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Abstract

Usability refers to the study and measurement of the quality of human-computer interaction.
Internet-based banking is a task-oriented, goal-directed, Web-based, E-commerce application where
users access and manipulate bank accounts remotely through a Web browser interface. The
examination of the usability of this interaction through the distributed medium of the Internet formed

the research basis.

The aims of the research are to review the application of general usability principles and properties
to Internet-based banking, examine existing usability guidelines for hypermedia and Web design,
and apply these during a structured evaluation of local and international online banking facilities.
The research instrument is a combination of a checklist-based and heuristic evaluation, and is

preceded by a task analysis.

Three research questions are addressed and solutions suggested. These are related to improving
Internet banking usability, finding the best approach for measuring this, and creating an awareness

that Web usability is important.
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Introduction: Usability and
The éfa]u:zaﬁcih of usability for an Internet banking ap“pliéation isr iii’frod,ul:éd- The

research problem; questions, objectives, and benefits are formulated and-deseribed.
Amoverview for each of uded chaptersis presented.

1.1 Introduction

Usability refers to the improvement, study and measurement, of the quality of human-computer
interaction. Internet-based banking is a task-oriented, goal-directed, Web-based application where
users access and manipulate bank accounts through a Web browser interface. The study of the
usability of this interaction through the distributed medium of the Internet formed the basis for this

research.

1.2 The research dimensions

1.2.1 The research problem and its importance
When viewed as an application host and information, education, and entertainment delivery medium,
the Internet dwarfs all other comparable software products and platforms in terms of its number and

variety of users and client platforms.

Within this distributed environment interactive applications currently constitute a small but rapidly
growing class of mainly Web browser based software products. Electronic commerce (E-commerce)
is one important example of these Internet-based applications and banking through the Internet
should be viewed as a significant category of e-commerce applications. No other type of Internet
application currently receives more attention and resource allocation than e-commerce and it is
undisputed that the very survival of both retail and commercial banking will depend on their

enthusiastic and effective adoption of this kind of remote banking.

Across the world increased competition, deregulation, and the spread of electronic banking are
reducing the number of banks and their branches through consolidation, mergers and even closure.
Electronic banking in general, and Internet-based banking in particular, offers one route to the

salvation and continued growth of these ‘traditional’ banks. These institutions believed in the past
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that their (many) branches offered them distinct competitive advantages, but in most cases branch-
saturation strategies have proved to be inefficient and costly solutions towards the achievement of

excellence and convenience in client service.

Within this context the Internet and its hosted applications remain a remarkably immature
technology and application domain, given the explosive growth in its user count. This conjuncture of
an immature technology, a distributed delivery and interaction, an immense heterogeneous client
base, and a usability-naive Web developer community, has led to a number of unique and also

common usability problems, but with an impact that surpasses all that has ever been experienced.

Three essential questions that will be addressed by this research are:

(1) How can the quality of interaction (usability)} during an Internet-based banking task be
improved?
(2) What is the best approach and method for measuring this usability?

(3) How should an awareness be created that ‘usability marters’ — even on the Web?

To conclude, the research problem is two-fold but interrelated — promoting the design of high
usability Internet-based applications and services, and managing the growing emphasis placed on

electronic banking services such as Internet banking.

1.2.2 The research objectives and benefits

The aims of the research are to review the application of general usability principles and properties
to Internet-based applications, examine those usability guidelines that currently exist for hypermedia
design, and then apply these criteria during a structured evaluation of both local and international
online-banking facilities. The proposed research will contribute towards finding solutions for the
important problem of designing high usability Internet-based and security-sensitive interactive
systems. More specifically, finding answers to the three research questions will be addressed. In
addition an examination of the nature of, and support given to, the user’s task during a banking

session will be included.

1.2.3 The research design, instrument, and sample

A two-stage approach had been used. The exploratory phase consisted of a preliminary research
project that focused on the home-banking facilities provided by one local bank (Standard Bank). The
formal phase expanded on this examination with the inclusion of other banks, and the application of
the two main research instruments. For this type of application no significant control over the main
usability variables can be exercised. For some of the local banking sites (especially Standard Bank),

a longitudinal study was also conducted.
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The research instrument is a combination of a checklist-based and heuristic evaluation, and is
preceded by a task analysis. The five local banks that offer Internet banking facilities (ABSA,
Nedbank, Standard Bank, First National Bank and Mercantile Bank), and a selection - based on a
spread in observed usability - of six major international banks (such as the Bank of America),

constituted the research sample.

1.2.4 Data collection and analysis

Primary data collection consisted of capturing the results of interactive online banking sessions,
which for Standard Bank had been as an actual client, but for the other sites using their
demonstration facilities. The body of printed literature on usability, human computer interaction,
Internet banking, hypermedia applications, and web page design, was the main source for secondary

data. These sources were supplemented with applicable Internet-based resources.

1.3 A chapter overview

The research project is presented as ten chapters. Four of these are directly concerned with the

empirical usability evaluation and task analysis.

Chapter 1. Introduction: Internet-based banking and Usability. This is the current chapter and
includes a description of the research dimensions such as the research problem, its aims, the research
instrument and its importance and benefits. It also includes an overview of all ten chapters that

constitute the body of the research effort.

Chapter 2. HCI and Usability. This chapter examines some of the important issues related to
human-computer interaction. It includes a discussion of usability and its underlying principles and
properties, continues with a brief examination of the modern graphical user interface, and concludes
by examining the different classes of interaction styles. The aspects of usability and interaction as

presented in this chapter form the foundation for all the subsequent chapters and discussions.

Chapter 3. Usability for the Web. The general usability principles and properties as examined in
chapter 2 also apply to the design of Internet and Web-based interactive software products. Because
of certain unique characteristics of Web-based applications (such as response, feedback, browser,
bandwidth and graphics limitations), and the extremely wide range of client characteristics it is also

appropriate to examine hypermedia-specific usability guidelines.

Chapter 4. Internet-based banking. An overview of Internet banking and an examination of a
selection of banks that offer Internet-based banking are included in this chapter. A classification for

banks with a Web presence is presented and commonly used terms such as home banking, PC
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banking, and Internet banking are discussed. The advantages associated with Internet-based banking

for both the bank and their clients are also presented.

Chapter 5. Data collection. This chapter describes the techniques used to capture a selection of
local and overseas Internet-banking Web sites. Because of the transient nature of these online Web
sites it was necessary to ‘freeze’ these Internet banks for evaluation by capturing them to local
storage in a browsable and interaction-enabled form. The latter aspect proved to be difficult as most
of the banks make use of dynamically generated Web pages. Page architectures used by these banks

are also examined.

Chapter 6. Task analysis. This chapter examines task analysis concepts and approaches. It then
applies one specific approach — TAKD (Task analysis for knowledge description) — to an Internet
banking task where the user logs into the banking facility and displays a balance for a selected
account. The advantages associated with the use of such a structured approach to the analysis of the
banking task in uncovering usability problems are examined and suggestions for improving the

interaction quality are offered.

Chapter 7. Usability evaluation. Although guidelines designed specifically for Web site evaluation
do have merit it is considered more rigorous to base the evaluations on the general usability
standards, principles, and properties as identified in chapter 2. Two evaluation methods were used, a
heuristic evaluation on the overall Internet banking site and a closely related checklist-based
technique on a specific task (as in chapter 6) within the site. This chapter discusses the choices
available for these two evaluation approaches — implementation details for the actual evaluations are

described during chapters 8 and 9.

Chapter 8. Heuristic evaluation. This chapter presents the results of applying a heuristic evaluation
to four South African and six international Internet banking sites. Because Standard Bank (South
Africa) was the only bank that was accessed as a full client as opposed to limited access through a
banking demonstration facility, the main focus of the evaluation had been on this bank’s Web site.
The other banks studied were used to generate material supplementary to this main evaluation and
are not extensively evaluated individually.

The guidelines used are the three categories of general usability principles (learnability, flexibility,
and robustness) and their properties (such as consistency, user guidance, and task conformance).
These three categories are supplemented by four Web-specific guideline groups namely navigation,
the use of aesthetic and minimalist design, the degree of matching between the interactive system
and the real world, consistent appearance and behaviour, and the adherence to, and implementation

of, accepted (formalised or de facto) Web-related standards. Information for all the banks studied
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had been collected through the use of their demonstration facilities — Standard Bank is the only

exception to this.

Chapter 9. Checklist-based evaluation. This chapter describes the application of a checklist-based
usability evaluation to a banking task executed within the Internet banking facility of a South
African bank. Two usability checklists were scored for the banking task as identified and examined
in chapter 6. The first checklist is the detailed Ravden and Johnson (1989) questionnaire, which
although designed for a general usability evaluation is also suitable for use on a goal-oriented Web
application. The second checklist is a brief single page questionnaire designed specifically for an
Internet-based banking evaluation and is used by the JIBC (Journal of Internet Banking and

Commerce).

Chapter 10. Conclusion. The answers to the three research questions are examined and the research
objectives re-appraised. An overview of the conclusions reached for each of the chapters is presented

and suggestions for future research offered.

1.4 Conclusion

The importance of improving usability for the Internet is indisputable. This is because of the
potentially large impact poor quality interaction could have by virtue of the very large number of
Internet users. Internet banking is one notable example in the rapidly expanding domain of Internet

e-commerce applications. It is notable because it has many of the typical characteristics of traditional

interactive GUI-based software products.

In order to improve usability it must first be measured. A heuristic and a checklist-based evaluation

are considered to be suitable approaches for the measurement of Web-based applications.
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Human-computer interaction (HCI), usability, interaction styles and the modern.
‘WIMP-based graphical user interface are examined in this chapter.

2.1 Introduction

This chapter first examines some of the important issues related to human-computer interaction. This
is followed by a discussion of usability and its underlying principles and properties. It continues with
a brief examination of the modern graphical user interface, and concludes by examining the different

classes of interaction styles.

The aspects of usability and interaction as presented in this chapter form the foundation for all the
subsequent chapters and discussions. It is based on two earlier research projects by the author,
namely an examination of the usability characteristics of three file managers (Van Dyk, 1996), and a
study of usability laboratories (Van Dyk, 1998). It makes use of examples from the Internet-based
banking application that will be evaluated for its usability later in the study.

2.2 Human computer interaction

Human-Computer Interaction (HCI) is concerned with the approaches, methods and tools for the
development of the human-computer interface, assessing the usability of computer systems, and with
broader issues about this interaction between humans and computers. It is based on theories about
how humans process information and interact with other people, objects and computers, in an
organizational and societal context. HCI borrows from the knowledge and skills as found in
psychology, anthropology and sociology, in addition to those from the computer and information
system sciences (Preece and Rombach, 1994:553). Note that the equivalent term (Computer-Human-
Interaction), is also widely used (Nielsen, 1993:23) (Sullivan and Tyler, 1991:ix).

Gulliksen and Sandblad (1995:135) note that it is important that user interface design should not be
based on optimizing the use of the computer only. It should rather be an optimization of the total
work activity — they are of the view that the computer should be a ‘transparent’ tool, i.e. the interface
should be ‘obvious’ (and intuitive) to the user. Winograd (1995:65) concludes that as the field of

programming has matured over the years, emphasis has shifted first from programming to
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programmers and then to users. Currently the attention has moved from the algorithms required by
users to the cognitive structures of people who produce and use it, i.e. there is a shift from machines
to people. In this regard the 1994 inaugural statement of the special interest group of the ACM on
HClI reads as follows (Winograd, 1995:67):

‘We seem to have moved well beyond the idea that making a computer useful is
simply to design a good interface between man and machine. Our ideas have evolved
to the point where the richness of human experience comes to the foreground and
computing sits in the background in the service of these experiences.’

The director of systems technology and research at Silicon Graphics (Mashey, 1996:166) explains
that to the specialization of hardware and software a third category should be added. This class of
‘wetware’ (i.e. people) may be indicative of the new trend in thinking about people as a previously
neglected component of an information system. The term ‘liveware’ as used by Harrison (1996), is
an even better description of this third and multi-modally rich, component. This new shift in thinking
is taken a step further in recent HCI research through the use of artificial intelligence (AI)
approaches, in ‘Adaptive User Interfaces’ (Brown, Totterdell and Norman, 1990:2), and ‘Intelligent
User Interfaces’ (Sullivan and Tyler, 1991:vii).

Dix, Finlay, Abowd and Beale (1998:110) refer to a comprehensive framework for HCI and its main
components (such as ergonomics, dialog, the societal and organizational context (environment),
input/output, system/user and the interface), which is sourced from the curriculum development
subgroup of the same group (ACM SIGCHI) as above. The same authors (Dix et al., 1998:105) also
discuss two other frameworks for HCI. The first is based on Norman's two phase uni-directional
model for HCI, and the second an extended four step bi-directional interaction model proposed by
Abowd and Beale, that addresses the limitations in Norman's unidirectional framework (user to
system only), and includes the system's communication through the interface. In the excellent
discourse by Weller and Hartson (1992:313) on the direct-manipulation paradigm in HCI, the aspect
of empowering interaction environments is comprehensively addressed. They examine the problem
of user cognition during problem solving through a computer, and achieving enhanced usability

through user confidence and human-computer partnerships.

Grudin (1993:114) also examines the aspect of HCI directionality, and comments on the
development of human-computer interfaces: from programmer interfaces to user interfaces
(dangerous because of the implication that there is a ‘typical user’), and recently to organizational
interfaces (to indicate the shift towards collective/group support). Grudin continues (1993:116) by
acknowledging the importance of recognizing directionality differences in the human-computer (as
opposed to computer-human) interfaces, and notes that the two are not mirror images. The
computer's interface to the user can be reasonably and simply described as being the software

controlling the dialog via I/O devices, i.e. it is an engineering perspective. The opposite case, namely
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the user's interface to the computer is considerably more complicated — users consult documentation,
are trained, get advice from colleagues, system administrators, and have their system modified. A
user's interaction is shaped by a multitude of surrounding factors — his work or task environment.

These two interface views are shown in figure 2.1.

It can therefore be concluded that in order to design quality user interfaces, a user's model of the
world — his mental, conceptual model or ‘world view’ (from Grudin (1993:115) on Moran's 1981
seminal work on mental models) — must be incorporated into the design. Grudin (1993:116-118) also
discusses a number of barriers that prevent and discourage designers from basing their design on the

a user's own mental model, and instead using their own often incorrect interpretation of the system

user.

Figure 2.1 The two views of HCI

(a) The computer's interface to the user (b) The user's interface to the computer
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Source: Grudin, 1994:116.

2.3 Usability

Usability (which is preferred to the less rigorous term ‘user friendly’ — Nielsen (1993:23,
1996(1):12) comments interestingly on the difference), as an aspect of the study of human computer
interaction, is in essence the systems ability to support the user's activities and tasks (Newmann and

Lamming, 1995:166). For a software product, usability is the user's view of the software quality (De
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Wet, 1994:75), and this quality may be operationally measured in terms of criteria such as
learnability, flexibility, reliability, and consistency (Preece and Rombach, 1994:557). It is therefore a

reflection of the interaction quality.

Branaghan (1997, URL: Branaghanl) offers a different perspective on usability (shown in figure
2.2). He regards usability as part of the broader quality of usefulness — i.e. that which refers to
whether a (software) product helps the user to achieve his/her goals. One component of usefulness is
utility, which refers to whether the product has the required functionality that the user needs in his
task execution. The other component is then usability, which refers to whether the user can easily
access that functionality. Note that his view is not a fundamental extension of the concept of
usability (as task support is covered by aspects such as task conformance), but his view is
nonetheless a useful alternative representation. Sutcliffe (1988:184), also considers utility — or task
and system functionality — to be an essential usability ‘quality’. Nielsen (1993:25), earlier expanded
on the interpretation from Branaghan (1997). He includes the dimensions of social and practical
acceptability to the left-hand side of figure 2.2.

Figure 2.2 The two components of usefulness

> SATISFACTION |
> uTILITY

> EFFICIENCY |

USEFULNESS

—>1 USABILITY R LEARNABILITY

> MEMORABILITY |

Source: URL: Branaghan! (1997).
ERROR-MINIMIZATION

Usability principles such as learnability, flexibility, and robustness (Dix et al., 1998:162), are
often used to explain the concept of usability. These when applied to the design of interactive
systems will enhance its usability. The principles are in turn composed of several usability properties

(sub-principles), and are as listed in table 2.1.

There are a number of large commercial companies with usability laboratories (Van Dyk, 1998) that
provide information as to what they regard as important usability principles. Microsoft and IBM are
amongst the larger of these, and Microsoft's seven ‘user-centered design principles’, and IBM's

eleven ‘usability design principles’ (URL: Microsoftl, URL: IBM1), are presented in table 2.2.
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Table 2.1 Usability principles and properties

Learnability Flexibility Robustness Language-Action
paradigms
Synthesizability Dialog Initiative Observability
Consistency Multi-threading Recoverability
Familiarity Task Migratability | Responsiveness
Visual clarity Substitutivity Task Conformance
User Support and Guidance | Customizability WYSIWYG
Predictability Control
Generalizability
Enjoyability
Interaction Metaphors
Conceptual Models
Source: De Wet (1994).

Table 2.2 Usability principles from Microsoft and IBM

Microsoft: User Centered Design Principles IBM: Usability Design Principles
1 | User in control 1 | Support
2 | Aesthetics 2 | Familiarity
3 | Simplicity 3 | Simplicity
4 | Directness 4 | Obviousness
5 | Consistency 5 { Satisfaction
6 | Forgiveness 6 | Encouragement
7 | Feedback 7 | Safety
8 | Versatility
9 | Personalization
10 { Affinity
11 | Accessibility
Source: URL: Microsoftl, IBM1 (1997).

Note that Microsoft’s principles correspond closely to what are listed as properties (sub-principles)
in table 2.1. Properties such as personalization (which includes VRML GUI's — IBM's real-world and
real-places interfaces, and avatars, receive strong emphasis from IBM as an important part of their
‘future’ interfaces — as referred to by Tebbutt (1997:228) whilst examining Tony Temple's (IBM's
VP of HCI) views on usable interfaces. But it is in essence closely related to the flexibility properties
listed in table 2.1, such as customizability and migratability. According to Shneiderman (1992:203)
the related principle of ‘virtuality’ — i.e. a user's mental model of a real world inside the computer, is

an important aspect of modern direct manipulation interfaces.

As expected, many entertainment companies join Microsoft in another view of usability (URL:
Microsoft2), by including interactivity as one of their main usability properties — this could be

viewed as a combination of user engagement. enjoyability, consistency and familiarity (URL:
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Andironl). According to Garzotto, Mainetti and Paolini (1995:75), interactivity is usually
considered to be a blend of dynamics — moving, navigation, and playing, and of presentation — i.e. it

is supported through content and functionality.

It should be noted that there is to some extent disagreement on the naming and nature of these
principles and properties. Newmann et al. (1995:7-8, 30, 76, 183), refer to ‘retention of acquired
skills’, ‘user satisfaction’, ‘speaking the user's language’, ‘provision of shortcuts’, ‘reducing the
user's memory load’, and ‘clearly marked exits’, as being major usability factors. Mayhew (1992:8-
28), identifies aspects such as ‘invisible technology’, ‘error protection’, and ‘ease of learning’ as the
major usability design guidelines. Sutcliffe (1988:184-185) identifies five usability qualities, namely
Leamnability, Utility, Coverage, Effectiveness, and Attitude. On further analysis most of these factors
can be shown to be closely related to the principles and properties as listed in table 2.1. Others such

as satisfaction are included in the second list (table 2.2).

2.4 Usability principles and properties

These should be attributes of the total work system, rather than just aspects of the software product
or of the software-hardware system. It includes the user, the environment, the task, and the computer

system, and it enhances the quality of interaction between user and computer.

In addition to the general usability principles and properties as discussed here, chapters 3 and 7
include an examination of Web-specific usability properties such as navigation and minimalist page
design. Also included is an explanation of the relation between these general and Web-specific
usability properties. Chapter 8 applies the properties and principles presented in this chapter to a

heuristic evaluation of an Internet-based banking application.

Bastien and Scapin (1995:106) prefer the term ‘usability dimensions’, and describe these as
dimensions aimed at explaining the concept of usability, evaluating/measuring interface features,

and organizing sets of data on user interface design.

Three such principles which when applied to the design of interactive systems will enhance its
usability, are identified by Dix et al. (1998):

(1) Learnability: The ease with which maximal performance and effective interaction is achieved.
(2) Flexibility: Exchanging information through a number of choices and options.

(3) Robustness: Support in determining successful achievement and goal assessment.

De Wet (1994:76) adds a fourth principle:

(4) Language-Action paradigms: Image projection through either action or language/words at the

interface level.
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Sutcliffe (1988:184-185) identifies five related usability qualities:

(1) Learnability: This covers both learning and remembering, and can be measured via changes in
error rates, task completion times, recall of facilities and names, and user knowledge.

(2) Utility: This is linked to system functionality and matching the user's task requirement with
perceived ways to do it (the task-fit).

(3) Coverage: This is the number of system facilities actually used.

(4) Effectiveness: This is how well the system performs when achieving user goals. It can be
measured as error rates, task completion times, and system facilities usage.

(5) Attitude: This is an indicator of user satisfaction and motivation.

Closely related to the previous is Nielsen’s (1993:26) five measurement dimensions — learnability,
efficiency, memorability, errors, and satisfaction. His comment on the choice of users for measuring
these dimensions is interesting — an experienced user will yield a smaller volume of learnability data

than a novice user.

Bastien and Scapin (1992:187, 1995:110) use the terms usability dimension, usability principle, and
usability heuristic and usability criterion interchangeably. They also identify a set of 18 elementary
ergonomic criteria, which includes guidance (prompting, grouping and distinction of items),
immediate feedback, legibility, user workload (brevity (concision, and minimal action) and
information density), user explicit control (explicit user actions, user control), adaptability
(flexibility, user's experience management), error management (error protection, error messages

quality, error correction), consistency, significance of codes, and compatibility.

Woodson, Tillman and Tillman (1992:ii), note that ‘human factors engineering’ is the (only) correct
equivalent for ‘ergonomics’ — with the first term widely used in the United States. Alternatively the
term ergonomics is the preferred term for industrial-related work, whereas the first is the preferred

term by the U.S. military.

Newman and Lamming (1995:7-8,30,76), prefer the use of ‘usability factors’, and identify retention
of acquired skills, learning to use the system, error recovery by the user and error incidence, user's
satisfaction, customizing and reorganizing the system, and speed performance, as the major factors —

these are all covered by the previously presented classification scheme.

Newmann et al. (1995:183) are of the opinion that a different set of usability factors (taken from
Nielsen and Molich, 1989), will be more suitable for use as guiding factors during a heuristic
evaluation. These are simple and natural dialog, minimizing the user's memory load, consistency,
feedback, provision of shortcuts, good error messages, clearly marked exits, error prevention, and
‘speaking the user's language’ — they are perhaps closer related to the factors used during a

cognitive walkthrough.
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Mayhew (1992:8-28), lists the following as desirable usability design guidelines - user, product, task
and work-flow compatibility, consistency, familiarity, simplicity, direct manipulation, control,
WYSIWYG, flexibility, responsiveness, invisible technology, robustness, protection (against human

error), and ease of learning and use.

The three main principles (Dix et al., 1998) are in turn composed of several sub-principles as listed
in table 2.1. In order to distinguish between the main design principles and the sub-principles, the

latter will be referred to as usability properties.

The addition of the enjoyment (pleasurable) property (De Wet, 1994) is interesting, especially when
regarding its connection with the important notion of Internet-based user engagement and
entertainment. Enjoyability is also listed by Card et al. (1983:409) as a usability performance

variable.

2.4.1 Learnability

This is the ease with which maximal performance and effective interaction is achieved (Dix et al.,
1998:162). It covers both learning and remembering and it can be measured via changes in error
rates, task completion times, recall of facilities and names, and user knowledge (Sutcliffe,
1988:184). Ten of the specific usability properties that support the principle of learnability are
discussed below. Learnability through user guidance is shown in figure 2.3 (www.sbic.co.za, 1998).
This is an Internet-banking session using the bank’s interactive demonstration facility in the right-

hand browser window, and the bank’s online-help facility in the other (left-hand) browser window.

