
easy, and avoiding a feeling of being "lost in hyperspace". Whilst the results of the
research are interesting, many users at CERN will be accessing the system using

primitive terminals, and so advanced window styles are not so important for us now.

Interconnection or publication?

Most systems available today use a single database. This is accessed by many users
by using a distributed file system. There are few products which take Ted Nelson's
idea of awide "docuverse" literally by allowing links between nodes in different
databases. In order to do this, some standardisation would be necessary. However, at
the standardisation workshop, the emphasis was on standardisation of the format for
exchangeable media, nor for networking. This is prompted by the strong push toward
publishing of hypermedia information, for example on optical disk. There seems to
be a general consensus about the abstract data model which a hypertext system

should use.

Many systems have been put together with little or no regard for portability,
unfortunately. Some others, although published, are proprietary software which is not
for external release. However, there are several interesting projects and more are
appearing all the time. Digital's "Compound Document Architecture” (CDA) , for
example, is a data model which may be extendible into a hypermedia model, and

there are rumours that this is a way Digital would like to go.
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Incentives and CALS

The US Department of Defence has given abig incentive to hypermedia research by,
in effect, specifying hypermedia documentation for future procurement. This means
that all manuals for parts for defence equipment must be provided in hypermedia
form. The acronym CALS stands for aComputer-aided Acquisition and Logistic

Support).

There is also much support from the publishing industry, and from librarians whose

job it is to organise information.

What will the system look like?

Let us see what components a hypertext system at CERN must have. The only way in
which sufficient flexibility can be incorporated is to separate the information storage
software from the information display software, with a well defined interface
between them. Given the requirement for network access, it is natural to let this clean
interface coincide with the physical division between the user and the remote

database machine.

This division also is important in order to allow the heterogeneity which is required

at CERN (and would be aboon for the world in general).
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Fig 2. A client/server model for a distributed hypertext system.

Therefore, an important phase in the design of the system is to define this interface.
After that, the development of various forms of display program and of database
server can proceed in parallel. This will have been done well if many different
information sources, past, present and future, can be mapped onto the definition, and
if many different human interface programs can be written over the years to take

advantage of new technology and standards.

Accessing Existing Data

The system must achieve a critical usefulness early on. Existing hypertext systems
have had to justify themselves solely on new data. If, however, there was an existing
base of data of personnel, for example, to which new data could be linked, the value

of each new piece of data would be greater.

What is required is a gateway program which will map an existing structure onto the
hypertext model, and allow limited (perhaps read-only) access to it. This takes the
form of a hypertext server written to provide existing information in a form matching

the standard interface. One would not imagine the server actually generating a
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hypertext database from and existing one: rather, it would generate a hypertext view

of an existing database.

Fig 3. A hypertext gateway allows existing data to be seen in hypertextform by a

hypertext browser.

Some examples of systems which could be connected in this way are

uucp News
This is a Unix electronic conferencing system. A server for uucp news could
makes links between notes on the same subject, as well as showing the
structure of the conferences.

VAX/Notes
This is Digital's electronic conferencing system. It has a fairly wide following
in FermiLab, but much less in CERN. The topology of a conference is quite
restricting.

CERNDOC
This is a document registration and distribution system running on CERN's
VM machine. As well as documents, categories and projects, keywords and
authors lend themselves to representation as hypertext nodes.

File systems
This would allow any file to be linked to from other hypertext documents.

The Telephone Book
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Even this could even be viewed as hypertext, with links between people and
sections, sections and groups, people and floors of buildings, etc.

The unix manual
This is a large body of computer-readable text, currently organised in a flat
way, but which also contains link information in a standard format ("See
also..").

Databases
A generic tool could perhaps be made to allow any database which uses a

commercial DBMS to be displayed as a hypertext view.

In some cases, writing these servers would mean unscrambling or obtaining details of
the existing protocols and/or file formats. It may not be practical to provide the full
functionality ofthe original system through hypertext. In general, it will be more
important to allow read access to the general public: it may be that there is a limited
number of people who are providing the information, and that they are content to use

the existing facilities.

It is sometimes possible to enhance an existing storage system by coding hypertext
information in, if one knows that a server will be generating a hypertext
representation. In 'news' articles, for example, one could use (in the text) a standard
format for a reference to another article. This would be picked out by the hypertext
gateway and used to generate a link to that note. This sort of enhancement will allow

greater integration between old and new systems.

There will always be a large number of information management systems - we get a
lot of added usefulness from being able to cross-link them. However, we will lose out
if we try to constrain them, as we will exclude systems and hamper the evolution of

hypertext in general.
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Conclusion

We should work toward a universal linked information system, in which generality
and portability are more important than fancy graphics techniques and complex extra

facilities.

The aim would be to allow a place to be found for any information or reference
which one felt was important, and a way of finding it afterwards. The result should
be sufficiently attractive to use that it the information contained would grow past a
critical threshold, so that the usefulness the scheme would in turn encourage its

increased use.

The passing of this threshold accelerated by allowing large existing databases to be

linked together and with new ones.

A Practical Project

Here | suggest the practical steps to go to in order to find a real solution at CERN.
After a preliminary discussion of the requirements listed above, a survey of what is
available from industry is obviously required. At this stage, we will be looking for a

systems which are future-proof:

» portable, or supported on many platforms,

 Extendible to new data formats.

We may find that with a little adaptation, pars of the system we need can be
combined from various sources: for example, a browser from one source with a
database from another.

I imagine that two people for 6 to 12 months would be sufficient for this phase of the

project.

A second phase would almost certainly involve some programming in order to set up
areal system at CERN on many machines. An important part of this, discussed
below, is the integration of a hypertext system with existing data, so as to provide a

universal system, and to achieve critical usefulness at an early stage.
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(... and yes, this would provide an excellent project with which to try our new object

oriented programming techniques!) TBL March 1989, May 1990
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