Predictability: This is support of the user to determine the effect of future action based on past
interaction history, and is the avoidance of surprises to the user (except to support the
enjoyment/engagement property where appropriate). Predictability is a user-perspective-based
deterministic concept: computers are inherently deterministic already. It is related to the ability of
the user to determine the effect of operations on the system (based on the user's mental model of
system behaviour), and the knowledge of which operations can be performed, i.e. a high degree of
potential operation visibility must exist. It supports the human ability for higher recognition than just

recall performance (Dix et al., 1998:163).

Synthesizability: This supports the user to assess the effect of previous operations on the current
state of the system. It is concerned with the building of the user's mental model of how the system
behaves (as used in behaviour prediction above). It is important that when the internal state is
changed through an operation, this must be visible to the user in an informative, honest, and clearly

observable manner. The notification of the change can be either immediate (preferred), or delayed
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argument invocation, i.e. it is always relative (Dix et al., 1998:166). De Wet (1994:79) distinguishes
between semantic consistency (the meaning of the interface elements), syntactic consistency (the

appearance of the interface elements), and physical consistency (the hardware and its use).

Visual Clarity: This is achieved if output information is displayed in a format that is clear, precise,
sharp, well-organized, unambiguous and easy to read. The user's attention should be drawn to
important aspects in the output display, possibly through visual stimulation — blinking, colour
schemes, borders etc. (De Wet, 1994:80-81). Shneiderman (1992:80) lists nine categories of user
‘attention-getters’, but recommends restraints (as listed in brackets) in its use to avoid desktop
cluttering. They are intensity (two levels), marking (underline, boxing, arrow pointer, bullet/asterix,
*X"), size (four or less), fonts (three or less), inverse video, blinking (2 to 4 Herz), colour (4 standard
and occasional other colours), colour blinking (two colour change), and audio (regular feedback

through soft tones, harsh tones for emergencies).

Enjoyability: Marcus (1993:101) proposes using the term ‘playstations’ instead of ‘workstations’,
to refer to the new type of interface that will ‘engage and entertain’ the user, i.e. the interaction will
be of an enjoyable nature. In order to achieve this new level of positive communication in HCI
aspects such as the user's mental model, metaphors (situational mapping agents), model navigation,

and the appearance of the user interface are of prime importance.

Weller et al. (1992:318,325) also address this aspect of user engagement in detail through the use of
‘seductive interfaces’ where engagement is meant to be a high level of user involvement, attention
and interest. (Note that engagement does not imply entertainment or enjoyment, though the opposite
does apply: ‘positive engagement’ may be an appropriate term.) Engaging interfaces according to
them are also related to those that encourage browsing, exploration and experimentation, and result
in an eagerness to use the system. Weller et al. (1992:325) observe that the mimetic illusion (a
dramatic and artistic representation) of the interface, promotes this idea of user engagement, such as
is used in arcade-style games. An engaging interface should be multi-modal: visual, auditory, and

lexical. De Wet (1994) associates enjoyment with pleasant and exiting interfaces.

User Support and Guidance: This is the degree to which the system combines learning during
using. It leads users by provision of informative, easy to use and relevant, guidance and support,
such as through online and offline help facilities and meaningful error dialog messages. Trial-and

error (experimentation) learning should be supported and even encouraged (De Wet, 1994:81).

Conceptual (Mental) Models: This is the mind picture the uéer has about the system. The
development of such a model is part of learning the new system, by starting with a familiar analogy
and then shaping it through the differences inherent in the new system. Apart from a learning aid,

mental models are also employed in predicting system behaviour. The developer or designer usually
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mental model, but can never dictate it — the user will formulate and use his/her own individual mind

picture.

Interaction Metaphors: This is a type of contextual or situational mapping agent, where a familiar
object from one context is used to convey a similar property to the other non-literal context. It can be
used to teach a new concept in terms of another that is already understood and familiar, and results

in enhancing the consistency and learnability of the interface (De Wet, 1994:80).

Metaphors are common in HCI, such as the ‘virtual office’ and presenting the interface as a
‘desktop’. Mayhew (1992:97-98) examines the Apple Macintosh desktop metaphor and its Inbox,

Outbox, Trashcan, Clock, Appointment Book, Folders and Documents.

The Wang Freestyle desktop is another prime example of this metaphor implemented in a true
object-orientation — its desktop contains icons resembling office equipment such as a fax machine, a
printer, a file cabinet, a stapler and unstapler, pads of paper, a trash can, and an inbox. It is different
from most systems in that a graphics tablet and pen (rather than a mouse) is used to manipulate these
objects, and was known for its ability to perform almost all operations without touching a keyboard.
Note that this was an application rather than an operating system — although the distinction between

the two is often blurred in modern GUI operating systems (Greenberg, 1989:156).

Other common metaphors include the ‘trashcan’ ‘paper bin’ and ‘recycle bin’. Marcus (1993:103-
106) discusses the optimal use of metaphors in detail, and presents an extensive list of these

elements.

2.4.2 Flexibility

This is the multiplicity of ways in which information can be exchanged between the user and system
(Dix et al., 1998:167). Six of the specific usability properties that support the principle of flexibility

are discussed below.

Dialog Initiative: This allows the user freedom from artificial constraints on the input dialog
imposed by the system, aims to maximize the user's ability to pre-empt the system (user pre-emption
enhances flexibility), and minimizes the system's ability to pre-empt the user (system pre-emption
restricts the user to a fixed input dialog behaviour) (Dix et al., 1998:168). A pre-emptive system
(also referred to as a modal system) may however be required in some cases for safety purposes,

where it is possible to loose track of the tasks initiated or where data integrity may be compromised
(De Wet, 1994:83),
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Multi-threading: This is the ability of the system to support user interaction on more than one task
at a time. Two type of multi-threading exist — concurrent (simultaneous communication of separate
task communication) and interleaved (a temporal overlap between tasks, i.e. time-slicing) (Dix et al.,
1998:169). A multi-modal system relates to this principle and has two dimensions — separate
communication channels combined into a single input or output (an error message is announced with
a beep sound), and multiple input channels which may be used for the same action (such as different
ways to open a window) (De Wet, 1994:83). Windowing systems are a natural implementation of a

multi-threading dialog, with each window representing a separate task.

Task Migratability: This refers to the transfer of control for task execution between the system and
user partnership. For example an internal system task can become a cooperative and shared action if
the situation, system or user requires this (Dix et al., 1998:170). Equal opportunity (Thimbleby,
1990) is related to this property and also to substitutivity, as discussed next (De Wet, 1994:83).

Substitutivity: This allows equivalent input and output values to be (arbitrarily) substituted, such as
an input in different units, or an output (representation multiplicity) in graphic or text format (Dix et
al., 1998:170). Equal opportunity is a blurring between input and output, the conversion of one into

the other, and requires a user pre-emptive system (i.e. the user in control).

Customizability: This is the degree of modifiability (customization) of the user interface by the user
or the system itself, i.e. the interface adaptability — user initiated, or adaptivity — system initiated
(Dix et al., 1998:171). The advantage of such system flexibility can be an increase in user
engagement and productivity, but can also lead to a loss in portability and consistency (De Wet,
1994:85).

Control: This is related to most of the other flexibility properties — dialog initiative, equal
opportunity, task migratability, substitutivity, and user customization. System control (the system
dictates) and user control (the user dictates), are both found in varying degrees in any system, and a
balance between task and user should be found (De Wet, 1994:85).

2.4.3 Robustness

This is the support that is given to the successful achievement and assessment of the user's set of
goals interacting with the system (Dix et al., 1998:172). It is the extent to which the system can
continue to perform despite a violation of its specification assumptions (De Wet, 1994:90). Five of

the specific usability properties that support this principle are discussed below.

Observability: This refers to the user's ability to evaluate the internal system state from its

perceivable representation. Observability is related to the principles of browsability (exploring the



HCI and Usability 25

internal system state through its (limited) external viewport), defaults (a response is recognized
rather than recalled — of which two type are found (static (initialized) defaults, and dynamic
(session-evolving) defaults), reachability (the possibility of navigation through the observable
internal system state), and persistence (the duration of a communication action, and the user's ability
to make use of it) (Dix et al., 1998:172) (De Wet, 1994:86).

Recoverability: This is the user's ability to take corrective action after recognizing an error.
Recoverability can be forward (when the error is uncorrectable and not revocable), or backward
(undo the previous condition until a stable state is reached — i.e. roll the system state back).
Recovery can also be system initiated (ensuring fault-tolerance, safety, reliability, and
dependability), or user initiated. The principle of commensurate effort states that a difficult ‘do’
operation will be difficult to ‘undo’ as well, and this should be applied during recovery design (Dix
etal., 1998:173).

Responsiveness: This is the user's perception of the communication rate with the system (Dix et al.,
1998:174). It is the degree to which the system responds quickly and meaningfully to user requests
to carry out various operations (De Wet, 1994:88). Informative feedback is related to this, as poor
feedback is perceived to be poor responsiveness (no indication of the interaction). Response time
(time required by the system to indicate a state change to the user) and response time stability
(consistency) are important. The first should be as short as possible and the second should be
consistent in order to enable the user to construct an accurate and dependable mental response

picture of the system (De Wet, 1994:88).

Task Conformance: This is the degree to which the system supports the user's tasks of interest, and
the way the user understands it. Task completeness refers to the coverage of the task (level of
mapping between system services and the user tasks), and task adequacy to the user's understanding
of the tasks. De Wet (1994:89) mentions that task conformance is enhanced by reducing the
semantic distance between the form of an expression and its meaning. Semantic distance is a

function of syntactical, lexical, and layout aspects.

WYSIWYG: As a principle (‘What You See Is What You Get’) refers to what is seen should ‘tell
the whole story’ (De Wet, 1994:89). Dix et al. (1998:84) emphasize however that it should be
remembered that the two media of paper and screen (hard and softcopy), are in some aspects such as
resolution significantly different, and that WYSIWYG is not a panacea for all usability ills — “What
you see is ALL you get’ (Dix et al., 1998:151). Dix et al. (1998:354) regard WYSIWIG as a generic -
usability principle (such as ‘undo’), that strongly and positively impacts on the previously discussed

aspects of predictability and observability.
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2.5 The graphical user interface (GUI)

According to Microsoft a true GUI environment must satisfy six requirements (Seymour, 1989:98):
(1) It is a graphically oriented interface, making extensive use of icons.

(2) It has good screen aesthetics — it looks good and is a pleasure to work with.

(3) 1t allows direct manipulation of on-screen elements, allowing for grab and drag rather than
command execution.

(4) It embraces the object-oriented paradigm, so that the user chooses an object first, then selects the
action. This frees the user from an action sequence that must be completed before moving onto the
next task.

(5) 1t offers standard expected elements, such as menus, standard window elements, and dialog
controls, to provide consistency across applications.

(6) It explores bitmapped displays, offering true WYSIWYG representation of printed output.

(7) Additional elements that Microsoft feels that a GUI should incorporate are:

(7.1) Application support: A strong set of user-interface controls tools to build applications.

(7.2) Consistency across platforms as well as across applications.

(7.3) Ease of use, visual appeal, ease of installation configuration, and high enjoyability

(7.4) Productivity: WYSIWYG and information communicated through graphics

(7.5) Flexibility: Support for a keyboard and mouse as well as for range of devices and peripherals.
(7.6) User customization and personalization.

(7.7) Multiple-application and inter-application support with tools such as dynamic data exchange,

messages, and clipboards.

It is interesting to note that at that stage (1989), Microsoft's own Windows GUT's included very few
of these elements, but that its 1995 and 1998 Windows releases did exhibit most of these elements.
From this description, interface styles such as DM (direct manipulation), WIMP, Menus, Graphical
interface, Form Fill-in (as in dialog boxes) and WYSIWYG, are evidently very much a part of a
typical modern GUI As such they are also found in the Windows-hosted and Internet-based banking

applications examined.

2.6 Dialog and interaction styles

Dix et al. (1998:104, 195) appears to use the terms interaction style, interface style and dialog style
interchangeably and synonymously. If interaction is the dialog between user and computer, then the
manner (style) of this interaction has a strong effect on this dialog. According to De Wet (1994:44) a
dialog style is the overall style of interaction, and these can vary from the very simple and highly
constrained to highly complex and open-ended. De Wet (1994:5) considers an interface (dialog)
style to be the type of human-computer interface. She (De Wet, 1994:45) also mentions that most
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interfaces employs more than one dialog style, and that in order to standardize terminology a dialog

style should be called an interface.

The definition by Dix et al. (1998:195) of a dialog style includes both input and output componehts:
‘Dialog style refers to the means by which the user communicates input to the system, including how
the system presents the communication device (output).” Newman and Lamming (1995:180) simply
consider user dialog to be ‘that separate stream of interaction’, and prefer the use of interaction

style to describe the range of alternative design strategies for the user interface (1995:294).

The term ‘interactive interface’ is also used to describe a certain type of architectural design
framework (Rumbauch, Blaha, Premerlani, £ddy and Lorensen (1991:214). As a design type it is
dominated by interaction between the system and independent (not controlled) external agents
(humans, devices, and other systems/programs). Rumbauch et al. (1991:214) note that interactive
interfaces are dominated by a dynamic model (as contrasted to a functional and object model), are
concerned with external appearance rather than deep semantic structure, and are best implemented
using concurrent control (multi-tasking), or event-driven control (via interrupts or call-backs), rather

than procedure-driven control.

Although the focus of this research is on an Internet application running under a WIMP (Windows-
Icons-Mouse-Pointer) type interface, a discussion of other categories is appropriate. It will be
demonstrated that the Windows-based Internet-based interface includes elements from most of the
other interaction styles — especially the windows, direct manipulation (or point-and-click), menu-

based, and form-fill styles.

Van Dyk (1996:6) presents a detailed comparison in table format for interaction style categories as
suggested by Dix et al. (1993:102, 1998:115), De Wet (1994:5), Shneiderman (1992:70), Smith and
Mosier (1986), Baecker and Buxton (1987:427-433), Sutcliffe (1988:68-75), Davis and Bostrom
(1992:148), Newmann and Lamming (1995:294), Weller et al. (1992:323), and Mayhew (1992). Dix
et al. (1998:116) later added the point-and-click, and previously mentioned 3D-interfaces (virtual)
styles to their earlier (1993) list. The comparison (Van Dyk, 1996) is presented here in adapted form
as table 2.3.

The classification used by Baecker et al. (1987:427-433) is comprehensive, offers a finer level of
classification relevant to the WIMP type interfaces examined, and will be used in the discussion
below. Because their classification omits the standard function key style category, this is added to
yield a total of 10 classes of interaction styles. Note that Dix et al. (1998:116) consider the function
key interface to be part of the command line interface. Question and Answer dialog style interfaces

are in essence a type of Form-Filling interaction style.
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Table 2.3 Interaction style classification

Author

Dix De | Smith | Mayhew | Davis | Baecker | Sutcliffe | Newman | Weller | Shneiderman

Interaction Style Wet Lamming

Form-filling 1 1 { 1 1 1 t
Form-fills + Spreadsheets 1 1

Question + Answer (Q+A) 2 2 2 2 2
Q+A + Query Dialog 2

Query Language (i) 3
| Prog. Language Dialog 2

Command Language 3 4 3 3 2 2
Command Line Interface 3 3 3
Command-based Interface 1

Natural Language 4 4 5 4 4 4 3 3
Test-based Natural Lang.
VYoice-based Interaction 5

Menus
Menu Systems 5
Menu Selection 6 4
Menu-based Interface 2 6

Function Keys 6 7 6 7

WIMP (iv) 6 7
Graphics Selection 8
Graphics Interaction 6
Direct Manipulation 8 7 3 7 5 5
Graphical Direct Manip. 8
Iconic Interface 8 6
Window Systems 9

vy | (i (iii)

Notes: Table 2.3

®
(i)

(iii)

(iv)

v)
(vi)

{vii)

Query language could be considered a special case of a command language (Dix et al., 1993:166).
Baecker et al. (1987) consider languages to be a special case of their programming interaction style.

A more general, two category classification is used by De Wet (1994:5,45), and is also investigated by
Davis and Bostrom (1992:143), in comparing direct manipulation and command-based interfaces:
(a) Character-based user interface: Includes Command-language, Menus, Form-filling and

Spreadsheets, Question and Answer, Function Keys, and Natural language Interfaces..

(b) Graphical based user interface: Includes Direct-manipulation, and WIMP interfaces. Commonly,
the term GUI or "Graphical User Interface” is used to refer to WIMP related interfaces such as Microsoft
Windows.

Newmann and Lamming (1995:294) use a three category interaction style framework, namely Key-
Modal (Menu's, Q+A, Function Key, and Voice-based), Direct Manipulation {Graphical Direct
Manipulation and Forms Fill-in), and Linguistic (Command-line and Text-based Natural Language):
key-modal refers to a mainly keyboard interface.

WIMP is an acronym for a Windows-lcons-Mouse-Pointers based interface. Interestingly, De Wet
(1994:58) also mentions that WIMP is sometimes meant to refer to Windows-Icons-Mouse-Pulldown-
Popup-Menus, or to Windows-Icons-Mouse-Pulldown-Menus. Both Dix (Dix et al., 1993:106) and
Shneiderman (1992:207) prefer the latter, which is perhaps an indication of the widespread use of menus
in WIMP styled systems. ,

Dix et al. (1998) add the categories of Point and Click and 3D Environments to their 1993 classification.
Woodson et al. (1992:257) use the US Military classification which does not include any of the direct
manipulation or graphical styles - it includes Question+Answer, Query-Language, Form-Filling, Menu-
Selection, Function-Keys, Command-Language, and Constrained-Natural-Language styles only.

Treu (1994:107) classify interaction styles as being;

(8) Location-based: multiple screens, templates, menus, windows, and forms and text.

(b) Drawing-based: plots and histograms, static diagrams, iconic images, digital images, and interactive
graphics.

(¢) Written/printed language: query languages, command line and natural language.

(d) Using other skills apart from vision: pattern recognition, speaking, and hearing.
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A WIMP style interface usually includes most aspects of the Windows, Iconic, Direct Manipulation,
and Graphic Selection style categories, and is not discussed as a separate category, although it can be
treated as such. Dix et al. (1998:123) mention that there are however several interaction techniques
or special WIMP elements that are collectively referred to as ‘widgets’, and are not windows, icons,
pointers (direct manipulators) or menus. These include buttons, dialog boxes and palettes. Several
authors point to the fact that the distinction between these dialog styles are not always clear, and in
practice user interfaces and especially graphical user interfaces (GUI), use a combination of many of
these styles —~ Davis and Bostrom (1992:148): ‘An application may exhibit characteristics of more

than one interface type’.

Gulliksen et al. (1995:138) note that applications developed using a general style guide does have
certain disadvantages (such as a sometimes-inflexible match to user's requirements), and discuss an

alternative approach, which they refer to as domain-specific interface design.

-2.6.1 Command line interaction style

The user enters instructions to the computer through the use of a formally defined command
language. This is the traditional method of issuing computer instructions. The sometimes bizarre
(especially in its naming conventions) but powerful UN1X command language and the less flexible
MSDOS command language are examples of this style (Baecker et al., 1987:428). Dix et al.
(1998:116) consider this style to be very powerful (through its direct access to system functionality),
but difficult to learn and use. Modern GUT's still use this style — for example in the text fill-in part of

dialog and configuration boxes, as well as in their configuration and start-up scripts, and registries.

Figure 2.5 is an example of a command line-based interaction. The Standard Bank Web server is
pinged from the DOS window under Microsoft Windows 98. It is interesting that for both Standard
Bank and First National Bank (www.fnb.co.za) the server is configured to ignore such requests, but
that the ABSA bank server (www.absa.co.za) politely but insecurely returned the request — as is

shown in the upper part of the DOS window.

2.6.2 Windows interaction style

The user's screen is divided into a number of possibly overlapping rectangular areas, each of which
handles a specific function or is a virtual terminal. Because each window can in principle support its
own human-computer dialog, the interleaving of multiple concurrent activities at a single
workstation is facilitated. Aspects such as tiling versus overlapping, cascading (using a deck of cards
metaphor), panning (scrolling in whole window units), and windows sets are of interest (Baecker et
al., 1987:432) (Shneiderman, 1992:351-353). Tiled and overlapping windows implementations are
sometimes (aptly) described as being respectively ‘tidy’ or ‘untidy’ desktop motifs. Sutcliffe (1988)

also refers to this windowing aspect as ‘cluttered’ and ‘uncluttered’ desktops.
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, hierarchical browsing, dependent windows {opening and closing), are also on occasion

s vens

This appears to be the prominent (if not dominant) paradigm in dialog styling — note the use of the
style identifier in the names of the various windows interface systems such as X-Windows and
Windows 95,

This style constitutes the Window aspect of the WIMP interface.

2.6.3 Direct manipulation interaction style

The user manipulates through a language of buttons and pointing devices a graphic representation of
the underlying data. This style is also known as a ‘point and select’, a ‘point and click’, or even a
‘drag and drop’ style (Mayhew, 1992:288). Dix et al. (1998:121) observe that this is the predominant
interaction style found on the Internet — the user navigates by first pointing his/her mouse cursor at a
hypertext link, followed by a mouse click action. For example in figure 2.6 the user selects
transaction options by pointing to the options ‘menu-bar’ in the browser window, and activates it by

clicking on the text hyperlink.

Typical features of this ‘graphical-cursor-oriented’ style are physical action (movement or selection
by mouse, joystick, touch screen, trackball etc.), labeled button pushes, rapid, incremental, reversible
operations whose impact on the object is immediately visible, and a continuous representation of the
object of interest. Advantages of this style include rapid, incremental learning, diminishing the need
for error messages, an immediate feedback of action, a reduction in anxiety because of easy

reversibility, and better prediction of system response (Baecker et al., 1987:432).

Shneiderman (1992:181-229) gives this ‘spatial representation”’ style extensive attention, and regards
it to have exiting potential. Ac;:ording to him it supports the principles of virtuality: manipulatable
reality representations, and the principle of transparency: applying intellect directly to the task, with
the tool disappearing. Direct manipulation also facilitates bridging the ‘Gulfs of Execution and
Explanation” (from Norman's influential model of human-computer interaction), i.e. the focus should
be on the task ‘What’ and not on the computer ‘How’ (Shneiderman, 1992:203). Weller et al.
(1992:321) and Dix et al. (1998:106) also comment on these discrepancies between the user's goals
and the computer's state. The execution gap is an indication of the difficulty of getting the computer
to perform a task, and is decreased by using a high level and specialized interface language or style.
The evaluation gap is a measure of the difficulty in determining whether a goal has been achieved. If

the interface feedback language is different from that of the user this gap widens.
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According to Sutcliffe (1988:166-167) Shneiderman coined the term direct manipulation in 1983 to
refer to WIMP interfaces such as those found on the Apple Lisa. The foundation for this style can be

summarized as a set of seven principles (Sutcliffe, 1988:167):

(1) Explicit action: the user points at, and manipulates objects on the screen rather than addressing
the objects through intervening code as in command languages or hierarchically as in menus.

(2) Immediate feedback: the results of the user action are immediately visible.

(3) Incremental effect: user actions have an analogue/sequential dimension, such as dragging an
object with the cursor.

(4) Intuitive interaction: the interaction matches the user's conceptual (mental) mode! of how the
system should operate, and the display shows pictograms of familiar objects.

(5) Layered learning: ‘Onion peel learning’. The system complexity is gradually revealed in layers
as the user explores system facilities.

(6) Reversible actions: all actions can be undone by reversing the sequence of operations.

(7) Pre-validation: only valid operations have an effect, and invalid operations show no effect.

Weller et al. (1992:323-325) discuss this style in detail, and note that its essence is ‘an orienting
notion’. It succeeds as an ‘empowering’ environment because its draws on the user's ability to
recognize familiar comprehensive objects and processes of the interface's representation of real-
world situations, and also transfers meaning metaphorically to the abstract, complex problems of the
real world that the user wants to solve. This style exhibits a paradigm shift from a view of a language
as description, towards one as a language of action. It shows what is meant instead of using a

command to say it.

This style represents both the Pointer and Mouse aspects of the WIMP interface.

2.6.4 Iconic interface interaction style

System feedback and user commands are expressed as graphical symbols or pictograms instead of
words. Icon styled interfaces have advantages such as visual distinctiveness, a potential larger
universality than text, and possessing an extensive set of image attributes such as colour, style,
shape, size, and placement. A number of disadvantages such as the difficulty in finding close picture
equivalents of computer concepts also exist (Baecker et al., 1987:431). The ‘tool-tip’ help or

descriptive widget found in the Windows and browser interface is in essence also an icon.

Shneiderman (1992:207) mentions that semioticians (semiotics being the study of signs and
symbols) embraced the concepts of visual language and visual thinking, and that the computer
through its remarkable visual environment, challenged the traditional ‘logical, linear, text-oriented,

left-brained, compulsive, rational programmer’.
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His explanation for the origins of ‘WIMP’ in this regard is amusing and may be partly correct — it

refers to how these traditionalist programmers viewed the disciples of these new interfaces.

Applying semiotics guidelines yields the following five levels of icon design (Shneiderman,
1992:210):

(1) Lexical qualities: Machine generated marks — pixel shape, colour, brightness, and blinking.
(2) Syntactics: Appearance and movement — lines, patterns, modular parts, size, shape.

(3) Semantics: Objects represented — concrete, abstract, part-whole.

(4) Pragmatics: Overall legible, utility, identifiable, memorable, and pleasurable.

(5) Dynamics: Receptivity to clicks — highlighting, dragging, and combining,.

Marcus (1993:102) also discusses the use of visual semiotics in terms of four related dimensions:

lexical, semantic, rhetoric and syntactic.

This style constitutes the Icon aspect of the WIMP interface.

2.6.5 Graphical interaction style

The user is modifying and defining sketches diagrams, renderings, and other two and three-
dimensional images or pictures. Baecker et al. (1987) caution against blindly adapting this approach,
and state that the design of any interactive dialog must be based on the examination of six factors —
the dialog partners (usually the human and computer), the display technology (generally the output),
the input technology, and the content and context of the dialog. The adoption of a graphics standard
may be in conflict with the important goal of providing the most congenial and fluid interface

possible, through the optimal positioning of the six factors (Baecker et al., 1987:433).

Sutcliffe (1988:168) is of the opinion that the direct manipulation style gave rise to the WYSIWYG
acronym (What You See is What You Get), i.e. delivering an exact image of what the user expects to
see, but it is perhaps more appropriately viewed as being sourced from the graphical interaction
style. The ‘visual interface style’ has many elements in common with this style (Gulliksen et al.,
1995:140).

2.6.6 Menu interaction style

The user issues commands by selecting, in sequence, choices from a menu of displayed alternatives.
The menu-based approach makes computers more accessible to those with little or no computer
skills (“naive’ or ‘casual’ users). Issues usually considered are the height, width, and breadth in tree-
structured menus, names versus numbers versus icons as menu constituents, and scrolling, paging,

pop-up, and pull-down techniques. The standard Windows Internet browser relies to a moderate
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extent on this type of style (Baecker et al., 1987:430). Dix et al. (1998:117), mention that the menu
interface is designed to compensate for the fact that a human's ability for information recall is
inferior to the ability to recognize it from a visual cue — menus provide information cues in the form
of an ordered list of operations which can be scanned. Menus are often associated with keyboard
accelerators (‘shortcuts’), i.e. key combinations that have the same effect as selecting a menu item.
An example of the menu interaction style is shown in figure 2.6 where the user can open the

browser’s file menu, and from there the user can then print the screen contents.

2.6.7 Form-filling interaction style

The user issues commands by filling in fields in one or more forms displayed on the screen. It differs
from the menu-based style where a display of alternatives are offered, in that a display of
requirements are shown. These are usually integrated as various options and values on a single
screen. The quality of these interfaces is primarily a function of the extent to which the form logic
mirrors the system logic, the clarity of design and visual representation of the screens, and the degree
to which reliable and correct data entry is facilitated (Baecker et al., 1987:431). Dix et al. (1998:119)

consider spreadsheets to be a special case of this interaction style.

Dialog boxes with a text box fill-in are common in the GUI world. The Question and Answer (Q+A)
interaction style shares many attributes with the form-fill interaction style. They are in general
simple interfaces for providing a usually YES/NO type input to an application in a specific domain,
although a list of choices is also sometimes used. They are easy to learn but of limited flexibility and
power (Dix et al., 1998). Modern GUI's and their Internet applications frequently use a version of
these Q+A interfaces in the form of radio-buttons and checkboxes — both can be viewed as graphical
‘toggles’. A version of these toggles is also often found in the menu component of GUI's — it is used

to indicate whether an option is set or reset (active-inactive).

The left-hand window in figure 2.3 is an example of a form-fill interaction style — the Internet-
banking user has to enter his/her account number and a password (PIN number) to gain access to he
transaction facilities. This window also has two radio-buttons to select an option to change his/her
PIN number. Another example is in figure 2.6. The banking client can change his/her personal

details from the customer services option on the menu-bar.

2.6.8 Programming language interaction style

This command language style allows for auto-extension through the definition of procedures,
macros, and functions. This could include database query and retrieval languages. By definition,
through its extensibility in vocabulary and capabilities, both the UNIX and MSDOS command
languages show characteristics of this style (Baecker et al., 1987:429).
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keys are programmable and changeable, the term ‘soft’ function key is commonly used (De Wet,
1994:51). In the Internet-browser these keys are also extensively used — for example pressing the F5

function key will refresh the current page.

2.7 Conclusion

The three general usability principles and their properties as discussed in this chapter will form the
basis for the rest of the research project and the heuristic evaluation as presented in chapters 7 and 8.
These two chapters will add Web-specific properties to those identified here. Chapter 3 will examine
the issue of usability as tailored for the Web.

It was shown that for the WIMP-based Windows-hosted Internet-banking application most of the
interaction styles examined here are present. The windows, direct manipulation (point and click),

menu, and form-fill styles are particularly important.

It should be noted that the research makes extensive use of software products from Microsoft. These
include the operating systems used during the two year duration of the research namely MSDOS,
Windows 3.11, Windows 95 and 98 and NT 4.0, and the Internet browser which progressed from
version 3.0 to 5.0 during the period. (The Netscape 3.0, 4.0 and 4.5 versioned browsers were also
used.) The author on two occasions commented favourably on the extent of Microsoft’s commitment
to usability testing and evaluation of its products (Van Dyk, 1996, 1998). Further information
regarding Microsoft’s usability-centered development approach can be found in Cusumano and
Selby (1995, 1997), and in Dieli (1994).
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3.1 Introduction

‘The smallest of usability problems, when multiplied across thousands or millions
of users, becomes a source of massive inefficiency and untold frustration.’

Cockburn and Jones (1996:105), quoting Sun's Jacob Nielsen (1993).

Buckingham-Shum and McKnight (1997), introduce a special issue on Web usability by stating that:
‘there was something missing between the vast amounts of hypermedia and related human-computer
interaction research that has been conducted, and the most popular hypermedia system in existence
— the World Wide Web’. They note that the ‘Web community by and large’ seemed to be ignoring

hypermedia and usability research.

Smith, Newman and Parks (1997), expand on this view and emphasize that ‘a decade of research
into the usability of hypertext and hypermedia systems’ can be directly applied to World Wide Web
pages — which can be regarded as being predominantly hypertext with hypermedia appendages.
Using the term Web ‘page’ is somewhat misleading — the incorporation of interactivity and
languages such as Java, JavaScript, ActiveX, and VBScript would imply that the ‘page’ has now
become a ‘program’. Thimbleby (1997) cautions that the enormous size, number and variety of
users, and dynamic nature of the Web do mean that hypertext usability problems are likely to be

magnified by a ‘factor of millions’.

Bieber, Vitali, Ashman, Balasubramanian and Oinas-Kukkonen (1997), distinguish between
hypertext and hypermedia (which are often used interchangeably (Dix, Finlay, Abowd and Beale,
1998:593)), by stating that ‘hypermedia nominally applies hypertext concepts to multiple media’.
Importantly Bieber and Isakowitz (1995:8) observe that ‘hypermedia is the science of relationships’
— it is concerned with the structuring, presenting, and access to content within an information

domain.



Usability for the Web 38

3.2 Web usability

The general usability principles and properties as examined in chapter 2 also apply to the design of
Internet and Web-based interactive software products. Because of certain unique characteristics of
Web-based applications (such as response, feedback, browser, bandwidth and graphics limitations,
and the extremely wide range of client characteristics (Mayhew, 1998:4)), it is also appropriate to

examine other more specific hypermedia-orientated usability guidelines.

IBM (URL: IBM3), makes a careful distinction between principles, guidelines — often referred to as

heuristics (‘rules-of-thumb’, Nielsen (1993)), and conventions:

Principles are the goals that guide design decisions. They reflect knowledge about human perception,
learning and behaviour.

Guidelines are based on principles, but are specific to a particular design domain (such as web page
design).

Conventions dictate specific design decisions. A choice is made that aligns with the site goals and
audience requirements.

Garzotto, Mainetti and Paolini (1995:74-75) present the following heuristic evaluation criteria (table
3.1), for hypermedia design, and also list (table 3.2) five usability design guidelines for hypermedia

applications.

Table 3.1 Usability evaluation criteria for hypermedia design

1 | Richness Information, Reachability, Navigation
2 | Ease Accessibility, Understanding
3 | Consistency Regularity, Similarity
4 | Self-evidence Guessability
5 | Predictability Anticipation
6 | Readability Validity, Clarity
6 | Reuse Objects and Operations
Source Garzotto, Mainetti and Paolini (1995).

Table 3.2 Usability analysis guidelines for hypermedia design

1 | Content Information, Static-Animation
2 | Structure Content Organization

3 | Presentation Visualization, Navigation

4 | Dynamics Interaction

5 | Interaction Dynamics and Presentation

Source Garzotto, Mainetti and Paolini (1995).
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Bowman (URL: MAST]1) considers the elements as presented in table 3.3 to be the most important
Web usability design aspects. He adds an iterative approach to design — which is also an accepted
general design principle. Most of his elements correspond closely to those from IBM, as discussed

next.

Table 3.3 Bowman's usability guidelines for Web page design

1 | Information Structures Sequential, hierarchical, associative

2 | Information Organization | User categories, mental models, icons, and intuitiveness

3 | Short-term Memory and Functional blocks, chunking, relevance, labeling, consistency, integrated

Information Mapping graphics, accessible detail, and hierarchy
Iterative Design User testing
Unified Design Constant design — orientation clues, predictable location, reinforced user

expectations, enhanced usability, and user satisfaction
Global controls — overpowering, visible differences, banners, and location
clues

6 | Java Appropriate animation and use

Source: Bowman, URL: MAST1 (1997).

IBM continues (URL: IBM3) their discussion on guidelines and principles by listing six Web design
usability guidelines as presented in table 3.4. Note their focus on hypermedia high-impact elements,

such as navigation, HTML, and Java.

Table 3.4 IBM's usability guidelines for Web page design

1 | Structure Navigation structure
Information space structure
Page definition — Home, Navigation, Content, Input pages

2 | HTML Design strategy
Table and Frame layout

3 | Visuals Navigation and Information content
Affordance

Visual feedback

Layout

Visual identity

Continuity and consistency

4 | Engagement Content variation
User feedback
5 | Effectiveness Messages

Information prioritization
Consistent style

Use of graphics

Design for printing

6 | Navigation Navigation cues

7 | Messages Clear error messages
Keep users informed

8 | Java Use of Java applets

Source: URL: IBM3 (1997).
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Bevan (1997, URL: NPL1) also examines some of the more important usability issues in Web site
design. He regards the main reasons for the slow and confusing use of many Web sites to be due to

the following;:

(1) The Web site has a content and structure that mirrors the internal concerns of the organization
rather than that of the user.

(2) The Web site contains material that is appropriate in printed form, but needs to be adapted for
Web presentation. (The opposite case also frequently applies to Web sites.)

(3) Web site publishing has now become very easy, and it is usually not subject to the same
quality criteria used for other forms of publishing.

Reason (2) and especially reason (1) are considered to be major problem areas in the case of online
banking Web sites. These two aspects are examined in more detail in chapter 9 (Heuristic

evaluation).
Bevan (1997) then provides a number of guidelines for the design of highly usable Web sites (table

3.5). Note that ‘site design’ should be considered an earlier, larger and higher (more abstract), design

activity than the previously discussed ‘page design’ guidelines.

Table 3.5. Guidelines for high-usability Web-site design

. 1. | Planning Provider requirements — define the business objectives of the site.
User requirements — specify in detail the intended context of use.

Define key scenarios (user classes, task sequences-goals) of use.

Site Structure Meaningful structure and information content. Use card sorting.
Navigation Help users find their way.
Support Highlight important links.
4. | Page Design Design for effectiveness.
Design for efficiency.

Support different browser environments.
Support visually impaired users and text-only browsers.

5. | Evaluation Expert inspection.
Early mock-ups.
Functional prototypes.

Implementation Ensure pages meet quality and usability requirements.

Maintenance Plan and review site growth.
Monitor user feedback, arrival points on the pages, and search parameters.
Check broken links.

Compare to other similar sites.

Keep track of browser and site design developments.

Source: Adapted from Bevan (1997, URL NPL1).
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Bevan (1997) continues by analysing the aspects listed in table 3.5 in more detail. Business
objectives require attention to aspects such as the purpose of the site, user categories and goals, user
attraction and attention, and quality and usability goals. User requirements imply attention to aspects
such as who, why, how, the frequency of visit, and user demographics. For navigation, consistency
and depth, meaningful names, and navigation buttons are amongst the aspects discussed, and for
page design animation, graphics, interlacing, background patterns, colour, site identity, and

overviews are important.

Thiiring, Hannemann and Haake (1995), are of the opinion that two factors are crucial for improving
the readability of Web pages, namely coherence — which supports the readers ability to understand
and remember text, and cognitive overhead — which decrease the effort and concentration required
by the reader. They then propose eight principles thaf can be used to support the cognitive design

issues that stem from these two factors. Their principles are shown in table 3.6.

Table 3.6 Cognitive design principles

Indicate equivalencies between information units.

Preserve the context of information units

Visualize the structure of the document

1
2
3 | Use higher order information units
4
5

Include cues for the structure visualization that show the readers current position, the path to the
current position, and navigation options for moving on

=)

Provide a set of complimentary navigation facilities which cover aspects of direction and distance

7 | Use a stable screen layout with windows of fixed position and default size

Use typed link labels

Source: Thiiring, Hannemann and Haake (1995).

A comparison between the Web-oriented usability characteristics and the general usability properties
listed earlier, indicates that most of these general properties are implied and embedded in the
characteristics as listed by IBM (URL: IBM3) and Bowman (URL: MAST1). (Chapter 7 — Usability
evaluation, reexamines this aspect.) The focus has now shifted towards user enjoyability,
engagement, support, guidance and feedback, and interaction consistency and response. This is not
surprising, given the (current) high focus on the Web as an entertainment medium and the
immaturity of the technology. This should be combined with the only average degree of computer-
sophistication of the typical Web user — as commented on by Katz and Aspden (1997:97), and
Hoffman, Kalsbeek and Novak (1996:36), and the bandwidth limitations imposed by the

communications technology (which is more of a problem locally than in the bandwidth-rich USA).
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The correspondence between the earlier presented (chapter 2) general usability principles and those
more specific to the design of hypermedia are illustrated on the basis of the three principles of

learnability, flexibility and robustness.

3.2.1 Learnability

This is the ease with which maximal performance and effective interaction is achieved and covers

both learning and remembering (Sutcliffe, 1988:184) (Dix et al., 1998:162).

This principle forms the bulk of Garzotto et al.'s (1995) evaluation criteria (table 3.1). Predictability
and consistency are listed as properties of the learnability principle as presented in table 2.1. Visual
clarity (table 2.1) requires readability (table 3.1). Self-evidence or guessability (table 3.1) is related
to familiarity (table 2.1). Enjoyability and user guidance require richness (table 3.1). Ease and

understanding (table 3.1) require the presence of all the learnability properties.

Bowman's (URL: MAST]1) information organization (table 3.4) is covered through the properties of
mental models, synthesizability (table 2.1), and guessability. Effective information mapping implies

consistency, visual clarity, and user support and guidance.

Atkinson and Kydd (1997:53) present a study on playfulness and the Web — their findings are
applicable to the related properties of engagement and enjoyability. They confirm that the presence
of these properties tend to motivate the user to return to the Web site. Kim and Moon (1998) study
the emotional aspects of ‘cyber banking’ systems — they suggest guidelines for inducing appropriate

target emotions in the user.

Thiiring et al.'s (1995), cognitive design principles also focus strongly on learnability issues — their
principles cover consistency (stable layouts), information cues and visualization to aid in

remembering, and a logical organization that will be consistent with the user's mental model(s).

3.2.2 Flexibility

This refers to the exchange of information through a number of choices and options.

With the exception of the use of programming languages such as Java and ActiveX on the Web page,
which increase the options and power given to the user for customization (Dix et al., 1998:171), this
principle seems to receive less attention, and is covered to a lesser extent by the previously presented
hypermedia guidelines. Bevan's (1997) guidelines for effectiveness, efficiency and supporting
multiple browser environments are in part related to this principle. Nielsen (1998) notes that one of
the important differences between Web and traditional software design comes from the designer

passing much of his/her control for the user interface to the Web user and the client hardware and
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software. Rice, Farquhar, Piernot, and Gruber (1998) also comment on this aspect of passing control

to the user, and examine some of the browser-related rendering and design aspects.

The two main Internet browsers (Netscape and Explorer) are customizable to a significant extent
(such as the America Online (AOL) customized browser based on Internet Explorer), and the
operating system usually offers support for multi-threading (for example running more than one
browser window at the same time). What will be required from the Web document for effective
support for this principle will be a user-initiated and controlled customization of the entire page
presentation and layout. The recent (abortive?) focus on push-technology, i.e. only delivering the
content required by the user, should enhance the support of this principle. This aspect of page

customization for Internet-based banking is examined in more detail during chapters 7 and 8.

3.2.3 Robustness

This lends support for successful goal achievement and assessment.

Web design guidelines such as Bevan's (1997, URL: NPL1) navigation support, IBM's (URL: IBM3)
feedback and meaningful messages, navigation cues, keeping users informed, and MIT's (URL.:
MAST1) orientation cues all support this principle. The properties of observability (through
browsability, reachability, persistence and operation visibility), and recoverability (through
reachability, and forward and backward recovery), are especially evident. Garzotto et al.'s (1995)
accessibility is virtually synonymous with the aspect of reachability. The issue of responsiveness
(through increased bandwidth, better compression techniques, careful graphics design, etc.) is the
subject of intense research, and the guidelines relating to the judicious use of graphics as presented
by IBM (URL.: IBM3) are related to this. Johnson and Gray (1998) note that ‘delays in response time
can lead to frustration and error’ — i.e. it also impacts on the enjoyability aspect. Task conformance
(how the user is supported in all his/her tasks), in terms of task completeness and task adequacy, also
receives some attention — Bevan's (1997) planning stage focus on business and user requirements

and key (task) scenarios.

3.3 Web Usability in practice

As an excellent (and well-known) real-life example of how a Web page had been designed and
evaluated for usability, the procedure used by Sun for designing and developing their home page is

presented below.

Sun Microsystems. Sun (URL: Sunl) (Nielsen, 1995(3):98) presents their approach to usability
testing of WWW pages and its design, and specifically how this approach was applied to the

development of their own home page. This is an often-used example in literature — Shneiderman
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Figure 3.7 Sun's final home page design

%% miciosysiems

Hot)ava': The Interactive,
| Animated Web Browser’

See it at SunWorld '95, then
read about how some I:mt new
companies are using it to make
money on the Web. more...

% Moot your business’ best frisnd
@ Introcucing the Netra 12.0 server

& interview with the creators of Yatwo

Products Sales & Yechnology Corporate
& Solutions Service & Devailopers Overvisw

Source: URL: Sunl

3.4 Conclusion

All of the general usability principles and properties (as listed in table 2.1) can be applied with good
effect to hypermedia-hypertext designs. Many of the Web-specific usability guidelines are either
relabeled general usability properties, or a combination of these, and could also qualify for inclusion
as general evaluation criteria. Certain of the Web-specific criteria combine usability properties
through an overlap between the three classes of general usability principles — but the boundaries for
these three are in any case not always distinct — as will be examined in chapter 7, figure 7.2.
Importantly Mayhew (1998:4) observes that the difference between Web (interface) design and
traditional software design is a matter of degree — the knowledge acquired in designing the latter

systems can be effectively applied to the World Wide Web but seldom are.

It can therefore be concluded that what is significant is that the importance of some of the general
criteria or usability properties is amplified (or prioritized) for Web-based or hypermedia
applications. An aspect such as navigation which is related to general properties such as reachability,
user guidance, and browsability, is one example of this. For many entertainment focused Web sites

properties such as enjoyability and responsiveness (for streaming audio and video applications) are
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disproportionately important. Other Web sites that focus on the presentation of their information
content should be evaluated more strongly in terms of properties such as visual clarity, user

guidance, and task conformance.

The discussion as presented here should be read in conjunction with the range of Web-specific
heuristics as presented in chapter 7. The guidelines presented there are more tailored and specific

than those examined here and will focus on the evaluation of Internet-based banking applications.
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4.1 Introduction

‘First came ATM's where transactions could be made electronically. Then telephone banking.
Now newer innovations such as Internet banking, video kiosks and interactive TV banking will
enable banks to serve customers at reduced costs.’

‘We will see smaller, more tailored branches that will be used mostly for advice and building
relationships while transactions will be made by cheaper electronic methods. Increasingly people
are using telephones and computers to manage their everyday lives’ - Charles Chemel of
Standard Bank (South Africa).

New technology means other players can move into bank territory using cheaper electronic
distribution channels.

Source: Financial Mail, 10 October 1997.

The ‘Big Four’ group of South African banks started offering Internet-based online banking services
from the end of 1996. ABSA (Amalgamated Banks of South Africa) — which previously included
United, Trust, Allied and Volkskas Banks — was the first to offer an initially limited in range online
facility in December 1996. In the period January to May 1997 Nedbank (including Peoples Bank
and Permanent Bank), First National Bank and lastly Standard Bank established their banking
services. Initially all three offered a more complete product range than ABSA. In August 1997 a fifth
bank (Mercantile Bank) joined the South African online banking community (Business Times, 1997)
(Computer Week, 6 October 1997).

Accone (1999) presents interesting statistics on the current state of Internet banking in South Africa.
According to the 1999 SA Web User survey less than half of South African Internet users are aware
that they can bank through the Internet. A third make use of such a service — i.e. by implication

almost two-thirds of those that are aware of the facility do make use of it. Accone (1999) also notes
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that those banks that have marketed their online services extensively have reaped the rewards. ABSA
and Standard Bank are used by 11% of users followed by Nedbank (8%) and FNB (3%).
Confusingly these percentage values refer to the 33% Web users that use online banking facilities —
when scaled to 100% they are 33% (ABSA), 33% (Standard Bank), 24% (Netbank), and 9% (FNB).
Accone incorrectly states that there is little to distinguish the services from one bank to the other —
this may be true for the features offered but not as far as usability is concerned (as discussed in
chapters 7 and 8). It is likely that FNB’s low adoption rate is in part due to its almost total absence of
marketing — but note the comment made in section 4.3.2 on the validity of these user figures. The
service fees charged by the banks (as during May 1999) vary between R22-80 p.m. (Nedbank) and
R11-40 p.m. (ABSA.). Standard Bank charges R18-00 p.m. and FNB R12-00 p.m. |

In the USA Internet-based online banking services are already well established (URL: Orc1) — more
than 75 USA-based and credit unions were listed in late 1997. By middle 1998 the USA-based
Netbanker’s online banking report listed 167 USA banks that offered full Internet banking (URL:
Netbankerl). Accounts can be paid through the Web, via a screen-phone or touch-tone telephone —
similar to the Beltel service here — and users can import their transactions directly into Microsoft's
Money or Intuit's Quicken. Netbanker also keeps a list of the 100 largest banks in the USA ~ four of
the banks examined during this research are in the top 10 listed namely Citicorp/Citibank,
BancOne/BankOne, Wells Fargo, and BOFA (Bank of America). Their (1998) total assets vary
between $311 billion (Citicorp) and $98 billion (Wells Fargo). Out of the top 10 six banks offered
full Internet banking — the other four only had a Web presence.

Marsden (1997:29) reports that IBM is working with 16 banks in North America to establish a pan-
industry solution (the Integrion Financial Network) that will be used by about 60 million households
for their banking services. Acceptance of the technology has been rapid in the USA. Since the report
by Computer Week (18 November 1997), where it was noted that EC (electronic cash) initiatives in
general and internet banking specifically, at large American banks such as ABN AMRO, Chase
Manhattan, Citibank, and First Union are slow in the uptake, the growth in the USA has been
explosive. The reason for the initial slow uptake was that banks have a fickle relationship with the
Internet — they want to reach more customers but they also do not want to appear vulnerable to

security breaches. (Both AMRO and Chase Banks are now members of the Integrion Network.)

v 998) presents a survey on Web sites of banks in USA and identifies a number of Web
banking models that are being adopted in the United States. American banks are using the Web to
reach opportunities in three different categories — to market information, to deliver banking products
and services and to improve customer relationship. Each one of these categories can be divided into
three levels of interaction, in order to classify the different kinds of applications that are found on

each of the banking Web sites.



Internet-based Banking 50

Most of the recent banking products are Web and browser-based — the much earlier introduced
Beltel (telephone-based) services are the exception to this — and they all require recent versions of
Netscape Navigator/Communicator and Microsoft Internet Explorer. Some also support other
browsers such as IBM's Web Explorer. The main requirement seems to be browser support for the
Secure Socket Layer (SSL), which for example is not implemented by the older Netscape 2.
Mercantile Bank's Internet service is not browser-based (Gordon, 1999) (Computer Week, 6 October
1997). 1t has the advantage in that much of the financial processing is done local and offline (client-
based).

Phone-based services such as Telkom's Beltel have been in existence since the late 1980's. These
have been very successful in catering for a wide range of home and corporate banking services for
all four of the major South African banks mentioned at the start (Marsden, 1997). Webster (1997)
reports that the end is in sight for Telkom's Beltel and (French-originated) Minitel services. He
quotes Erasmus from Beltel as saying that they (pragmatically) accept the end of Beltel in its current
form ‘especially once perceptions about Internet security change’. Most of the about 56 000 South
African Beltel users will inevitably move to Internet-based banking, drawn by the faster, more
convenient, and flexible functionality. Statistics on Beltel use show that about 80% of its users use
the system at least once a week, and about 50% use it daily. If these access patterns are translated to
the (much) larger group of potential internet users, South Africa's Internet service providers stand to

gain significantly from the general acceptance of this newer technology.

{//These ernet-based services allow banking clients to obtain account information, balance enquiries,
and ¢ cute account payments and inter-account fund transfers. Additionally, by linking their
accou ; to personal finance software (such as Intuit Quicken and Microsoft Money), they will be
able t rack their spending offline, and later reconcile that with their bank statements online. The
South frican Banks Act restricts a bank's ability to provide certain online services such as

applic ons for a credit card, as original paper documentation is required.

! /l/\/larS( (1997:30) mentions that (apart from cost reduction and client expansion), the big factor
drivin  hese banks in offering these services seems to be that they do not want to miss the boat by
not of ing customers what they want. The possibility also exists that software companies such as
Intuit  d Microsoft may decide to work together with brokerage houses and credit companies to
offert1 ; class of service themselves.

"-;/The F ncial Mail (October 10, 1997) reports that in the USA increased competition, deregulation,
and tb spread of electronic banking reduced the number of banks by more than a quarter between
1985 and 1994. Such a banking consolidation is now evident in Europe and has also been observed

here — as witnessed by the local mergers that led to the ABSA, Nedcor, and NBS-Boland groups of
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.well as the declining fortunes of niche banks such as the African Bank and Islamic Bank of
frica, and the emergence of the availability of ‘in-house’ banking services from certain of
r retail groups (The Star, 1997). Electronic banking offers a route to salvation for this group
donal’ banks, which believed in the past that their (many) branches offered them distinct

es, but these have now proved themselves nothing more than costly millstones.

»anks, one of the most obvious advantages is cost. Table 4.1 shows the relative costs to the
“ transaction for the various channels. Although the table was compiled for US Banks the
should be enough to make any bank, in any country, sit up and take notice’ (Hennigan and
nec, 1998).

1 Channels and transaction costs

nnel - Cost/Transaction

Branch Full Service : § 1.07
Telephone Average : § 0.54
ATM-full service : § 0.27

PC Banking (3rd party) : $ 0.015
[nternet Banking : $ 0.010

urveys have come up with widely different figures. The ABA (American Banking
ion) 1998 figures are $ 00-12 for a branch transaction and $§ 00-01 for an Internet transaction
m, 1998). But there is consistency in one area — they all agree that there are huge (order of
de) potential cost savings if the banks manage to carry out a higher percentage of their

ons over the Internet.

concerns are still a major stumbling block in the general acceptance of electronic commerce
<ing. The main problem in the world outside of the USA is how to deal with the US export
itrong encryption. Within the USA Web users can use 128bit encryption that is effectively

unbreakable. The rest of the world is limited to using only 40bit in standard browser products such

as Netscape and Internet Explorer’s SSL (Secure Sockets Layer) protocol. This export restriction has

recently been relaxed by the USA authorities to 56bit encryption for all exports, and 128bit for

certain classes of users such as banks (Melliar, 1998). The encryption strength of the secure data

communications link can be increased through the use of Java applets to above 128bit, but this may

give rise to another set of usability and security problems (Baguley, 1998).

Initially Standard Bank used a 128bit security socket (layer) developed by Centurion-based Nanoteq.

Nanoteq was established in 1988 and is South Africa's leading developer of advanced data and

communication security technology. They were recently acquired by Comparex (previously Persetel

and Persetel-QData or PQData), as were two other local companies involved in the electronic

security market namely Mosaic Software, and CAT (Consultancy in Advanced Technology)

(Computer Week, 26 August 1996). Marnitz, CEO of the then Persetel, is quoted as saying:
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‘Electronic commerce over local, wide area and open networks, such as the Internet is growing fast,
despite concerns about security’. Developments in this area are very rapid, and these coupled with
the market forces already discussed, will lead to a less negative perception on security issues during
Internet banking in the near future. Wright of the Internet Solution (The Star, 4 November 1997),

notes that ‘barnking on the Internet is alive and well in South Africa’, and she recommends using the

services offered by the local banks.

. .La ¢ (1996:6) comments on the situation in Western Europe during the middle 1990°s —

pa arly salient points are bold-printed. ‘Traditional retail banking is typically characterised by

“b mnd mortar” branches. Competitive advantage in the banking industry in earlier days came
Srt reful planning of the branch network. Accessibility of banking services to the customer
n ranches on every street corner. Expectations of bank customers have risen sharply and they
no uest banking services to be available any time. The boom of Automatic Teller Machines has
sh hat customers are willing and able to perform standard banking activities via self-service
m s if this means that they have access to their bank accounts at any time they want.’

‘C tience seems to be the keyword for the banking industry in the future. Accordingly, most of
th er financial service institutions are experimenting with the use of services such as telephone

and home banking. At the same time banks have recognised that traditional banking is costly for the
organisation and competitive pressure leads to more cost-awareness. Staff in “brick and mortar”
branches is heavily occupied with paper work regarding standard transactions that could be
automated. Automation not only means major cost reductions for the banks but also a high increase
of accuracy and reliability, since technology, provided that it is set up correctly, is able to perform

routine tasks more accurately than humans.’

regulation in all of the Western European countries, barriers of entry to providing banking
have declined. Furthermore, insurance companies and other non-financial institutions are
the market taking away large numbers of traditional retail banking customers. The
ility of services facilitates the swift copy of any innovative ideas and the number of

I products and services on offer is constantly growing.’

nment proved to be a prophetic — the list of European banks presented on the Unisys
Barometer Web site (URL: Unisys1) has grown dramatically. Note however that European
gard Internet-based banking as mainly an extra channel rather than a replacement for their
i (Wallace, 1998:67). One example of this is the Royal Bank of Scotland (RBS) which has
600 VUL telephone-banking customers. In June 1997 they were the first to offer fully-fledged

Internet-banking in Britain. Towards the end of 1998 they still only had 21 000 Internet-banking
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customers — which could be compared with the 40 000 figure for Standard Bank (South Africa) with

a similar start-up date.

In contrast one of the larger German banks (HypoVereinsbank) has about 400 000 Internet-banking
customers. The difference may also be in part due to the high online charges from UK banks
compared to the (almost) free German online banking services as such as Deutsche Bank (Sunday

Times, 14 March 1999) (Wallace, 1998) (Pederson 1998).

Baguley (1998) presents a regular column on European Internet banks, and gives a more detailed
description of the RBS facilities and Web site. He also presents a summary of the Ernest and Young
(1998 UK) annual survey on the impact of technology on banking (www.ernsty.co.uk). This supports
the previous (strategically short-sighted) view that the European (and especially UK) banks do not
think that the availability of Internet-banking facilities will gain them any additional customers —

they view it as a means of satisfying existing customer needs only.

4.2 A classification for banks with a Web presence
According to Unisys (URL: Unisys1) European Banking Barometer Web site banks and building

societies with a Web presence can be placed into one of four categories:

(1) Net presence. This is the most basic category, describing sites that concentrate on providing
information but fail to recognize the full advantages that the Internet provides in comparison to

paper-based information.

Most of these ‘Internet-Banks’ are PR experiments (albeit sometimes very aesthetic ones) in order to
occupy the space which, eventually, will be the primary location for the Bank's soon-to-come online
services. The financial institutions also use this type of site to generate awareness or improve its
image, for example by printing the site URL on its stationery. In the eyes of the general public the
fact that the Net presence is limited does not matter. At the moment (1997) the average user thinks
that the Bank is really at the cutting-edge of technology, and for now many banks seem happy
enough with this state of affairs. However, when bank customers eventually get on-line and actually
try to do something at the bank's site then they will discover that in many cases they can't get any
useful services directly from the Web page, let alone open a new account if they have not got one

yet. In spite of the limitations this type of site is a useful first step for banks to get a feel for life

online.
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(2) Interactivity. This is the next step up, describing sites that attempt to be interactive with the
user. To fall into this category it is not enough simply to supply a feedback form and an e-mail
address. The sites need to be well designed and easily navigable, and take advantage of a
combination of features such as Java, Java Script, animated graphics, sound and video in order to
make the user's visit more interesting and useful. Many banks have included these features, a good

example of which is a Java-based mortgage repayment calculator.

Hennigan et al. (1996) comment on this category. ‘More and more banks have understood that in the
wake of the post-industrialist Society, individuals require interaction, and personalised contact. This
is what some sociologists and marketeers have called 'mass-customisation’. Each bank customer
wants to be perceived as unique as opposed to 'one in the crowd'. As a consequence, personal
contact is crucial, and this is certainly one of the areas where the Internet, with features like Email
and custom fill-out forms, is more efficient than any other channel. A number of financial
institutions have understood this, and they have tried to generate some interactivity with their Web
users. Lloyds has gone one step beyond the use of simple requests forms, by providing its Web users
with an electronic forum (http://www.homeworker.co.uk) on the subject of remote working. As for

Natwest, they describe their project entitled 'Banking on the Future' at (www.botf natwest.co.uk).’

It is not sufficient solely to present a fill-out form or offer a bit of interactivity. What matters to the
potential Internet customer is also that the bank or the building society is capable of processing the

request instantly (otherwise, why not use traditional — paper or branch — means of communication).

Although more and more financial institutions are falling into this category as they aim to become
more interactive, generating interactivity does not stop with the creation of a CGI (common gateway
interface) form. It also requires a lot of work from a marketing point of view. Customers are

becoming more and more demanding and they are expecting ever-higher levels of service from their

bank.

(3) Home Banking. This is defined as the use of prdprietary financial software rumning on a
computer in the home, to perform transactions such as fund transfer and bill payment. Banks and

building societies usually allow their proprietary software to be downloaded from their Web pages.

This third category has emerged as the need for full convenience banking services emerged. The
institutions that belong to it are keen on providing online services to their customers, although not
necessarily with the aim of grabbing new clients from the Internet itself, and have done so by writing
their own software which they distribute to their users. These software packages are private, and run
outside the browser as separate applications which is why they do not come under the category of
full Internet Banking.
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(e -net Banking. Internet Banking is similar in functionality to Home Banking, with the
important difference that it allows access to accounts from a standard Web browser, eliminating the

need for proprietary software.

There are two main categories of full Internet banks. On the one hand there are a handful of
respectable banks like Wells Fargo, Bank of America or Citibank. They will allow the user to open
and manage accounts, pay bills, and transfer money between accounts online. Accounts can be
accessed from any browser, any platform, anywhere, and anytime. However non-USA citizens will
not be able to open an account with these banks. To open an account in America (whether it happens
through the Internet or not), they currently need to have social security numbers. This is not a legal
restriction but is just common usage among American banking institutions. This situation is however
changing. In a detailed comment on the state of international banking and the Internet, Crede
(1997:271, 303) observes that American banks are rapidly internationalizing. They are also adopting
the Internet as an effective means for intraorganizational communication by using a combination of
e-mail, Web server, and GroupWare technologies, and as a means for greater direct customer
contact. Citibank Direct is now accessible from anywhere in the world to non-USA citizens (Baguley
(1998).

On the other hand, pure online banks have cropped up on the Internet, which exist only in
cyberspace and have no physical branches. Security First Network Bank (SFNB) was the first of
such to be online. Banking software is their primary activity and the bank was created in order to
show that the concept was working. Humpreys (1997:75) provides a detailed description of the
important banking trends that were set in motion by this unusual bank. Ohio-based Huntington
Bancshares (www.huntington.com) used the same software (‘5-Paces’) to implement their online
bank and they subsequently bought shares in SFNB. Other online outfits include Antigua's European
Union Bank and the UK pioneer Banknet

Hennigan et al. (1998) again note that one common confusion is between Internet Banking and so-
called PC Home Banking, which has been around for some time. With PC Home Banking, banks (or
building societies) usually send out a financial software package on disks, allowing users to fill in
details off-line and then to send them into the bank over the bank's private network. The main
difference is that full Internet Banking allows users to access their accounts from any PC (with a

browser), without having to carry special software around everywhere.

They continue and offer the following interesting corﬁparison between the four classes of banks with
a Web presence (figure 4.1). They compare the site purpose (public relations to full online banking)
on one dimension to ‘user-friendliness’ (usability) on the other dimension — correctly Internet

browser-based banking is indicated by them to be the most usable of the four classes.
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Pecenik (1998) describes the normal evolutionary stages that a bank follows to reach full-service
Internet banking — based on the history of Nuova Banco di Credito di Trieste (www.nbctkb.it). The
first two steps are the establishment of a link to the Net through a mailbox, which is followed by the
creation of a homepage with information. Setting up interactive pages to communicate with clients
and integration of the bank’s databases follow this. Stages 5 and 6 consist of allowing transactions
on the Web and the launching of an e-commerce site. The last stage is the full integration of

applications leading to a ‘virtual’ banking enterprise.

Figure 4.1 Internet banking evaluation matrix

The internet Banking Evaluation Matrix

Internet Presence Interactive Sites

1

PC Home Full internet
Banking Banking

3 4

Source: Adapted from Hennigan et al. (1996).

4.3 Banks offering Internet-based banking

Two (Standard Bank and First National Bank) of the five local banks that offer Internet banking
services are examined in more detail below. ABSA’s Direct banking is studied through a series of
articles in Intelligence magazine (1998). Netbank (evaluated by Melliar, 1998), and Mercantile Bank
are the other local banks and they are examined — together with the group of overseas banks — during
the discussions included in chapter 5 (Data collection), chapter 7 (Usability Evaluation) and chapter
8 (Heuristic Evaluation).

\/431 Standard Bank

Standard Bank introduced their internet-based banking service during the May 1997 Computer Faire
at Gallagher Estates in Midrand (South Africa), about two years after their first (non-interactive)
presence on the Internet. Their 1997 advertising slogan for their online banking site read: ‘One small
click for you — one big click for banking’ — which in part reveals the bank's commitment to the

importance of the technology. Standard Bank claims in their 1997 information brochure that within
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only eight days of going live, the 1000th client registered for their Internet banking service.
Currently Standard Bank has about 40 000 Internet-banking clients (Gordon, 1999) — this would

translate to about one third of their Internet-enabled potential Internet-banking users.

Standard Bank also offers other electronic banking services. The first is their somewhat outdated
AutoBel technology. This is based on Telkom's Beltel home information service which requires a
personal computer with a modem and software (such as PCBel), or a dedicated (Telkom supplied)
Minitel terminal. They also have a much less flexible phone-based service called Toni-Bank-by-
Phone. The services offered through AutoBel are similar to those available from their Internet
service and include bills payment, balance enquiries, obtaining provisional statements, unit trust
purchases, naming beneficiaries, cheque book requests, stop and debit order configuration, loans
application, email communication with bank officials, and a change of address, as well as links to

information on credit cards, interest rates, and investments.

Their current integration with Soho (Small-Office-Home-Office) accounting software is limited to
Pastel accounting (www.pastel.com), but they do plan for easy integration with Microsoft’s Money

and Intuit’s Quicken accounting packages.

4.3.2 First National Bank (FNB)
Van den Bergh, MD of FirstNet at First National Bank (FNB) (Marsden, 1997:30), states that FNB's

attitude to the Internet is that it is far more than just a place for advertising and electronic brochures,
but is rather a vehicle for the delivery of real value-added products. Apart from their internet-
banking site FNB also has a number of online sites that provide a great deal of different
functionality, such as WesBank (at www.wesbank.co.za) for automotivé financing, and their Online
Investment Service (found at www.fnbinvest.co.za). Currently FNB has about 20 000 Internet-
banking clients and extrapolation of their present joining rate leads to a projection of 40 000 users by
November 1999 (Gordon, 1999). Note the discrepancy between this figure when compared to
Standard Bank’s 40 000 users, and the 3% and 11% as found in the Web survey presented by
Accone (1999).

Getz (The Star, 19 May 1997 and 22 September 1997) explains FNB's commitment to this new
technology as a means for its planned revolution in customer care. These are: being conveniently
available for 24 hours a day, recognizing individual differences in customers, and delivering more
than just the online equivalent to traditional banking services. FNB's also offers (other) telephone-
based banking services — as a response to complaints about the impersonal nature of Standard Bank's
Toni it has a service called Direct Line which offers the same access method but has people on the
other side of the telephone. FNB's Internet banking service is called First Online, and went online in

early May 1997 - about a week before the Standard Bank site.
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4.4 Conclusion

Lagoutte (1996:58) concludes that ‘We are witnessing the beginnings of a fundamental shift in retail
banking. Tomorrow, the bank will not be concentrating on achieving competitiveness across the
board. Rather, fostered by deregulation and technological change, it will revolve around achieving
excellence in only a small number of areas in which it genuinely believes it can achieve advantage.
Retail banks today depend heavily on their branch networks and see it as a core of their business. In
the future the branch network is but one of the several channels with which the bank accesses its
stand-alone client base. Indeed, the branch network is in the future a privileged channel, used only
Jor accessing that small percentage of the client base that offers the potential for a genuinely
profitable relationship. The rest of humanity will deal with technology to transact its banking.

Alternatively, it will use the telephone or a home TV based system as its access to retail banks.’

Although it may be considered to be difficult to predict the future in the volatile Internet
environment, the amount of activity in the area of Internet banking means that the situation is
evolving, growing, and gaining acceptance amongst banking clients very rapidly. Banks are starting
to understand that the Internet can take them beyond their own borders in order to expand their
customer base. They should however combine this expansion of their client base with a geographical

strategy, which by targeting specific countries will help them minimise risk and maximise revenue.

Although still in its infancy — Wells Fargo Bank (Intelligence, 1998) estimates that the composition
of routine transaction delivery by the year 2000 will be 13% through PC banking/Internet banking,
35% through telephone banking, 30% through ATM’s, and 22% through the bank’s branches —
Cronin (1997:vii) observes that in essence the debate about security and Web banking on the Internet

is over — the Internet has emerged as the key area for the future of financial services.
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5.1 Introduction

Perhaps one of the most notable characteristics of the Internet is its evanescence and volatility. This
aspect proved to be problematic during a usability evaluation as no guarantee exists that the Web site
examined today will be the same site available for study tomorrow. Because of their transient nature
it was necessary to ‘freeze’ these Internet-banking Web sites by capturing them to local storage in a
browsable and interaction-enabled form. The latter aspect proved to be difficuit as most of the banks
make use of dynamically generated Web pages — these are HTML (hypertext markup language)

pages that are constructed on the server-side depending on the nature of the client’s browser query.

The capturing was done using a collection of tools and techniques of varying sophistication. The
simple techniques included direct copying of a generated HTML source document from the browser
window and/or direct copying from the browser’s local disk cache. Use was also made of automated
tools such as the browser’s subscription engine and some of the large number of offline browsing or
site-capturing tools that are freely available. These automated tools are not really suitable for
capturing dynamically generated Web pages but were used to download some of the demonstration

sites based on static Web-page storage.

This chapter describes some of the techniques used to capture the banking Web sites to CDR
(Compact Disk Recordable), and includes an analysis of the page architectures used for these sites
(such as the use of frames). The latter aspect tends to have an insidious impact on usability and will
be examined in more detail in later chapters. Additionally, a number of the more interesting help-

page designs and their construction are described in this chapter.

This chapter does not include a description of the techniques used to capture usability evaluation
data — data collection methods for the evaluations are described within their respective sections later
in this study (chapters 6, 7, 8, and 9).
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5.2 Capturing Internet banking Web sites

Most of the banks studied tend to use absolute (link) references extensively in their HTML pages.
This makes the construction of a portable — i.e. movable to another directory — offline Web site
much more difficult. In addition, WebDownLoader (a Web-site capturing utility), replaces these
absolute URL references in the HTML source code with absolute file references, as shown in the
example below. This behaviour necessitated a tedious amount of manual conversion of the absolute

references to relative references.

Absolute references generated by WebDownLoader:

<a href="file:///c:/INetBank/www.bankone.con/mapfiles/bl_persheadmap.map">
<img src="file:///c:/INetBank/www.bankone.com/images/bl_persbanner.gif"
alt="Personal Financial Solutions™ align="left" border="0" hspace="0"
width="394" height="24" ismap="ismap">
</a>

Relative references

<a href="../mapfiles/bl_persheadmap.map">
<img src="../images/bl_persbanner.gif"
alt="Personal Financial Solutions" align="left" border="0" hspace="0"
width="394" height="24" ismap="ismap">
</a>

5.2.1 Amalgamated Banks of South Africa

Because ABSA uses dynamic scripting for both their demonstration (and actual or live) Internet
banking sessions, it was neither possible to capture the demonstration session in the browser’s cache,
nor was it possible to capture it through custom caching software for later offline browsing. ABSA’s
older home-banking facility, which requires special security software, does not have a demonstration
function and could be captured conveniently from the browser’s cache up to its login screen. A

mirror image of a part of their Web site was constructed as described below.

A combination of Microsoft’s Internet Explorer 4’s subscription facility and the freeware offline
cache builder WebDownLoader (www.saransk.sitek.net/pages/arny/), was used to first construct a
two-level Web site image (i.e. following all on-site links up to 2 levels away), of the main ABSA
banking site (www.absa.co.za). Because the Internet bank and demonstration site
(www.absadirect.co.za), are secure (and separate) server sites, and also because of their extensive
use of dynamically generated HTML pages — note the .asp extension in the listings, which indicates
the use of Microsoft’s active server pages — further links into the demonstration session had to be
(laboriously) constructed by capturing all of the more important individually active server generated

pages, and then hand-modifying part of the original HTML source code.

ABSA uses a three-framed structure for its Internet-based banking session as shown in figure 5.1
below. It is interesting that their old banking site used a no-frames page structure (at least) up to its

login page — as shown in figure 5.2 — and that ABSA when converting to their new (direct) banking
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site was the only bank to completely revamp their site’s structure and appearance — Nedbank,
Standard Bank, and First National Bank’s new sites all display almost identical when compared to

their older (security software required) sites.

Figure 5.1 ABSA’s new site demonstration session using a frame-based page structure

Head Menu Frame 1

~STATEMENT ENQUIRIES

| t for stol t enquiry: R . .
4 CETBTEROrs [“”'”—M-_Lm"gﬁmms«-mwmmum 3 Main Menu Transaction Details
B smremer ovowews Salack date ranges.for tha statament: and
T wrenacconnt raamnse € provious nionth .
¢ Jp—— ; Frame 2 Help Pages
8 senusaciion s
£
& e coen
i Frame 3

Source: www.absadirect.co.za/ib

Figure 5.2 ABSA’s old site login screen using a no-frames page

Source: www.absa.co.za

As an example, listings 5.1.1 and 5.1.2 show part of the HTML source code for the main-menu
(frame 2) as used by ABSA, and after modification for offline browsing. (The modified sections are
shown in bold.) This was necessary because the code for frame 3 (the transaction frame) is
generated dynamically, had to be captured manually during each transaction, and was then saved as
individual files (identified here as demonstration2a.html through to demonstration7a.html). If a
transaction had more than one page (as for inter-account transfers) then up to three of these pages
were captured (such as for demonstration6a.html to demonstration6c.html). A similar exercise was
necessary for the context-sensitive help pages — notice the help button in the top right-hand corner of
frame 3 in figure 5.1 — which are also dynamically generated during the interactive session. For

example the code section:

<a href =
"help.asp?FromTran=Y&Fi1ename=demonstration_Balance.asp&Page=Request&Section=Tra
nsaction&PageNumber=BalanceffRequest" onMouseOver="window.status='Help';

return true">
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which generates the help page for the Accounts-Balance query, had to be modified to load the

session-captured help page (and then saved as demonstrationBalanceHelp.html) as follows:

<a href="demonstrationBalanceHelp.html" onMouseOver="window.status='Help';
return true">

Another class of source code modification was required because of the use of absolute (rather than
relative) URL references in ABSA’s HTML source code — these usually consisted of a full pathname
from the server root (such as ‘/ib/images/help.gif® which had to be converted to either

‘../ib/fimages/help.gif” or ‘images/help.gif’, as appropriate).

Listing 5.1.1 Original source code listing for part of the main menu frame in figure 5.1

<td valign=top>
<a href="demonstration Balance.asp?PageNumber=Request" target="trandetail">
<img src="images/bt 1.gif" alt="Balance Enquiries" border=0></a><br>
<a href="demonstration_ statement.asp?PageNumber=Request” target="trandetail">
<img src="images/bt 2.gif" alt="Statement Enquiries" border=0></a><br>
<a href="demonstration_ Transfer.asp?PageNumber=Request” target="trandetail">
<img src="images/bt 3.gif" alt="Inter-Account Transfers" border=0></a><br>
<a href="demonstration_ AccInfo.asp?PageNumber=Request" target="trandetail">
<img src="images/bt 4.gif" alt="Account Information" border=0></a><br>
<a href="demonstration_ TranLog.asp?PageNumber=Request" target="trandetail">
<img src="images/bt 5.gif" alt="Transaction Log" border=0></a>
<a href="demonstration_absa_cancel.asp?PageNumber=Request"” target="trandetail">
<img src="images/b_terminate.gif" alt="Cancel Services" border=0></a>
</td>

Source: www.absadirect.co.za/ib/demonstration_ BasicTranMenu.html.

Listing 5.1.2 Modified source code listing for part of the main menu frame in figure S.1

<td valign=top>
<a href="demonstration2a.html” target="trandetail">
<img src="images/bt 1.gif" alt="Balance Enquiries" border=0></a><br>
<a href="demonstration3a.html" target="trandetail">
<img src="images/bt_2.gif" alt="Statement Enquiries" border=0></a><br>
<a href="demonstration4a.html" target="trandetail">
<img src="images/bt 3.gif" alt="Inter-Account Transfers" border=0></a><br>
<a href="demonstration5a.html" target="trandetail'">
<img src="images/bt_4.gif" alt="Account Information" border=0></a><br>
<a href="demonstration6a.html"” target="trandetail">
<img src="images/bt 5.gif" alt="Transaction Log"” border=0></a>
<a href="demonstration7a.html" target="trandetail">
<img src="images/b_terminate.gif" alt="Cancel Services" border=0></a>
</td>

5.2.2 Bank of America (USA)
Similar to ABSA, the Bank of America (BOFA) also uses scripting to dynamically create Web pages

used in their demonstration session. This had the same consequence as far as caching and offline
browsing are concerned, and also required the same type of modification to the HTML source code.

Listings 5.2.1 and 5.2.2 show typical changes that were made. Similarly changes were made to the
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(context-sensitive) help system as shown below where the unmodified (captured) help-generating

script is shown, followed by the changed code to call the captured static help page:

<A HREF="javascript:0OpenHelp
{'../ihb~bin/ihbecgi?popup help&HelpRef=../html/help/gbhelpl.html')”>

<A HREF="javascript:OpenHelp
('../html/help/gbhelpl.html’)">

BOFA’s online help pages are interesting because they open as a window separate from the main
browser window. In addition they make use of a four-frame page structure — shown in figure 5.4
below — which is in contrast to their main demonstration page, which uses a very simple single page
(no-frame) layout as shown in figure 5.3. For this the menu section is at the top and this code for this

section had to be modified. These modifications are shown in part as listings 5.2.1 and 5.2.2.

Figure 5.3 BOFA’s demonstration session single page structure
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Figure 5.4 BOFA’s help page four-framed page structure
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Listing 5.2.1 Original source code listing for part of the main menu frame in figure 5.4

64

<TD>
<A

<A

HREF="../ihb-bin/ihbcgi?balance inquiry">

<IMG BORDER=0 SRC=",./html/gifs/quickl.gif"™ WIDTH=118 HEIGHT=52
ALT="{Quick Balance]"></aA>
HREF="../ihb-bin/ihbcgi?balances_home">

<IMG BORDER=0 SRC="../html/gifs/acct2.gif" WIDTH=118 HEIGHT=52

ALT="[Account Info]"></A>

<A HREF="../ihb-bin/ihbcgi?bills_home">
<IMG BORDER=0 SRC="../html/gifs/billpayl.gif"” WIDTH=118 HEIGHT=52
ALT="[Bill Payments] "></A>

<A HREF="../ihb—bin/ihbcgi?transfers_home")
<IMG BORDER=0 SRC="../html/gifs/transferl.gif" WIDTH=118 HEIGHT=52
ALT="[Transfer Funds]"></A>

<A HREF=",./ihb-bin/ihbcgi?service_home">
<IMG BORDER=(Q SRC="../html/gifs/custl.gif®” WIDTH=118 HEIGHT=52
ALT="[Customer Service]"></A>

</TD>

Source: www.bofa.com

Listing 5.2.2 Modified source code listing for part of the main menu frame in figure 5.4

<TD>
<A HREF="../ihb~bin/ihbegil.html">
<IMG BORDER=0 SELECTED SRC="../html/gifs/quickl.gif" WIDTH=118 HEIGHT=52
ALT="[Quick Balance]"></A>
<A HREF="../ihb-bin/ihbegi2.html">
<IMG BORDER=(0 SRC=",./html/gifs/acctl.gif" WIDTH=118 HEIGHT=52
ALT="[Account Info]"></A>
<A HREF="../ihb-bin/ihbcgi3.html">
<IMG BORDER=0 SRC="../html/gifs/billpayl.gif" WIDTH=118 HEIGHT=52
ALT="[Bill Payments]*></A>
<A HREF=",./ihb~bin/ihbcgi4.html">
<IMG BORDER=0 SRC="../html/gifs/transferl.gif" WIDTH=118 HEIGHT=52
ALT=" [Transfer Funds]"></A>
<A HREF="../ihb-bin/ihbegi5.html">
<IMG BORDER=( SRC="../html/gifs/custl.gif" WIDTH=118 HEIGHT=52
ALT="[Customer Service]"></BA>
</TD>

5.2.3 Nedbank and Netbank (South Africa)

Nedbank’s demonstration facility is cacheable in its entirety. The reason for this is probably because

their demonstration source code had been pre-modified from their actual banking source code — i.e.
Nedbank in effect already prepared their code similar to the way the ABSA and BOFA Web pages
had to be prepared here (as described previously) for their offline Web sites.

A section of the menu frame source code (frame 1) reveals this similarity with the modified code

from the ABSA and BOFA listings — notice how individual (separate) files are called from the menu
options rather than being script-generated HTML:

<tr>

<td> <a href="nmain.htm" target="NedMain"><img src="images/accbal.gif”

alt="Click here to view a summary of your linked accounts and payments®

border="0" ></a>

</td>
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</tr>
<tr>
<TD> <a href="nstmt.htm" target="NedMain"><img src="images/accstm.gif"
alt="Click here to view a statement” border="0" ></a>
</td>
</tr>
<tr>
<TD> <a href="StatementDownload.htm” target="NedMain"><img
src="images/downloadstatement.gif” alt="Click here to make payments”
border="0"></a>
</td>
</tr>

Their demonstration session uses a two-frames structure as shown in figure 5.5, with the left hand
frame acting as a static (non-scrollable) menu frame, and the right hand frame acting as a container

for the transaction detail and help page display.

Figure 5.5 Nedbank’s demonstration session two-frame page structure
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5.2.4 First National Bank (South Africa)

First National Bank’s (FNB) demonstration session required only a moderate degree of modification
to make it suitable for offline browsing. The link to the demonstration facility is a static link (to
frame03.html as shown below) and required no modification. A section of this menu frame (frame 2
in figure 5.6) is shown in listing 5.3 — note the secure protocol (https) link to the actual banking site

in the same listing.

Their demonstration session uses a three-frame structure similar to that of ABSA and is presented in
figure 5.6. The top frame is used for the account selection rather than an additional menu. No online
help is available during their transaction sessions — help is only available from the main pre-login

page as shown in figure 5.7, which also uses a three-framed page layout.
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Listing 5.3 Menu frame source code for figure 5.6

<p align="center">
<a href="frame02.htm" target=" top"><img src="b-bar-0l.gif"
alt="Get online” border="0" width="120" height="24">
</a><br>
<a href="frame03.htm" target="_top"><img src="B-bar-15.gif"
alt="Start online demonstration" border="0" width="120" height="24">
</a><br>
<a href="https://www.firstonline.co.za" target="_top"><img src="b-bar-02.gif"
alt="Start online banking" border="0" width="120" height="24">
</a><br>

Figure 5.6 FNB’s demonstration session using a three-frame-based page structure

Account Selection Frame 1

Account transfer

Daie 12-11-1997
FROM Account 0004500005605 Main Menu Transaction Details
Balanca 543312
and
To Account {5508 2650, Son4eoo00Ses7 3] Frame 2 Help Pages
Amount (Rxxx. xx) EUH
G Frame 3

Source: www firstonline.co.za

Figure 5.7 FNB’s demonstration session help using the same three-framed page
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5.2.5 Standard Bank (South Africa)

Standard Bank effectively has three Internet banking sites in operation — the demonstration site
which uses static HTML pages (and which can be found at www.sbic.co.za/banking/demo/), the
older site which required special security software (at www.secure.standardbank.co.za), and the new
(direct browser), site (at https://www.encrypt.standardbank.co.za). For the reasons as discussed

below only the demonstration site could be locally mirrored.
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Similar to FNB, Standard Bank’s demonstration session also required only moderate modification to
make it suitable for offline browsing, and because of reasons similar to those mentioned for
Nedbank: script-generated HTML pages in the actual banking session had been replaced with links

to static pages, which are easily cacheable.

An attempt was made to construct an offline Web site mirror for the actual banking session, but this
would have required the same amount of extensive page modification and individual script-output
capture that were necessary for the ABSA and BOFA offline sites. As the (1998) demonstration
session proved itself to be very faithful to the actual session, such an exercise was deemed to be
unnecessary. In addition it was thought necessary for a more complete reflection of interactivity and
usability, to evaluate the actual banking site online at all times, even though this could be an
expensive exercise because of connection charges. This online actual banking evaluation was done
for both the older site and the new site, as access to the old site was gained through the use of
Windows 3.1, 16bit browsers (Internet Explorer 3.01 and Netscape Navigator 3) and Standard
Bank’s security software, and access to the new site through the use of 40bit encryption capable
32bit browsers (Netscape 4.03, and Internet Explorer 4.01), operating under Windows 95 and (later)
Windows 98 and Windows NT.

Standard Bank still maintains its older Internet banking site — which requires additional security
software — but for the reason mentioned above — the demonstration session being a very close

simulation of the (older) site — the old site during actual use was not captured for offline browsing.

The difference between the demonstration and actual version is illustrated by listings 5.4.1 and 5.4.2,
which shows the section of code associated with the login button for the two sessions. (The login
codes for the actual session had been changed in listing 5.4.1.) Note the link reference in the

demonstration session to a static page and the script parameters used for the actual session.

Listing 5.4.1 Login button source code for the actual banking login session

<A HREF="https://
www.encrypt.standardbank.co.za:443/cgi-bin/vpecgi/ibank.a042730397020c23be"
TARGET="_self">
<IMG SRC="/vpe/signon.gif"
ALT="Sign on” WIDTH=%0 HEIGHT=24 BORDER=0 ALIGN=bottom naturalsizeflag="3">
</A>

Listing 5.4.2 Login button source code for the demonstration banking login session

<A HREF="signdemonstration.htm"”

TARGET="_self">

<IMG SRC="signon.gif"”

ALT="Sign on" WIDTH=90 HEIGHT=24 BORDER=0 ALIGN=bottom naturalsizeflag="3">
</RA>
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No help is available during the transaction session, which uses a two-framed layout as shown in

figure 5.10. The separate three-framed help session is shown in figure 5.11.

Figure 5.10 Citibank’s transaction demonstration session using a two-frame page
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Figure 5.11 Citibank’s help session using a three-frame page structure
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5.2.7 BankOne (USA)

BankOne (BancOne) makes use of a both a separate (JavaScript scripted) window (shown in figure
5.12), and a separate frame (figure 5.13) to display its online help. The demonstration (seemingly)
lacks some of the functionality that the actual session would have ~ the help button in figure 5.13 is
non-operational during the demonstration. It is likely that the actual (online) session help would be
displayed in the form of a separate window as in figure 5.12, and that the separate help frame in

figure 5.13 is only present during the demonstration session.

The BankOne offline Web site was constructed using a combination of WebDownLoader and
Internet Explorer’s cache-files, with some modification because of BankOne’s frequent use of

absolute URL references in their HTML source code documents. WebDownLoader modified the
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latter to file:// absolute references, and these were then manually replaced by relative references, to

mabke the site portable.

Figure 5.12 Bank One’s help session using a second, separate window
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Figure 5.13 Bank One’s demonstration session using a two-frame page structure
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5.2.8 Other Banks

Two other bank Web sites were cached with no or minor modification using a combination of

WebDownLoader and manually copying Internet Explorer’s cache files to a new location. They are:

Mercantile Lisbon: This is essentially a pure home banking site — access is only possible through
special non-browser-based software. The cached pages are as a result mainly information pages. The
special software is large download (3.8 MB) and includes a demonstration facility that was not

extensively examined as it is not Web browser-based.

Royal Bank of Scotland: The demonstration site was easily cached because of the simple and static

nature of the demonstration facilities offered — it is in essence a screen slide show.
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5.3 Conclusion

Storing the Internet-banking Web sites offline to local storage proved to be an absolute requirement
for conducting the usability evaluation exercises. These evaluations would have been compromised
and inaccurate if moving target source documents had been an additional factor. It should be noted
that the local capture of these sites were done towards the middle part of 1998 — it is likely (certain!)
that all of these sites have undergone major revisions since then which are not reflected in this
research project. This aspect is not a consideration for the main banking site evaluated (Standard
Bank), as the evaluation for this bank was conducted live (online) as well as offline, and the

conclusions made based on its Web site reflect all changes to the site up to the early part of 1999.
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6.1 Introduction

This chapter examines task analysis concepts and approaches. It then applies one specific approach —
TAKD (Task analysis for knowledge description) - to an Internet banking task where the user logs
into the banking facility and displays a balance for a selected account. The advantages associated
with the use of such a structured approach to the analysis of the banking task in uncovering usability

problems are then examined and suggestions for improvement offered.

6.2 Task analysis

A definition for task analysis is offered followed by an examination of the meaning of related
concepts such as a job, task and an activity. A simple computer operating model may serve as an
effective basis for an understanding of the goal-directed nature of the process of computer-based task

execution. This is followed by a brief discussion on three major classes of task analysis approaches.

6.2.1 Definition, benefits and application

Task analysis may be defined as the study of what a user is required to do in terms of actions
and/or cognitive processes to achieve a task. A detailed task analysis can be conducted to
understand the cusrent system and the information flows within it. These flows are important to the
maintenance of the existing system and should be incorporated in any new or replacement, system
(Maguire, 1997). Kirwan and Ainsworth (1992:1) present a similar definition as the previous but
they substitute ‘to achieve a task’ with ‘fo achieve a system goal’. Newman and Lamming (1995:20)
also emphasize the goal-directed nature of tasks when they state succinctly that ‘a task is a unit of

human goal-directed activity®.

Task analysis yields the following benefits: (1) It provides knowledge of the tasks that the user
wishes to perform. (2) It is a reference against which the value of the system functions and features

can be tested. (3) It is a cost-saving exercise because failure to allocate sufficient resources to the
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task analysis activity increases the potential for costly problems arising in later phases of
development. (4) Task analysis makes it possible to design and allocate tasks appropriately and
efficiently within the new system. (5) The functions to be included within the system and the user

interface can be more accurately specified (Maguire, 1997).

Earlier, Johnson, Diaper and Long (1984:500) gave a motivation for the use of task analysis: ‘The
evolution of computer applications and the need for good human-computer interaction has
created a demand for knowledge-based descriptions of human task performance’. Further support
is given by Diaper (1997:41), when he argues that one of the areas of tension between Human-
computer interaction (HCI) and Software Engineering has always been the assumption made in the
latter that obtaining requirements analysis data is not a problem — but that such data should include
what is done, by whom, and for what purpose — and that these questions can be answered by task
analysis. Diaper and Addison (1992:124) also offer a strong commentary on the need for the

incorporation of task analysis during the early stages of software development.

Task analysis has as its only major limitation that a formal task analysis can be time consuming and
produce a large volume of data which may require considerable effort (and skill) to analyze. Johnson
(1989:119) is more specific in his examination of other problems associated with the use of task

analysis during phased design practice.

Dix et al. (1998:104) expand on Maguire’s (1997) definition — they describe task analysis as ‘the
identification and description of the interactive system user's problem space, in terms of domain,
goals, intentions, and tasks’. They continue: It is the study of the way people perform tasks with
existing systems, i.e. analyzing the way people perform their jobs. Apart from those tasks that
directly involve a computer, its scope can also include modeling aspects of the world that are not
part of the computer system. Task analysis can be used during the production of manuals, high-level
system design, requirements capture, and detailed interface design. The latter is mainly aimed at the
analysis of an existing system in order to suggest the design of a new improved interface design —

such as menus and system dialog design (Dix et al., 1998: 260-263, 287).

It is interesting to note that during most discussions of task analysis, it is seldom that the research
and practice from the perhaps more established human resource disciplines are referred to — and
more specifically job analysis and organizational design. The exception to this is Johnson et al.
(1985:500). They observe that job analysis has as its major deliverable a means of selecting people
for a specific task. In principle there is little conceptual difference between task and job analysis —
the latter being defined as ‘developing a detailed description of the tasks involved in a job,
determining job interrelationships, and ascertaining the knowledge, skills, and abilities necessary
Jfor an employee to successfully perform the job’ (Robbins, 1991:532). Even though the purpose and

the scope of application between the two may differ, some of the modern job analysis techniques
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(and even some of the established methods such as functional job analysis (FJA)), which includes
McCormick’s Position Analysis Questionnaire (PAQ) (Gibson, Ivancevich, and Donnelly,
1991:474), which emphasizes information processing and information sources, are closely aligned to
the needs of the human-computer interaction practitioner. Even during their (well) argued dismissal
of job analysis Johnson et al. (1985:500) do admit that it ‘focuses on the job components (tasks), and

requisite skills by classifying the basic or generic skills of a particular job’.

Traditionally, job analysis deals with the three aspects of job content (addressed through FJA
methods), job context, and job requirements (where PAQ is widely used). All three of these have
direct application to all of the aspects of task analysis as discussed here, and better use should be

made of these proven techniques.

6.2.2 Jobs, roles, projects, tasks, activities and actions

Diaper (1989:217) argues that a classic problem in task analysis has been that of an adequate
definition of a task. He uses a four-level hierarchy of projects, tasks, subtasks and activities to alert
the practitioner to the differences between these concepts, and emphasizes that the transition (and
therefore distinction), between these are often vague. For the purpose of this analysis the (perhaps
inexact) term ‘subtask’ will not be used and is replaced by the term activity. An activity has
components (‘subactivities’), and these micro-level activities will be referred to as actions. Diaper
also examines the use of the concept ‘job’ in some length, and this will be included as the highest

level of a five-level hierarchy.

As noted the difference between these levels are not exact, and Diaper suggests that the main
distinguishing characteristic will be related to the duration of each of the levels. For example a
major and lengthy task may be better viewed as being a ‘project’. The term ‘process’ or more
correctly ‘business process’, is also commonly used in this context — Newman and Lamming
(1995:20) regard a ‘process as being a linked set of tasks’. The notion of a job is likely to be the
exception in this classification method as this could be described as being a person-oriented concept
with a title and contractual obligations. A job can also be defined through the set of tasks assigned to
the jobholder, and it is also common to find the term ‘role’ being used at ah intermediate level

(between job and task).

Classically the relationship between a job and its constituent tasks is quantified by the use of the

phrase ‘job range’, and qualified through the use of the phrase ‘job depth’ (Gibson et al.,
1991:478).

Johnson (1989:121) defines a task as: *An action or combination of actions that when carried out
achieve some goal which results in a change of state in a given domain’. Diaper’s (1989:216) nearly

equivalent reinterpretation of this as ‘a task is a set of activities to be carried out which will change
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the situation from an initial state to some specified goal state’ is preferred as it corresponds to the

view of activities as will be used here.

An unusual definition of a task is given by Diaper and Addison (1991:388) based on Nielsen's
(1990) classical paper on agent mmodeling. Diaper et al. (1991) note that an (albeit imperfect due to

taxonomy and notational restrictions), approximation of a task may be given by the relation:

T=W+(U+(C+M))

T refers to the task, W the world task environment and application domain, U is the user agent, C the
computer agent, and M represents documentation such as manuals. The + is a combination operator
— so that the other expression U(C+M), refers to the user’s model of the combination of a computer
(system) and documentation, W(U+(C+M) refers to the task domain (world) model of the user
interacting with a computer and documentation, and the task T = WH+{U+(C+M)) is then the

combination of both these models.

This view of a task is useful because it: (a) Emphasizes the complex environment in which a task is
executed. (b) Enumerates all the important agents impacting on such a task. (c) Correctly describes a
task as being dependent on the user’s mental model of the computer and documentation. (d) Argues

that the actual task is a part of the larger world model filtered by the user’s model of the latter.

It is useful to note that in practice (such as during observation) tasks are perhaps best distinguished
from each other through an observation of a goal redirection and goal separation (Newman et al.,
1995:20). These goal changes and achievement are reflected through system state changes, and
Diaper et al. (1991:394), make use of this: ‘a task is defined in terms of the changes of state that an
interactive work-system causes in the (task) domain’. Sheperd (1989:21) discusses the relationship
between a task and its goal: ‘4 goal, which has to be attained by a person, has an associated task,
which offers facilities and constraints on how the goal may be attained’. He prefers the use of the

term operation to the terms action and activities as used here.

6.2.3 A model of interaction for task analysis

An often-encountered, and simple computer operation model is presented in figure 6.1 — this specific
example being adapted from Woodson et al. (1992:255), which is in turn based on the set of USA
Military User Interface Design Guidelines. This type of model is eminently suitable to be used as the
basis for formulating a strategy for task analysis. It is noted that Norman’s execution-evaluation

model (as discussed by Dix et al., 1998:105-106), has stages effectively similar to this model.

Norman’s model consists of an execution cycle:

[goal-establishment]-[intention-formulation]-[action-sequence-specification]-faction-execution]
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and an evaluation cycle:

[state-perception]-[state-interpretation]-[state-and-goals-comparison]

Of particular interest is the reduction of Norman’s seven stages of user activity into the three as
presented by Diaper et al. (1991:389). These three are:

(1) Establishing goals. For the task.

(2) Behaving. This constitutes both physical behaviour and actions and also an
expectation fegarding the consequences of the physical action.

(3) Perceiving. It includes an evaluation based on the expectation above, and a

perception of the behaviour.

The correspondence of the above to both Norman’s model and the simple computer operating model
is immediately obvious — as a result it has an immediate and direct application to task analysis, of
which task sequence construction, and Diaper’s object/action pairs task ‘generification’ (discussed

later), are but two examples.

Figure 6.1 Task analysis based on a simple iterative computer operating model

Activate .

System } Error
S1

Error Normal Automatic No
vy y Y
Determine
Decide on | how to _| Take action | Waitfor - Interpret Goal
Goal accomplish "1 (activity) "| response response achieved?
task

[
s2 S3 S4 S5 S6

Finished?
Next task

Source: Adapted from Woodsen et al (1992:255)

Notes: Figure 6.1
(1) The S7-S4 feedback loop labeled ‘automatic’ corresponds to Johnson’s (1989:121) notion of ‘procedures’
or well-practiced behaviours.

(2) The error feedback loops S7-S2 and S7-S1 are included, as they are especially appropriate viewed within
the unreliable communication context of Internet-based interaction. The ‘normal’ assumption of system

deactivation only on completion of the task(s) is then often untrue.
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(3) The original (Woodsen’s) term ‘entry’ was replaced by ‘action’ in S4 to correspond to the five-level
hierarchy from job to action - a set of these (i.e. multiple loopbacks), would be an activity.

(4) Johnson’s (1989:121) definition of a goal: * a purpose or objective to be achieved, it provides the purpose
for which a task is undertaken’, is appropriate within the context of this model.

(5) The S9-S2 loop represents the execution of different tasks within single system activation — it corresponds
to the previously discussed notion of a task-procedure or project.

(6) S2 could be relabeled as ‘Goal adjustment’ if it is reached via an error feedback loop.

Woodsen’s (1992:255-256), software design guidelines and descriptions for each of the nine phases
(81-59), in the model, can also serve as a basis for an evaluation of the user interface. As an example

phases 1, 2, and 3 use the following guidelines (table 6.1):

Table 6.1 Guidelines for the phases of the simple computer operating model

(1) Activate system 1.1 Separate and distinct step.
1.2 Rapid as possible — if not possible advise the user of the status.
1.3 Automate whenever possible.
1.4 Do not require user knowledge of internal system mechanisms.

2) Decide on goal 2.1 Provide users with task-oriented guidance for every transaction.
2.2 Guidance should describe system capabilities and available procedures.
2.3 Provide guidance: separate manuals, or online within program (preferred).

(3)  Determine how  Design a dialog between the user and the computer that is compatible with the
to accomplish user and the task requirements - these dialogs include styles such as menu
task selection, command-line, and WIMP.

Source: Woodsen (1992:255).

6.2.4 Task analysis approaches

Weir and Alty (1991:148) comment on the cognitive aspects found in task analysis, and present a
three category classification of task analysis approaches which includes the popular task
decomposition methods as examined extensively by Dix et al. (1998). To this they add two cognitive
approaches specifically aimed at the evaluation of usability properties. Sutcliffe (1988:49-50) notes
that task analysis in HCI is not well defined, but due to its close relationship with systems analysis it
is appropriate to use methodologies borrowed from the latter, such as De Marco's functional
decomposition and structured analysis methods. Baecker et al. (1987:487-488) agree with this view,
and they identify task analysis to be the first phase of a proposed user interface design methodology,

which consists of a study of user needs and defining a set of functional requirements.

Task analysis differs from goal-oriented cognitive methodologies in that the user is observed from
the outside while ‘in action’ (i.e. it is an observable behavioural study), rather than having its major

focus on the user's internal mental state (Dix et al., 1998:262).
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Task decomposition, knowledge based techniques, and entity-relationship based analysis, are three
different but overlapping approaches to task analysis (Dix et al., 1998:261), and are presented in
table 6.2.

Table 6.2 Three approaches to task analysis

(1)  Task Decomposition: This consists of defining the overall task i.t.o. subtasks and their
sequence. Hierarchical task analysis (HTA), is such an approach and produces a hierarchy of tasks,
subtasks and plans, or a description of task conditions (when a subtask is performed), and a task
sequence or order of execution (Dix et al., 1998:262).

(2) Knowledge-based techniques: This builds a conceptual model of the way the user views the
system and the task, and what a user needs to know about task objects and actions. One technique
(TAKD or task analysis for knowledge description) uses an either/or (AND, OR and XOR) branch
based taxonomy (TDH or task descriptive hierarchy), of all objects and actions in the task, which
differs from the HTA methods (based on ‘how to’), in that it is based on task and object similarities
(i.e. genericity) (Dix et al., 1998:268).

(3)  Entity-relationship based analysis: The emphasis is on identifying objects and actors, and
their relationships and operations, rather than on object similarities. Objects are classified as being
either actors (usually human entities), concrete objects (all the other ‘things’), and composite
objects (sets or combinations of the previous two groups). Attributes of objects and actors are listed
only when it is relevant to a human or computer task. Actions are performed by an object/actor (the
‘agent’), and change the state of an object/actor (the ‘patient’). Allied to actions are messages (a
double action), and events (all actions are events, but some events can happen spontaneously).
Relationships can be object<->object, and action->object (the object->action relationship is
implicit). This type of analysis combines well with the previous two taxonomy-based approaches, as
its object-oriented nature fits in well with class-inheritance taxonomy (Dix et al., 1998:274).

6.3 Task analysis for knowledge description (TAKD)

TAKD is a method for task analysis that generates a hierarchical description of tasks — the rask
descriptive hierarchy (TDH) — and translates these into a set of knowledge representation grammar
(KRG) sentences. Its original purpose was to analyze data from the observation of relevant tasks and
then redescribe them using a single consistent representation of specified information technology
knowledge that the user should possess (Diaper, 1989:108). Importantly, Johnson, Diaper and Long
(1985:499), originally described TAKD as a ‘method for producing descriptions of knowledge’. 1t
is therefore a descriptive rather than normative approach to activity modeling for task analysis
(Newman et al., 1995:114). TAKD is also suitable for the evaluation of existing systems — provided
the focus is on behaviours that can be measured and described rather than being broadly psychology-
focused, and it can also be used to include a task analysis stage during the production of

requirements specifications.
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Knowledge-based descriptions of tasks are important because it identifies (1) the plan for carrying
out the task, (2) the knowledge or concepts required, and (3) the interaction between different kinds
of knowledge. The designer therefore gains understanding as to the commonalties that exist between
tasks in terms of their knowledge requirements and their plans for execution (Johnson et al.,
1985:500).

Importantly Diaper et al. (1992:127) emphasize that: ‘TAKD places few constraints on analysts, but
it does force a systematic, explicit way of thinking about tasks and their more general context’.
They continue: ‘TAKD (expressly intends to be limiting in that it) forces an inherently user-centered
perspective, because TAKD actions are always those of people, (and) not of machines’. The focus
of this analysis is then on the observable behaviours of the user rather than the computer, and the
value of the analysis was proved to be realized as much from simply completing the exercise as it
was from TAKD’s formal outputs (such as the TDH diagrams and KRG sentences). This does not
mean that TAKD ignores agents other than the user — indeed Diaper (1989:111) states that TAKD
concentrates on the complete system, but it only includes these other aspects where they have an

impact on the user behaviour.

A graphical representation of the stages of a TAKD analysis is presented by Diaper and Addison
(1991:396). (Being a strongly iterative process and therefore somewhat convoluted it is not
reproduced here.) This shows TAKD to have four major analysis cycles (table 6.3), with a
controlled iteration between these (Diaper, 1991:396-397, 1997:43). The last sub-stage listed,
making sequencing knowledge part of TAKD, is a fairly recent addition to the approach.

Table 6.3 The four stages of a TAKD analysis cycle

(1)  Construction of a activity list (AL).
This is a prose description of the set of tasks that are observed. It is also sometimes referred 1o as a
task protocol. The input to this is normally a video recording of task execution and a post-task
walkthrough although task-oriented interviews can also be used.

(2)  Selection of Specific Objects (SO) and Specific Actions (SA).
These are the lowest levels of objects and actions that will be subjected to analysis. They are
directly selected from the AL where the SA are shown in square brackets [ ], and SO in round
brackets ().

(3) Construction of the Task Descriptive Hierarchy (TDH).
This represents each line from the AL by a single depth first traversal from a single leaf node (with
at least one SQ), to the single top node.

(4) (a) Specification of Specific and Generic Knowledge Representation Grammar.
This is the main output from a TAKD analysis and describes a single traversal from the leaf node
to the top node. A uniqueness rule applies to each sentence.
(b) Specification of Task Sequence Representation.

These are lists of repeated sequences from all levels of generification.
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6.4 Applying TAKD to an Internet-based banking task

The stages as described in table 6.3 form the basis of an application of TAKD to an actual Internet-
based banking application. (Actual refers to ‘real’ or ‘live’ banking accounts and clients as opposed

to using the Internet-based banking demonstration Web site.)

6.4.1 The problem area and task problem statement

The problem area is the execution of a simple banking task — obtaining a detailed statement for a
(current) account — via the Internet. This task is preceded by other tasks: obtaining Internet access,
navigating to the Bank’s (Standard Bank South Africa) Internet banking Web site, and logging into
the site. The task is concluded (the goal achieved), when the statement has been viewed, and the user
logged off from the Bank’s Web site. During this analysis the three tasks of logging in, obtaining the

statement, and logging off will be analyzed as a single task with component activities (sub-tasks).

The concise problem statement is:

‘Display a statement for a current account using an Internet banking service’

A more detailed problem statement reads as follows:
‘Login to Standard Bank’s Internet Banking service using the account and password number, obtain

a detailed statement for a current account, study this visually, and thereafter logoff from the site.’

Again note that the precondition for the task execution is that the user has already obtained Internet
access (either through a dialup account and logging into his/her ISP, or by using the company
network), and navigated to the main Internet banking Web page — the sequence of these pre-task and
task activities is detailed in the activity list (table 6.4), and the series of twelve screen dumps as
presented in figure 6.3. After the completion of this part of the study, Standard Bank changed their
home page (figure 6.3, screen 1) during January 1999 — the user can now directly choose an Internet
banking option from this page, and therefore skip the second page (screen 2) figure 6.3. This change

means that the server dialog box (screen 3) is still present, but shown at the top of screen 1 rather

than screen 2.

6.4.2 Task observation and data collection

Diaper (1989:211-237) comprehensively examines various task observation and data collection
methods that are suitable as inputs to the task analysis process. In the absence of suitable video
recording equipment (aspects of thesc for laboratory-based usability evaluation studies were
discussed by van Dyk, (1998)), a series of twelve screen dumps (figure 6.3) was used as visual basis
for the analysis. These were accompanied by structured note taking (such as listing the physical

objects used, and the screen elements accessed), during the task execution. There are disadvantages
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to being both the observer and the observed, but it does ensure that the requirement of an observer

that is completely familiar with the observed task is being reasonably met.

By implication, Diaper et al. (1991:390) argue that there are essentially only two useful methods for
HCI data collection — through questioning and through observation. Regarding the latter they
continue and note that: ‘(one) should not to be too concerned with supposed mental states, but use
observable behaviours to stand for mental states’, as being the preferred approach to data collection.
The previous quote is exemplary in explaining the embedded attitude in a (Diaper-executed) TAKD

analysis — it always seems to be a firmly empirically based approach and implementation.

6.4.3 The task activity list and prose description

The task prose description (when presented in Diaper’s structured format this is referred to as the
activity list or AL), is shown in table 6.4, This is a final version resulting from a number of
refinements or passes. It should be noted that strictly speaking there are never ‘final’ versions of
these TAKD analyses aids — i.e. activity lists, TDK diagrams, or KRG sentence sets — there are only

suitably refined versions.

In earlier versions all detailed actions originated by the computer were included such as ‘(computer)
[accepts keystrokes] from (keyboard)’. These were included based on the AL used by Diaper
(1997:48), but were removed when it became clear that the AL has become unmanageably long and
complicated, and stopping rules (Sheperd, 1989:22), were applied to these levels of activity. In
addition browser-based computer actions were not included for the same reason — these could be
‘(computer) [displays] (arrows-for-navigation)’. In general all of the visible page-based, computer
generated actions were included, even when these were not used in the specific task — an example of
this being the screen prompts for clearing entries and changing of a password displayed on the main
login page. Because this is an observational method only the actual (observed or recorded), human
actions are listed. The same exclusion rule was applied to the computer agent — processing actions
are not listed in the activity list (as mentioned above). Even with all these exclusions the resulting
list as presented in table 6.4 is still surprisingly extensive for such an apparently simple task — it

consists of thirty-seven separate actions on thirty different objects.

The activity list follows the TAKD convention of showing only one action on each line, but it differs
in its format from that used by Diaper (1997). A more readable natural language sentence is
followed by the compact specific object and activity sentence. In this latter sentence a degree of
object hierarchy preordering is included, for example all page objects start with ‘page’ followed by
the name of the specific page such as ‘transactions’, i.e. (page-transaction), or (page-
accountstatement). Similarly buttons are identified as (button-submit) or (button-dialogbox-ok) — the
latter could be perhaps better described as (dialogbox-button-ok), but as discussed later, dialog boxes

will be treated the same as (Web) pages for the purpose of this task analysis. Where there are more
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than one object instance, which only differs in its location (such as the submit buttons found on the
login and account selection pages, these are numbered as submit] and submit2. A similar numbering
convention was used for repeated actions such as [display], [prompt], [press], [select], and [enter].

Doing it this way eased the construction of the TDH diagram and KRG sentences considerably.

All activities and actions executed by the computer for a specific page were first listed in their
entirety, before the human actions were enumerated. For example the computer prompts for an
account number, a password number, a password change flag, and a clear and submit option before
the user takes any action. The conventions used in listing the sequences of computer-generated
actions were based on their page positioning — the page is read top to bottom and left to right, and

the actions required to generate the page elements are then listed accordingly.

Even at this early stage of analysis a number of usability problems already presented themselves as
the result of completing the activity list. These are discussed in more detail later but they include
aspects such as object page-positioning (shown through the sequence of the action list in table 6.2),
and the display of irrelevant options (being present as an object in the AL). Other problems are the
‘double’ logoff, and the post-task navigational return to the Bank’s main home page, rather than to

the Internet-banking home page from where the task was initiated.

A sequence of twelve screen dumps which captures the progression of observation for the task
execution is presented in figure 6.3 — the screen and step numbers given in table 6.4 correspond to

those in figure 6.3,

6.4.4 Selection of specific objects and specific actions

The specific actions and objects are the essential task elements, which are then restructured into the
TDH - doing this has the effect of (temporarily) destroying knowledge about the relationships
between these task-action pairs. This knowledge is regained in a more general manner during the

construction of the KRG sentences.

The specific object list is presented in table 6.5, first as the raw list of all 30 objects from the activity
list in figure 6.4, and then as a filtered list (where some of the objects not relevant to the task were
removed), and refined (where the objects were rearranged in a pre-TDH hierarchy). The filtered and
refined list reduced the number of objects to 18. During the refinement it was decided that the dialog
box for leaving the secure server (displayed on a blank page), could be treated during this analysis as
a ‘page’, and it is accordingly grouped with the set of page objects. During earlier passes the pull-
down menu from where the account is selected had been grouped with the parent object account, as
were the account number, password number and account statement. This was later changed and the
pull-down menu list became a less specific ‘button(select)’ object; Statement and statementoff are

two different states of the same object, and the latter was then also removed.
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Similarly, figure 6.6 presents the specific activity list, arranged in descending frequency of
occurrence. An initial and a final activity list are shown in figure 6.6. Both tables 6.5 and 6.6 clearly
separate the two major agents namely the user and the computer. (There are other important agents
such as the ‘bank’ and the ‘bank-computer’, which if included would have yielded a different set of
TAKD outputs.)

Enlarged sections taken from the screen dumps in figure 6.3, which shows these specific objects, are

presented in figure 6.2.1 through to figure 6.2.6.

6.4.5 Task descriptive hierarchy (TDH) diagrams
This is the principal analytical stage of TAKD - all available knowledge about the tasks is used to

build a hierarchy of general and specific actions and objects. The nodes of the hierarchy represent
actions and objects which progress from the general (on the left-hand side), to the specific (on the
right side as leaf nodes) (Frascina and Steele, 1993:227). Note that there are nodes with observed
data (specific objects) which were not obtained as the result of direct observation. These are
considered to be either logically possible nodes, or known nodes, and the presence of these objects
could suggest further investigation. Similarly Diaper et al. (1991:397) and Diaper (1989:117),
emphasize that the presence of plausible empty leaf nodes is also useful and could suggest further

examination as to the reasons why they do not have any specific objects attached to them.

It is important to recognize that the TDH is a non-sequential structure, and the sequence information
inherent in the activity list is lost in the TDH. Similarly, as mentioned before, knowledge of the
action or object relationships is also not included here. Both these categories of knowledge can be

regained in a more critical and structured way when constructing the KRG sentences from the TDH.

Building the TDH is a combined inductive (bottom-up and starting with the specific objects), and
deductive (top-down and identifying suitable high level nodes), process (Diaper, 1989:120). This
offers perhaps the best explanation as to why TAKD is such a strongly iterative method as these two
construction approaches have to be matched by experimentation and refinement until they match and

meet in a logically acceptable way in the middle level nodes.

Diaper (1989) discusses a number of heuristics that should be used during the construction of the
TDH - these include making the diagram shallow and flat rather than deep by limiting the child
(lower) nodes to no more than five or six, and discarding any single level lower-level nodes — the -

latter case would be merely a restatement of the same information.

The two TDH diagrams derived from the specific object and activity lists are presented as figure 6.4
for the specific objects, and figure 6.5 for the specific actions. Constructing a TDH for specific
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Table 6.4 Activity list for the account statement task

Line Screen Step

Prose description

l Specific Object () and Action [}

1 Title: Internet-based banking statement task.
2
3 1-3 1-3 Pre-tasks (Steps 1, 2, 3): User navigated to the internet-banking pre-login page.
Computer displays Standard bank home page, prompts for navigation to internet-banking site, prompts for
login, displays secure server dialog box and prompts for ok button.
4 .
5 4 4.1 Computer displays pre-login page (computer) [display1] (page-prelogin)
6 4 4.1 Computer prompts for navigation to login page (computer) {prompt1] {page-login)
7 4 4.1 User presses login button (user) [press1] (bution-iogin)
8 5 4.2 Computer displays main login page (computer) [display2] {page-login}
9 5 42 Computer prompts for account number {computer) {prompt2]} (number-account)
10 5 4.2 Computer prompts for password number {computer) {prompt3] (number-password)
11 5 4.2 Computer prompts for change password {camputer) [promptd] (radiobutton-passwordchange)
12 5 4.2 Computer prompts for clear entry button press {computer) [prompts] (button-clear)
13 5 4.2 Computer prompts for navigation to post-iogin page via | (computer) [prompt6] (page-postiogin) (button~submit1)‘
submit button
14 5 4.2 User enters account number (user) fenter1] (number-account)
15 5 4.2 User enters password number (user) {enter2} (number-password)
16 5 4.2 User presses submit button (user) [press2} {(button-submit1)
17 6 4.3 Computer displays login verification page (computer) {display3] {page-loginverify)
18 7 4.4 Computer displays transaction options page {computer) [display4] (page-transactionoptions)
19 7 4.4 Computer prompts for transaction on menubar (computer) [prompt7] {menubar) (menubar-other)
(menubar-statement} (menubar-logoff)
20 7 4.4 User selects menubar statement opfion (user) [seiect1] (menubar-statement)
21 45 Computer displays statement acc. select page (computer) [display5] (page-statementaccselect)
22 4.5 Compuier displays current menubar option {computer) [display6] {menubar)
(menubar-statementoff)
23 8 4.5 Computer prompts for transaction on menubar (computer) [prompt8] {(menubar) (menubar-other)
{menubar-statementoff) (menubar-logoff)
24 8 4.5 Computer prompts for account selection on pull-down (computer) {prompt@] (pulldowniist-accounts)
list
25 8 4.5 Computer prompts for navigation to statement dispfay (computer) [prompt10] {page-accountsiatement) (button-
page via submit button submit2)
26 8 4.5 User opens account-selection pull-down list (user) fopen] (pulidownlist-accounts)
27 8 4.5 User selects account from pull-down list (user) [select?] (pulidownlist-accounts) (account)
28 8 4.5 User presses submit buiton (user) {press3] {button-submit2)
29 9 4.6 Computer displays account statement page (computer) [display7] (page-accountstatement)
30 9 4.6 Computer displays current menubar option (compufer) [display8] {(menubar)
(menubar-statementoff)
31 9 4.6 Computer prompts for transaction on menubar (computer) {prompt11] (menubar) (menubar-other)
{menubar-statementoff) (menubar-logoff)
32 4.6 User reads account statement (user) [read] (account-statement)
a3 9 4.6 User selects menu-bar logoff option (user) [select3] (menubar-logoff)
34 10 4.7 Computer displays post-logoff page (computer) [display8] (page-postiogoff)
35 10 4.7 Computer prompts for final fogoff button press (computer) [prompt12] (button-logoff)
36 10 4.7 User presses logoff button (user) {press4] (button-iogoff)
37 1 4.8 Computer displays biank page (computer) [display10] (page-blank)
38 11 4.8 Computer displays secure server warning dialog box {computer) [display11] (dialogbox-secureserver)
39 1 4.8 Computer prompts for dialog box buttons press (computer) fprompt13] (butten-dialogbox-ok)
(button-dialogbox-moreinfo) {button-dialogbox-no)
40 1" 4.8 User presses dialog box ok button (user) [press5) (button-dialoghox-ok)
41 12 4.9 Computer displays Standard Bank home page (computer) [display12] (page-bankhome)
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Notes: Table 6.4

(1) The screen column corresponds to the series of screen dumps in figure 6.3.
(2)  The steps column corresponds to the steps listed in figure 6.3
(3)  The login button is referred to a ‘login’ rather than the ‘sign-in’ used on the Web page. This is done to be

consistent with Standard Bank’s use of ‘logoff® rather than ‘sign-off’.

Table 6.5 Specific object list

Unfiltered specific object list Filtered and refined specific object list
computer agent-computer page login
user transactionoptions
page-login statementaccselect
page-ioginverify accountstatement
page-transactionoptions bankhome
page-statementaccselect dialogbox-secureserver
page-accountstatement
page-postlogoff button  login
page-blank submit
page-bankhome logoff
button-login dialogbox-ok
button-clear
button-submit] menubar menubar
button-submit2 statement
button-logoff logoff
button-dialogbox-ok
button-dialogbox-no agent-user account account
button-dialogbox-moreinfo statement
number-account number
number-password passwaord
radiobutton-passwordchange select-pulldownlist
menubar
menubar-logoff
menubar-statement
menubar-other
menubar-statementofTf
pulldownlist-accounts
account
account-statement
dialogbox-secureserver
Table 6.6 Specific activity list
Initial list Final list
Agent Activity Frequency Activity Frequency

computer | prompt 13 prompt 13

display 12 display 12

user | press 5 press 6

select 3 select 3

enter 2 enter 2

open 1

read 1
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Figure 6.4 Task descriptive hierarchy
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Notes: Figure 6.4

(1) A banking Web page does not always have an account - for example during pre-login and post-logoff

(2)  The specific Web pages will always have both passive and active elements. (A lack of active elements
implies that the browser controls must be used for a proceeding action). For example even though the
logoff page displays just one active element (the logoff button) it still has a passive page title displayed
in the browser title bar. Similarly the login verification page only contains a line of passive text but its
active element is in this case the action taken from the previous page —~ this page also contains JavaScript
code to control a timeout setting on the verification period — this is also an active element.

(3)  Bracketed node names are possible aliases such as (page) ‘element’ being an alias for ‘component’.

(4)  The rectangle/non-rectangle node may be somewhat artificial for more general cases but it is acceptable
for this specific task.

Figure 6.5 Activity task descriptive hierarchy
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6.4.6 Knowledge representation grammar (KRG) sentences

These provide a means for describing the route for each specific object through the TDH.
Constructing the TDH from the AL destroyed activity-object pairings — during this phase these
relationships will be restored but they are then eventually re-linked in a more general way (Diaper
(1989) use the term generification for this process). A convention is used for the KRG sentence

where / / is used for AND branches, () for XOR branches, and { } for OR branches.

A uniqueness rule applies: a completed TDH can distinguish between any two specific objects (and

actions), through their set of KRG’s. For example the logoff button has the following set of object
KRG’s:

component(active(button/shape(rectangle)/))
component(active(button/function(proceed(terminate))/))
component{active(button/generation-source(active)/))
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whilst the login (labeled ‘sign-in’ on the Web page), button yields:

component(active(button/shape(non-rectangle)/))
component(active(button/function(proceed(activate))/))
component(active(button/generation-source(passive)/))

l.e. any one of these three partial KRG sentences would be sufficient to distinguish between these

two buttons.

However to distinguish between the submit and logoff buttons the /function(proceed)/ KRG path is
required. (Dix et al. (1998:271) note that the uniqueness rule should not be implemented too strictly

— its use depends on the value (information), gained from implementing it.)

The object and action TDH’s are then combined to yield a list of complete KRG sentences, each

describing a simple task in general terms:

Before generalizing the following sentences may be derived to describe the following four (sub-)

tasks:

(1) For the task of navigating to the login page there is only one KRG sentence:

Internet-banking-task (pre-login)
press button/function(proceed(activate))/ sign-in button

(2) For the task of logging into the account we have the KRG sentences:

Internet-banking-task (login)
enter account/number/
Internet-banking-task (login)
enter account/password/
Internet-banking-task (login)
press button/function(proceed(activate))/ submit button

(3) And for the task of displaying a statement for an account:

Internet-banking-task (do-transaction) display statement

select menubar(option) statement
Internet-banking-task (do-transaction)

press button/function(select)/ account
Internet-banking-task (do-transaction)

press button/function(proceed(activate))/ submit

For the section above the action button/function(open)/ was removed from the specific-activity list

and combined with the more general button/function(select)/ action.

As discussed before two earlier sentences:
Internet-banking-task (do-transaction) open button/function(select)/ and

Internet-banking-task (do-transaction) select account/selected were generalized as:
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Internet-banking-task (do-transaction) press button/function(select)/

Earlier in the analysis the sentence:
Internet-banking-task (do-transaction) select menubar (not-selected) seemed to be reasonable, but it
is wrong — when an obtain-statement is the current task it is reasonable to select a statement for

another account from the same position. This sentence was then changed to: select menubar(option).

(4) And fourthly for terminating the session:
Internet-banking-task (logoff)

select menubar (option) menubar-option- logoff
Internet-banking-task (logoff)
press button/function(proceed(terminate))/ button-logoff
Internet-banking-rask (logoff)
press button/function(proceed(activate))/ button-dialoghox-ok

During generification — which Diaper (1989:125-126) deséribes as a process of lower-node removal
with the aim of identifying common classes of activity associated with a task, some of the KRG
sentences above were combined (generalized), which then yielded the following set of three tasks
(the pre-login task is combined with the login task), which are similar except for the login task and

lower node removal:

LOGIN:
Internet-banking-task (login)

press button/function(proceed)/ sign-in button (*)
Internet-banking-task (login)

enter (account/authorization/) enter login-account and password
Internet-banking-task (login)

press button/function(proceed)/ submit button (*)

DO-TRANSACTION:

Internet-banking-task (do-transaction) display statement
select menubar (option) account statement option
Internet-banking-task (do-transaction)
press button/function(select)/ account for statement
- Internet-banking-task (do-transaction)
press button/function(proceed)/ submit button (*)
LOGOFF:
Internet-banking-task (logoff)
select menubar (option) logoff option
Internet-banking-task (logoff)
press button/function(proceed)/ logoff button (*)
Internet-banking-task (logoff)
press button/function(proceed)/ dialogbox-ok button (*)

(*) These five sentences are the same even though they act on four different objects — this does

suggest that using fewer objects here would be appropriate.
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The above then yields only four distinct sentences:

Table 6.7 Final set of user KRG’s

Internet-banking-task (*)
press button/function(proceed)/
Interner-banking-task (do-transaction)
press button/function(select)/
Internet-banking-task (*)
select menubar (option)
Internet-banking-task (login)
enter (account/authorization/)

(Note that these four KRG’s do apply to the specific task that had been observed — a more complete
set of tasks such as an account transfer could include other KRG’s to cater for entering of account
amounts.)

For the computer agent only two specific actions are relevant, which yields the KRG sentences:

Table 6.8 Final set of computer-agent KRG’s

Internet-banking-task (*)
display (page)
Internet-banking-task (*)
prompt (one-of-four-user-agent-actions)

6.4.7 Discussion of the results from the analysis

Ultimately, in order to design a human-computer interface, a well-defined description of the HCI is
required — this should be based on what the user and/or system must know in order to accomplish the
task goal (Johnson et al., 1985:502).

Action/object pairs are the main output from the TAKD analysis — when operationally combined
they become knowledge items — and which describes explicitly the knowledge requirements for each
task statement, presented in a grammar-like expression (the KRG sentences) (Johnson et al.,
1984:499, 502). The resuitant combination of all the KRG ’s then constitute the complete knowledge

requirement for the successful completion of the task.

Apart from the main tangible and measurable outputs from the TAKD exercise (which are the TDH
diagrams and KRG sentences), TAKD also produces useful intangible outputs such as the insights
gained during the analysis into the task environment and execution. In the case of this specific
analysis, where the number of actions and tasks are fairly small, and less benefit is therefore derived

from the reduction offered through the KRG generification process, this intangible aspect of the
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analysis proved to be the most useful. As a result a large section of the discussion that follows is not
connected to the strict mechanical routines of the TAKD analysis in an obvious way, but the

conclusions obtained are the result of the insights gained through completing the analysis.

What did become obvious during the analysis is that even for a short task as this one, that some form
of automated tool support for the method would be advantageous. TAKD is a strongly iterative
method and requires many refinements before a satisfactory output is obtained — as soon as these
changes were made to the TAKD outputs such as the TDH diagrams and activity list the need for
such as tool became especially apparent. Such a tool is available in the form of the LUTAKD toolkit
(from Liverpool University), but this is a commercial product and could therefore not be used

(Diaper, 1997:43) (Uddin, 1999)

Sequencing information was not studied during this analysis exercise. This may be included by
constructing sets made from the list of final KRG’s. For example, the sequence of actions for the
login task would be ‘enter (account)’ and ‘press (proceed)’ when viewed at a fairly high level. A
degree of re-ordering based on sequencing information had already been used in the analysis: The
folding of the pull-down list actions ‘open’ and ‘select’ into the single ‘press select’ is an example of
this. Any further use of the sequencing stage of TAKD would be more appropriate if a larger task
had been chosen such as transferring between two accounts after the detailed statements for both
accounts had been obtained. This would then yield a number of similar sequences of KRG sets
(referred to as SRG’s or sequence representation grammars by Diaper (1989:127)), which could for

example, indicate occurrences of task repetition at a higher level than the KRG’s presented here.
What are considered to be the most important results from the analysis are presented below:

(I} The small number of generic KRG’s. Apart from showing this to be a simple task, it more

importantly also emphasizes that:

(a) Internet-based HCI is at present operating within a very (technology) restrictive task
environment.

(b) It is a reiatively new technology that has yet to evolve towards complexity. It has few
interaction variations. These mainly consist of a few simple actions executed repetitiously.

Within this new application domain Internet-based banking is even newer.

The above observations are supported by the frequency analysis of the final KRG’s — for the

user there are only four final KRG’s with the following frequencies of occurrence:
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Partial KRG Frequency

press button/function(proceed)/
select menubar (option)

enter (account/authorization/)
press button/function(select)/

-2 N A

~ Similarly for the computer the actions are of two types only (excluding the invisible computer

processing actions as previously discussed):

prompt user (do one of four generic actions) 13
display page 12

Human-computer interaction within this specific task environment is therefore characterized
by a few simple actions that may be repeated many times. This has obvious favourable
implications for task knowledge requirements and for usability learnability, but it does post
some usability warnings: the large number of similar actions will tend to make the interaction
boring, and the inherent delayed response resulting from unnecessary communication through

these extra actions will further decrease the usability and reliability of the interaction.

Interestingly, Diaper et al. (1991:397) suggest that frequently occurring task elements as
described in the TDH are more likely to be treated in a cognitively automatic manner than
infrequent task elements. These actions are then as shown in the simple computer-operating
model (figure 6.1), through the feedback loop S7-S4, as discussed earlier. These automatic
actions would include the final KRG’s “press’ and possibly also ‘select’. An action that would
not be automatic (in part because of its infrequency, but more likely because of the importance
derived from the consequence of its activation), would be the transfer of funds, and even the

act of logging in — i.e. all tasks that require a form of data entry (the ‘enter’ KRG).

Coincidentally, the small set of final generic KRG’s is a vindication of TAKD’s
appropriateness for this type of analysis — any other result would have been counter-intuitive
and confusing. This conclusion is perhaps in contradiction to what Diaper (1989:148),
describes as a test for the correct node-level choice for the TDH: he notes that a result that
shows the total number of KRG’s to be only slightly larger than the number of different ones
indicate the correct choice of low-level node detail. The conclusion above is however based
on the generalized KRG sentences — there are nine KRG’s in total, and four different KRG’s.
The conclusion reached when viewed within the context of the small task studied, and the

explanations offered during generalizing, is therefore considered to be acceptable.

An examination of the four user-agent KRG’s show two of these to be related to a navigation

action (press button/function(proceed)/ and select menubar (option) ), with a frequency of
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The submit button. In both cases where submit buttons were used, their use should be
bypassed. During the login process it should be sufficient if enter is pressed after the second
input field (the password number) had been entered. It was noted that pressing enter here is
accepted by the system, but in an inconsistent manner — pressing enter after an account had
been selected from the pull-down list produces no reaction — both pages show the submit
button to be in the same state — i.e. selected. The presence of the submit button, and its
placement on the page (after the option for changing the password), could confuse the user

rather than guiding him/her towards completing the task.

The second submit button is used to navigate to the page displaying the statement detail after
the account had been selected from the pull-down list. The action of selection in the list should
be sufficient to trigger the event of displaying the statement page. Once again the positioning
of this button at the very bottom of the page is wrong — it would be better to display it next to
the account selection element. The labeling of this button is perhaps also to be questioned —
being form-generated it is probably a data processing remnant. It would be better to call this

button a ‘proceed’ button for both cases where it had been used.

The double logoff. At the end of the task sequence a logoff option is available from the
menubar displayed across the top of the page. When this (hyperlink) is selected the user is
shown a second logoff page containing a single (forlorn) logoff button. A study of cognitive
processes is not part of this specific analysis approach, but the result of this behaviour is
bound to cause confusion and concern within the user, and is a major usability detractor. The
first action should be sufficient for the logoff. Changing the label of this button to ‘Done’,
‘Finished’, ‘Leave bank’, or even ‘Bye’, would also be an improvement. To be consistent with
the login button labeling namely ‘sign-in’, labeling the logoff button as “sign-off” would also

be acceptable.

If the browser’s navigation buttons are used at this stage to navigate back to the pages from
where transactions may be done a server error occurs. This error will be examined in more
detail in later chapters but the result of the user changing his mind at this stage eventually

leads to the following page and message being displayed (figure 6.7):
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https: 2 /www.enciypt. standardbank co. za/cgi-bin/vpecgi/barkint 99fc68dd336266be

No transaction possible due to atechnical ertor. Please try again later.

Source: www.sbic.co.za (1998).

The display of intermediate pages. These include the temporary login validation page, the

logoff page displaying a single element (a logoff button), and the secure server dialog box.

Usability demands effective feedback as a result of taking an action. For the login validation
page it would have been sufficient to display the feedback message in the status bar at the
bottom of the browser window, and so avoid the extra communication overhead associated
with this (albeit simple) page. Note that appearances can be deceptive — an examination of the
source code for this apparently almost blank ‘simple’ page reveals it be a hidden form-based
page which also contains a small section of JavaScript to control a timeout period for the

verification process:

<SCRIPT LANGUAGE="JavaScript">
timerID=setTimeout {("document.signon2.submit{)",1000)
</SCRIET>

The previous shows another important difference between evaluating an Internet-based
application and a more conventional local-hosted computer program where this type of
unrestricted and easy access to the source code of the application would have been unusual for
the evaluator. This would be normal for the usability evaluations conducted in-house by the
companies themselves (such as Microsoft doing a usability evaluation in their laboratories),
but it is seldom the case that the independent evaluator has the opportunity to study the
ultimate reasons for usability behaviour from the application’s source code. (Should this be
forwarded as another reason for supporting the open source movement, Linux, and GNU

licensing?)

The generation of a separate logoff page after this option had been chosen from the menubar is

plain silly. The first logoff action should return the user to the origin page (see below). The
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display of the secure server is a browser default that can be turned off, but it is perhaps the
wrong default choice. The user does get feedback as to the security level of the current page
through the display of the lock icon in the browser taskbar, and a less overwhelming reminder

of this, requiring no user action such as the pressing of the OK button, would have been

sufficient.

Return to the page where the task was started. The fask is started when the login button is
pressed from the Internet-banking home page. After the (double) logoff, the user is not
returned to this page but to the Bank’s main home page. It may be argued that the user has
now completed his/her banking task (he/she did logoff after all), and has therefore no further
interest in doing another banking transaction. This is probably true but the Internet-banking
page does contain other items (links) that may be of interest to the user and these do not

require him/her to be logged in. A return to the task’s starting page would be preferred.

Avoid complicated data entry. During the login process the user is required to enter two
numbers. The first is an account number that gives him/her access to that account and all other
linked accounts over the Internet, and the second number is a PIN (personal identification
number), that is used that authenticate the user. Both these numbers are exactly that — they are
restricted to numerics only. It would be far more usable if the user could enter an
alphanumeric ID for his account, and a password instead of the PIN. These are probably back-
end restrictions imposed by the Bank’s current (database) technology-implementation, but it

should be possible to overcome these limitations fairly easily.

The menubar fails as a navigational aid. The menubar displays a number of transaction
options. The user is reminded where he/she is (i.e. with what transaction he/she is busy)
through a title displayed in the upper left-hand corner of the page (apart from the standard
page title displayed in the browser’s title bar and the URL shown in the browser’s address
box). The menubar is a simple list of text hyperlinks, which means that all options that had
been previously selected are shown in a different colour. This hyperlink behaviour (which can
be changed through style sheets and scripting), is shown in figure 6.2.2, The preferred
implementation would have been to show only the current option differently. To introduce this
would only entail some reasonably basic page scripting. Note that it is possible that the use of

scripting may under certain circumstances compromise the site’s security.
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6.5 Conclusion

The use of a structured approach to the analysis of the banking task has distinct advantages, and
proved itself to be most beneficial. The mere act of conducting the exercise was revealing, and
yielded pointers to a number of usability problem areas. In this regard Diaper (1989:154) notes that
the claim that many of the results obtained from a TAKD analysis are in fact self-evident is false,
and do not take into account the short-lived nature of human memory when dealing with data of this
type. The construction of the activity list, the TDH, and the derivation of the KRG sentences from
them, yielded important design and requirements specification information such as justification for
the inclusion or exclusion of application elements. What did become apparent is that a TAKD
exercise is never completed — the author is convinced that after a delay of some months a revisit of

the TAKD result elements as presented here would yield many new insights.

In addition Diaper and Addison (1992:137) stress that TAKD is even afier a decade of refinement

and use, still under development, and its current (considerable) utility should not be confused with

its (future} potential value.
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an Internet-based banking task is introduced.

7.1 Introduction

There are a number of online evaluation services for Internet banking Web sites. The criteria used
during these evaluations tend to be feature-oriented (i.e. what services and facilities are offered on
the bank’s Web-site), but also include some of the other more important usability properties as
examined in previous chapters. These Web-based evaluation services and their approaches are
examined in more detail later in this chapter. Because of their narrow focus the evaluations
conducted in this and the following two chapters followed a more conventional route by making use

of general (not necessarily Web-oriented only), usability evaluation guidelines.

Two inspection-based evaluation methods were used: a heuristic evaluation on the overall Internet
banking site and a closely related checklist-based technique on a specific task within the site. This
chapter discusses the choices available for these two evaluation approaches - implementation details

for the actual evaluvations are described in the next two chapters.

7.1.1 The design and measurement of usability evaluation

De Wet (1994:74-75) identifies a number of measurement criteria, classes of performance
measurement and methods for usability evaluation and measurement from published literature.
These are concerned with assessing the user's performance, satisfaction and acceptance, within a

specific situational context, and include:

(1) Performance aspects: Goal achievement (accuracy, effectiveness), work rate (productivity,
efficiency), knowledge acquisition (learnability, learning rate), and operability (error rate,
function usage).

(2) Satisfaction aspects: Success rate and needs satisfaction, ease of use, learning, using,
remembering, convenience, effort, tiredness, time, errors, and the number, repetitiveness and

sequence of activities.
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More specific usability measurement aspects are: versatility and functionality, error scores (errors
committed and correction time), performance (task execution times), ease-of-learning (time to learn

a task), and start-up ease (installation and activation times).

De Wet (1994:75) mentions that usability could be measured and evaluated by identifying usability
properties to which the system should in general adhere to, and then determining the degree and
manner in which it complies to these properties. Any change in the product, user, task or

environment, may induce a change in the system's usability.

This is in support of the view taken earlier by Card, Moran and Newell (1983:407-410). They stress
that three structural variables — the TASK, the USER, and the COMPUTER - determine its
performance variability. This implies that the evaluation of usability principles and properties (part
of the computer domain) is strictly speaking an incomplete system evaluation. Card et al. (1983)
elaborate, and add detail to their computer domain (dialog style, command syntax, naming
conventions, display layout, input devices, and response time), the user (intellectual abilities
(technical and intelligence), cognitive style (risk preference, curiosity, persistence), experience,
knowledge (method, conceptual, task expertise), and perceptual-motor skills), and the task (task
domain and task model)). They (1983:409) present an alternative classification based on
performance variables, which appears to be a combination of the previously discussed usability
properties and cognitive evaluation variables — it includes aspects such as enjoyability, acceptability,
quality, robustness, error, time, learning, functionality, fatigue, stress, and memory overload (short-
term or STM) and recall (long-term or LTM).

7.1.2 The evaluation of usability properties

Evaluation techniques are used to test the usability and functionality of the design and
implementation of an interactive system, and the evaluation style can be either field-based (under
operational conditions), or laboratory-based (under controlled and/or simulation conditions) (Dix et
al., 1998:407). It differs from task analysis (which examines the broad total task and its
components), in that evaluation focuses on the human-computer interface only. Evaluation has three
main goals (Dix et al,, ]998:406-407)‘:

) Assessmeht of the system's functionality, its match with the user's requirements, and the
ease of task performance, i.e. evaluating both the range and reachability of functionality.

(2)  Assessment of the effect or impact of the interface on the user (and vice versa). This
would include aspects such as learnability, usability, user overloading and attitude. The
usability properties as later identified can be used as an evaluation basis.

(3) Identifying specific system problems. These are aspects which cause unexpected results or

user confusion, discomfort or effect his confidence, i.e. the negative aspects of the design.
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Dix et al. (1998:436) identify eight factors that may be used when choosing an evaluation method.
These include the development stage, the evaluation style, the degree-of-technique subjectivity or
objectivity, the resources available, the information requirements, the response immediacy, and the

degree of interference.

Preece and Rombach (1994:569-571) expand on the evaluation categories by Dix et al. above, and

identify five approaches to usability evaluation and measurement as presented in table 7.1:

Table 7.1 Five approaches to usability evaluation and measurement

(1) Laboratory testing methods: These are traditional methods predominant in the 1970's and early
1980's, and are used to examine differences in one or more independent variables. Issues such as
menu and command names and menu organization were typical issues, based on how people
perform during a short and tightly controlled task.

(2) Usability engineering: This is a process where the usability of a product is specified in advance.
During development testing takes place to check whether the planned-for levels of usability have
been achieved. Usability criteria and acceptance levels are defined, and it is typically used in an
iterative development fashion. In addition to quantitative benchmarking of people interacting with a
computer system at task level in specially designed ‘usability laboratories’, a degree of field testing
is also used, and provides a degree of qualitative data. (Microsoft makes extensive use of their own
usability laboratories, and their beta (field) testing programs for products such as Windows 95,
Explorer and Windows NT 4, were (and are) unequalled in their scope.)

(3) Heuristic evaluation: Heuristics (such as feedback, error messages, ‘speak-the-user's-language’
and short cuts) are advanced to help evaluators — either HCI specialists or ‘expert’ end-users —

identify usability problems when inspecting a software system.

(4) Ethnographic methods: This is based on contextual enquiry, i.e. the usability of systems in their
normal working context. This approach adds extra dimension to the above approaches in that the

total task system is included in the study.

(5) Cognitive modeling: These focus on human processes, and approaches and methods such as the
Keystroke Level Analysis (Card, Moran and Newell, 1983:259), GOMS (Goals-Operators-
Methods-Selection rules) (Card et al., 1983:139), and Cognitive Complexity Theory. It is used to
model the user's cognitive and physical behaviour. The Cognitive Walkthrough method has similar
aims, and the lure behind these approaches is the potential for predicting usability problems very
early during the development process.

Source: Preece and Rombach (1994).

Bastien and Scapin (1995:184) add a third category to the two used by Dix et al., and identify three
main categories of approaches for the evaluation of human-computer interfaces. Their three
approaches are presented in table 7.2. Preece et al.’s (1994) heuristic evaluation slots in comfortably
with Bastien et al.’s (1995) expert evaluation category. A checklist-based evaluation does not
however necessarily require a usability-expert evaluator — it is sometimes designed to be used either

by the (inexperienceﬂ) end user, or the usability-naive Web designer.
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Table 7.2 Three categories of approaches to usability evaluation

(1) User performance based: These allow for the collection of qualitative and quantitative data
which are especially useful when dealing with new interface features or new tasks.

(2) Theoretical and formal model-based methods: These approaches allow for predictions on
the usability of interfaces and user's performance. They are useful when ‘real’ users (field-
testing) is not an option, and also tend to be used mainly for comparisons among several
different interfaces rather than in judgements on the overall quality of an interface. They also
tend to have limited predictive power in complex situations.

(3)  Expert Judgement Methods: The problems encountered with the previous two categories
may explain why this is probably the most widely used evaluation approach. It consists of
either comparing interface features to existing recommendations and standards, or performing
‘subjective’ evaluations (based on training, field experience, and examination of hurnan factors
(ergonomics) data). Bastien et al. (1992:184), consider this approach to be superior to
cognitive walkthroughs, guideline-based, and usability-testing methods, in terms of the amount
and importance of problems found, and in its benefit-cost ratio (problems found per evaluator).
The tools and knowledge currently available to evaluators are primarily standards, guides
(which may be based on human factors criteria), recommendations, algorithms, and checklists.
In a later study (Bastien et al., 1995:106), this expert-based evaluation method is expanded on
through the use of a set of ergonomic criteria.

Source: Bastien and Scapin (1995)

Note that analytical evaluation techniques such as a cognitive walkthrough and a heuristic evaluation
can be used in both the design and implementation stages of the interface (Dix et al., 1998:439).
Being analytic it usually requires a usability expert conducting the evaluation. Experimental, query
and observational techniques are aimed at the fully implemented system (or prototype), and will

typically involve (end) users with the right population characteristics.

According to Dix et al. (1998:407) an evaluation under controlled laboratory conditions is
particularly suitable for the comparison of alternative designs and implementations — it suits the
deliberate manipulation of the context in order to uncover problems and advantages. This will be the
preferred style used during this project wherever possible. It is important to note that the situational
context of the evaluation also implies a realistic mapping to typical operational conditions. Both a
heuristic evaluation (table 7.1 category 3, table 7.2 category 3), and a checklist-based expert
evaluation (the same categories), will be used during the evaluation. Although cognitive
walkthrough methods should be regarded as complementary to these two empirical evaluation

methods, they are even more subjective, and may therefore suffer from significant evaluator bias
(Dix et al., 1998:437).
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7.2 Heuristic evaluation methods

This is based on a set of usability criteria (the ‘heuristics’), and the interface is examined for cases
where these criteria are violated (diminished) or promoted (adhered to). These usability criteria have
been discussed previously and should include factors such as predictability, consistency, feedback,
user overloading, and task oriented dialog (Dix et al., 1993:373). (Later Dix et al. (1998:413-414),
replace these factors by Nielsen’s (1993) list as shown in table 7.4.) As a criterion delineation is

used for the evaluation it is less subjective than a cognitive walkthrough.

Nielsen (1998, URL: Uselt2) observes that: ‘Heuristic evaluation aims at explaining each observed
usability problem with reference to established usability principles, and it will be fairly easy to

generate a devised design according to the guidelines provided by the violated principles for good

interactive systems.’

Borges, Morales and Rodriguez (1998:138) note that heuristic evaluation approaches are eminently
suitable for detecting Web page usability problems. This is because they do not require expensive
user testing facilities and can be used effectively and quickly by the less experienced in usability,

Web page designer.

Levi and Conrad (1996:52) comment on an interesting application of Nielsen and Mack’s (1994)
heuristic evaluation guidelines to a set of Web page ‘prototypes’ (initial versions). They regard a
heuristic evaluation to be the least formal of the usability inspection methods as proposed by Nielsen
et al. (1994), and state that it differs from conventional empirical testing methods in three significant
ways — ‘it is easy, fast, and cheap’. l.e. although it requires a trained evaluator (nof a ‘typical’ end-

user) the training required is minor, it is easy to set up and run, and it requires minimal other

resources.

They applied a heuristic evaluation to the USA Bureau of Labour Statistics’ Web site (stats.bls.gov),
and used an interesting and novel approach to categorize the usability problems as identified by the
evaluation exercise. They (1996:52) conclude that the design of a Web site could follow the phases
as used for building conventional software systems, starting with requirements gathering and ending
with distribution (publishing?). During the testing phase (activity within a phase?) they produce a
Web site ‘prototype’ (initial design). This is then evaluated heuristically in six stages. These stages
are a project overview (objectives, intended audience, and expected usage patterns), defining a list of
usability heuristics or principles, identifying and training the evaluator teams, executing the
evaluation individually and as a team, assigning severity ratings to the usability violations found, and

formulating recommendations for removing these violations.
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It is likely that a heuristic evaluation conducted on an existing Web site will be less cost-effective
and rigorous (in terms of problems detected), than when it is integrated with the overall Web page
design process. Instone (1998, URL: W3J1) presents a methodology for the page design process

which consists of the stages listed in table 7.3, and includes a heuristic evaluation as stage 7.

Vora (1998:153) presents another view of such a Web site design methodology based on human
factors and usability engineering principles. He notes that although his approach includes the usual
system development stages of planning, analysis, design/development, implementation and
maintenance, there are clear differences in the way Web sites should be designed when compared to
traditional software systems. Some of these include designing for both exploratory and goal-oriented
interaction, navigation issues such as entering a site at almost any page, and the wide and
unpredictable variety of platforms and browsers. Vora (1998:164) also examines a number of
different testing approaches during the site development, and considers checklist-based evaluations

to be suitable for a remote, live, Web site testing,

Table 7.3 Web usability engineering life cycle

Stage | Description

1 Know the nser: Individual user characteristics, the user's current and desired tasks,
functional analysis, and the evolution of the user and the job.

Competitive analysis.

Setting usability goals and financial impact analysis.

Parallel] design.

Participatory design.

Coordinated design of the total interface.

Applying guidelines and heuristic analysis.

Prototyping.

O AL & W N

Empirical testing.

j—
[aen}

Iterative design and capturing design rationale.

11 Collecting feedback from field use.

Source: Instone, URL: W3J1 (1998),

The author was the sole evaluator for the heuristic evaluation conducted on the Standard Bank Web
site. Figure 7.1 is taken from Nielsen (URL: Useit2) and shows the proportion of interface usability
problems found (using a heuristic evaluation) versus the numbers of evaluators. The curve represents
the average from six heuristic evaluation case studies. Based on this data Nielsen recommends the

use of at least three evaluators.

Levi and Conrad (1996:54) document a novel variant of the evaluation team make-up as proposed by
Nielsen and Mack (1994). They used two separate teams, one consisting of four Web page

developers, and another composed of four HCI experts. A comparison of the results for the type and
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number of usability problems identified by these two different groups makes very interesting

reading, and will be commented on later.

In defense of this project it should be noted that although this study is based on the use of a single
evaluator, the evaluation was carried out over a period of about two years. During this time the
evaluator effectively ‘lived” with the Web site and its evolution — it was used for actual banking
tasks in addition to conducting the simulated evaluations. It is therefore likely that the proportion of
problems detected would be much higher than indicated by Nielsen’s data for a single exercise
evaluation, and could approach an {acceptable) 75% proportion of problems found. The significant
number and variety of problems detected — as presented during the next two chapters — support this
view. The case study used by Nielsen (URL: Useit2) is interesting because it refers to a voice

response system allowing customers access to their bank accounts (Nielsen 1992).

Figure 7.1 Usability problems detected versus the number of evaluators used
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Source: www,useit.com/papers/heuristic/heuristic_evaluation.html

There are a number of documents available on the Internet that offer guidelines asito what should be

used as the heuristics when evaluating a Web page. These will be examined in the next section.

7.2.1 Nielsen’s ten usability heuristics

Nielsen (1998, URL: Useltl) presents a list of ten Usability Heuristics (shown in table 7.4), based on
an analysis of 249 usability problems. Dix et al. (1998:414) also present this list in the same format.
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Table 7.4 Nielsen’s ten usability heuristics

1 Visibility of system status: The system should always keep users informed about what is going on,
through appropriate feedback within reasonable time.

2 Match between system and the real world: The system should speak the users' language, with words,
phrases and concepts familiar to the user, rather than system-oriented terms. Follow real-world
conventions, making information appear in a natural and logical order.

3 User control and freedom: Users often choose system functions by mistake and will need a clearly
marked ‘emergency exit’ to leave the unwanted state without having to go through an extended dialog.
Support undo and redo.

4 Consistency and standards: Users should not have to wonder whether different words, situations, or
actions mean the same thing. Follow platform conventions.

5 Error prevention: Even better than good error messages is a careful design which prevents a problem
from occurring in the first place.

6 | Recognition rather than recall: Make objects, actions, and options visible. The user should not have
to remember information from one part of the dialog to another. Instructions for use of the system
should be visible or easily retrievable whenever appropriate.

7 Flexibility and efficiency of use: Accelerators — unseen by the novice user — may ofien speed up the
interaction for the expert user such that the system can cater to both inexperienced and experienced
users. Allow users to tailor frequent actions.

8 | Aesthetic and minimalist design: Dialogs should not contain information that is irrelevant or rarely
needed. Every extra unit of information in a dialog competes with the relevant units of information and
diminishes their relative visibility.

9 Help users recognize, diagnose, and recover from errors: Error messages should be expressed in
plain language (no codes), precisely indicate the problem, and constructively suggest a solution.

10 | Help and documentation: Even though it is better if the system can be used without documentation, it
may be necessary to provide help and documentation. Any such information should be easy to search,
focused on the user's task, list concrete steps to be carried out, and not be too large.

Source: Nielsen (1993) (URL: Useltl, 1998).

Previously Nielsen (1993:115) examined each component of this list in detail. Note however that

this is a general usability list, and had not been changed or adapted for Web page evaluation.

7.2.2 Instone’s heuristic evaluation approach

Instone (1998, URL: Webreview1) notes that heuristic evaluation is well suited for the Web because
it can be constructed to be fast, easy and inexpensive — and importantly the evaluators can be spread
across the globe with no loss in efficiency. He suggests that the stages involved during a heuristic
evaluation should consist of: (1) identifying your heuristics, (2) gathering opinions about the site
usability (based on the heuristics), (3) merging and rating the problems that were identified, and (4)

work towards solutions.

In another article Instone (1998, URL: W3J1) also presents a list of sixteen heuristics that are

specifically designed to be suitable for the evaluation of Web pages (shown in table 7.5). There is a
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close correspondence between this list and the Nielsen (1993) list as presented previously: Items 1,
2,4,7,9, and 10 relate directly to the same-numbered items from Nielsen’s list, and items 3, 5, 6,
and 8 are either derived, or distilled from Nielsen’s list. Items 11 and 16 are also present in Nielsen’s

list. Dix et al. (1998:413) present the first nine items from this list in the same format.

Instone (URL: Webreview2) adapts Nielsen’s ten usability heuristics for the Web. (Chapter 8
examines an illuminating comment he makes in the introduction to this document.) For example
under system visibility he focuses on navigation and adds ‘Probably the two most important things
that users need to know at your site are ‘Where am I?’ and ‘Where can I go next?’ *. This is similar
to his comments as presented in table 7.4, but he expands on each of Nielsen’s guidelines with a

suitably Web-pragmatic emphasis.

Table 7.5 Instone’s Usability Heuristics

1 | Simple and natural dialog 9 Prevent errors

2 | Speak the user’s language 10 | Help and documentation
3 Minimize the user’s memory load 11 | User control

4 | Consistency 12 | Site structure

5 | Feedback 13 | Design for change

6 | Clearly marked exits 14 | Bandwidth

7 Shoricuts 15 | Browsers

8 | Good error messages 16 | Standards

Source: www.w3j.com/5/s3.instone.html

7.2.3 The Borges and Morales usability heuristics

Borges and Morales (1998, URL: ACM1) constructed a list (table 7.6) of Web-specific usability
heuristics based on the earlier work by Nielsen (1993). Borges, Morales and Rodriguez (1998:141)
later make use of this list during a heuristic evaluation of six university Web pages. Their list is
considered to be perhaps too specific for direct use here — it would be more effective when formatted
into a checklist, or when used in conjunction with the lists as presented by Nielsen and/or Instone (as

presented previously).

Interestingly Borges et al. (1998:138) select the following three usability heuristics as the major
contributors to (empirically) proven Web page usability problems. These three are Nielsen’s
heuristics numbers 2, 4, and 8 from table 7.4 namely (1) Aesthetic and minimalist design, (2)
Match between system and the real world, and (3) Consistency and standards. Non-adherence to
the first of these is considered by them to be the most important in terms of usability problems

caused.
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Table 7.6 The Borges and Morales list of usability heuristics

For any page:

1 Headers should not take more than 25% of a letter size page

2 Headers and footers should be clearly separated from the body of the page. (One way of achieving this
is by placing bold lines or bars between them and the body.)

3 Names of links should be concise and provide a hint on the content of the page that they link to.
(Avoid using technical words such as servers, links, Web server, etc.)

Avoid adding explanatory comments to textual links

Avoid ‘linking-mania’ (making a link every time a keyword of a page is mentioned in a text)

Verify that links connect to existing pages

Maintain consistency when using icons. The same icon should be used for the same intended purpose

4
5
6
7 Linking icons should have a distinctive feature of the page they are linking to
8
9

Colors should be selected so that the pages can be clearly displayed and reproduced on black and white
displays and printers

10 | It is desirable to include the date the page was last modified, the mail address of the person that
maintains the page and the URL address of the page on a footer

For the home page of the repository:

11 | Pages should not be overcrowded with links

12 | Pages should be short (about a letter size page)

13 Links should be to primary aspects or characteristics of the institution. Textual information should be
left for secondary pages

14 | Organize links as primary and secondary topics

15 Links to resources or other repositories on the Internet should be placed on a secondary page. (This
page should be reached with a link on the primary page.)

16 | A more extensive index of links, properly grouped, can be provided on a secondary page for fast
access to a wide range of the institution’s repositories

Source: www.acm.org/sigchi/chi96/proceedings/shortpap/Rodriguez/m_txt.htm

7.2.4 The Levi and Conrad heuristic list

In a very well designed usability inspection project, Levi and Conrad (1996:54) describe the
application of Nielsen and Mack’s (1994) usability guidelines to the evaluation of a set of Web
pages. Their eight guidelines are very similar to the list presented by Instone (1998, URL: W3J1).
After the evaluation they then modified the list based on feedback from their two different
evaluation teams, and produce a new list with nine guidelines. Table 7.7 presents both sets of
guidelines. Note that in their second list items 6, 7, 8, and 9 (and to a lesser extent also item 4), are
strongly related to navigational issues - the results from their evaluation indicate this to be a major

cause of usability problems.

Levi et al. (1996) continue, and analyze the results from the evaluation by assigning severity ratings
to each usability violation found on a five point scale. (Note that Bastien and Scapin (1995) (table
7.2, category 3), refer to the ‘the amount and importance of problems found’.) The scale varied from
0: Not a usability problem, 1: Cosmetic, 2: Minor, 3: Major, to 4: Catastrophic problem. Accordingly

they produce a list of usability violations which contains both frequency and severity information.
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Table 7.7 The Levi and Conrad original and modified heuristic evaluation guidelines

Original list of guidelines

Modified list of guidelines

1 Speak the user’s language

1 Speak the user’s language. (Use words, phrases, and concepts familiar to
the user. Present information in a natural and logical order.)

2 Consistency

2 Be consistent. (Indicate similar concepts through identical terminology and
graphics. Adhere to uniform conventions for layout, formatting, labeling, etc.)

3 Minimize the user’s memory load

3 Minimize the user’s memory load. (Take advantage of recognition rather
than recall. Do not force users to remember key information across pages.)

4 Flexibility and efficiency of use

4 Build flexible and efficient systems. (Accommodate a range of user
sophistication and diverse user goals. Provide instructions where useful. Lay
out screens so that frequently accessed information is easily found.)

5 Aesthetic and minimalist design

5 Design aesthetic and minimalist systems. (Create visually pleasing
displays. Eliminate information that is irrelevant or distracting.)

6 Chunking

6 Use chunking. {Write material so that documents are short and contain
exactly one topic. Do not force the user to access multiple documents to
complete a single thought.)

7 Progressive levels of detail

7 Provide progressive levels of detail. (Organize information hierarchically,
with more general information appearing before more specific detail.
Encourage the user to delve as deeply as needed, but stop whenever sufficient
information has been reached.)

8 Navigational feedback

8§ Give navigational feedback. (Facilitate jumping between related topics.
Allow the user to determine his/her current position in the document structure.
Make it is easy to return to an initial state.)

9 Do not lie to user. (Eliminate erroneous or misleading links. Do not refer to
missing {or inaccessible) information.)

Source: Levi and Conrad (1996).

7.2.5 A collection of other usability heuristics

Scholtz (1998, URL: Uswest!) presents a collection of other usability heuristics collected from four

institutions represented by their Web designers. The institutions were Ameritech, DePaul University,

Intel, and NIST. They had to answer the questions ‘What are the top two criteria you use in

designing and developing Web sites?” and ‘How have you tested these criteria during design and

development?’

The results from this survey are presented in table 7.8 below. Ameritech makes use of evaluation

techniques that include checklists, focus groups, and card sorting techniques. DePaul University uses

automated tools for navigation link-checks and response times loggers. Intel employs general

usability testing and statistical tools, and NIST makes use of standard heuristic evaluation criteria

(adapted from Nielsen, 1993), and usability goals. For the latter they use a simple binary test i.e.

yes/no.

111
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Table 7.8 Usability criteria used in designing Web sites

Ameritech | (1) Is the content organized in a logical and use-sensitive manner with clear navigation?
(2) Is the interface easy enough to use without documentation or training?

DePaul (1) Design effective documents and effectively manages user expectations so that delays in
University | response time or variable response times do not adversely affect users.
(2) Design Web sites that support both searching behavior and link traversal by users.

Intel (1) Intuitive navigation for a wide audience of Intel products and technologies (developers, end
users, investors, job seekers, channel, distributors, etc.). With everyone from software developers
wishing to enhance their applications to include MMX (r) technology to small investors wishing
to purchase Intel stock, our Web site must meet all of these diverse user requirements.

(2) Enhance the Intel brand. We are a company that represents innovation, technology as well
as high quality. Our Web site needs to reflect and reinforce that image in every element. That
includes everything from consistent look and feel of each Web page all the way through
outstanding server performance to eliminate downtime.

(3) Compatibility with a wide range of desktop configurations. Our audience base consists of
Win 3.1, through Win NT users, UNIX users and 14.4 dial-up access through to dedicated T1
access. We have a mix of browsers and browser versions. One of our design requirements is that
the user experience is consistent as much as possible across all platforms and plug-ins.

NIST The majority of Web sites at NIST are concerned with providing information. In other words, the
focus is on content and not task. This [ believe is true for much of the Web, but may change as
more transaction processing is performed on the Web and other task-based activities are
introduced. From this content perspective, I usually develop a set of usability goals with the site
owner. These goals are based on iniformation location/retrieval of the content. The other criteria I
establish involves consistency in terms of site identity which is done by developing a page
template involving contact information, layout, logos, etc.

Source: www.uswest.com/Web-conference/proceedings/scholtz.html

7.2.6 The experimental usability heuristics list

Constructing the list to be used as a framework for the evaluation of the banking Web site proved to
be somewhat problematic. Initially it was deemed sufficient to make use of the work by Nielsen and

Instone’s adaptation thereof for the Web, and use this as the basis for the evaluation.

Finally it was decided to make use of the author’s own earlier experience (Van Dyk, 1996), with
such an evaluation (a heuristic evaluation of file-managers running under X-Windows, Windows 3.1
and Windows 95), and employ the general set of usability principles and properties as a guideline.
The advantage of doing it this way is that the evaluation is likely to be more comprehensive than
when using the more limited set from Nielsen and Instone, but it has the (apparent) disadvantage that

the guidelines are not specifically adapted (or more correctly prioritised), for the Web.

In support of this view, Borges, Morales and Rodriguez (1998) strongly suggest that heuristic
guidelines should be based on the fundamental principles of Ul design, but should also be translated
into a simpler form usable by relatively inexperienced usability evaluators (as would be the case for

most Web page designers). In addition Grose, Forsythe and Ratner (1998:121) proved that the use of
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existing Web-specific style guidelines (which are directly usable as checklist-based evaluations),
seldom cover more than 20% of the potential Web-applicable recommendations as found in
traditional usability style recommendations. They (1998:129) correctly conclude that Web guidelines
tend to emphasise the desire to overcome problems associated with technical constraints and the
problems inherent in distributed, remote access, hypermedia systems (and also importantly an
immature system), and neglect the other important general usability factors. It is noted (Mayhew,
1998:6) that Web authors and Web style guide authors are a varied group relative to traditional
software developers. Many of them have not been exposed to the field of usability engineering and
the available traditional style guides.

Mayhew (1998:7), continues and recommends that: ‘Usability engineers must take traditional style
guides, which have been rigorously developed using usability engineering techniques, and tailor
them to be Web-specific ~ not by shortening them or even changing the basic principles, but by
presenting new examples of the realization of these general principles on actual Web sites’. This

statement summarizes the approach that will be used here.

The previously discussed usability principles and properties can be presented as a number of
overlapping guidelines sets for finding solutions in the surrounding usability problem space.
Similarly the Web-specific guidelines as discussed here can be presented as another overlapping set
cluster which superimposes differently on the first (general) set cluster. The term superimpose is
used in its deliberate and penetrative sense — it is unfortunate that the interaction between usability

properties in the Web application domain is often regarded in their juxtapositional sense.

Figure 7.2 General and Web-specific usability guidelines in the usability problem space
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This view which is presented in figure 7.2, highlights another problem when choosing between
general usability guidelines and Web-specific guidelines — they address usability issues from a
different viewpoint. For example the important Web (and hypertext) aspect of navigation needs to be
analysed in terms of visual clarity, user support/guidance, conceptual models, consistency,
familiarity, predictability, synthesizability, control, observability and recoverability. (Note that the
navigation set in figure 7.2 is intentionally drawn so as to indicate that the intersection of this set
with learnability is larger than for the other two sets.) A similar observation can be made for most of

the other Web-specific guidelines as presented here.

The solution chosen was to conduct the evaluation first on the basis of the general usability
guidelines and then secondly and additionally, in terms of the more important Web-specific
guidelines. This will ensure that those Web-specific aspects that were not covered by the general
usability guidelines (unlikely!) are included. (These orphaned guidelines would be the complement
of Navigation with the union of Flexibility, Robustness and Learnability in figure 7.2.)

In this regard Nielsen (URL: Useit2) refers to Dykstra (1993) and notes: ‘In addition to the checklist
of general heuristics to be considered for all dialogue elements, the evaluator obviously is also
allowed to consider any additional usability principles or results that come to mind that may be
relevant for any specific dialogue element. Furthermore, it is possible to develop category-specific
heuristics that apply to a specific ¢lass of products as a supplement to the generalv heuristics. One
way of building a supplementary list of category-specific heuristics is to perform competitive
analysis and user testing of existing products in the given category and try to abstract principles to

explain the usability problems that are found.’

The previously mentioned important aspect of criteria prioritisation was handled by noting that
during the evaluation those usability aspects that are important for the Web (such as navigation),
tended to be naturally examined and discussed in more detail than the other usability aspects, Note
that the relative size (area) of the guideline sets in figure 7.2 can be used to represent this aspect of
prioritisation. The aspect of Web-specificity was handled by being careful to include all of the more

important Web-specific heuristic aspects — as identified in this section — during the evaluation.

Finally table 7.9 then lists the categories of usability heuristics that had been used for Standard
Bank’s (and the other banks studied) Web site evaluation. The navigation properties presented in

this table were extracted from Whitaker’s (1998:69) ten principles for navigation design.



Usability Evaluation

115

Table 7.9 Experimental heuristics usability guidelines

General Usability Principles and Properties Web-specific Guidelines

Learnability | Synthesizability Navigation Cues, prediction, landmarks,
Consistency consistency, situational
Familiarity awareness, depth, user’s
Visual clarity purpose and proficiency,
User support and Guidance alternatives.
Predictability Aesthetic and minimalist | Dialogs, information relevance
Generalizability design and visibility.
Enjoyability
Interaction Metaphors
Conceptual Models

Flexibility Dialog Initiative Match between system User’s language, familiar
Multi-threading and the real world concepts, natural and logical
Task migratability ordering of information
Substitutivity
Customizability
Control

Robustness Observability Consistency and Platform conventions,
Recoverability standards terminology.
Responsiveness
Task conformance
WYSIWYG

7.3 Checklist-based usability evaluations

This corresponds to the Bastien and Scapin (1995:184) category of expert judgement methods, as
discussed previously. It is a subjective evaluation approach, and is closely related to the heuristic
evaluation methods as examined in the preceding section. It is based on training, field experience,
and an examination of human factors data. Once again the researcher acted as the sole evaluator —
the pitfalls of which are discussed by Ravden and Johnson (1989:22,86)) — but was careful to avoid
rating bias — possibly introduced through aspects such as central tendency, leniency error, and cross-
linking (Cooper et al., 1995). Some degree of bias will nonetheless unavoidably be present during
the study.

7.3.1 Web-sourced checklist-based usability evaluations

It became clear during the study that existing online evaluations of Internet Web sites (including
online banking sites as discussed in the next section), often employ criteria which could be fruitfully
reshaped into a format suitable for use in a checklist. The more specific these criteria are the more
suitable they were found to be for such a use. An example of this is the Borges and Morales (1998,
URL: ACM]1) usability list as presented earlier (table 7.6).
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Another example is from Instone (1998, URL: W3J1), who lists under his ‘Site Structure’ criteria
heading the following questions: (1) If users were taken directly to this page from an outside site,
what would they figure out about the rest of the site from this one page? (2) Would it be clear how to
navigate to other parts of the site? (3) Is it clear what part of the site they are in? (4) Is the site
‘brand’ clearly present? All four of these questions are appropriate for use in a checklist with only

minor modification.

A similar comment applies to the Journal of Internet Banking and Commerce evaluation (as
discussed in the next section): Questions such as ‘rate the clarity/meaning of interactive messages on

a scale from 1 (meaningless) to 10 (clear)’, are eminently suitable for use in an evaluation checklist.

CNET’s Webbuilder.com evaluation (1999, URL: CNET3) uses a rating from 1 to 5 for the factors
Usability, Navigation, Graphic Design, Content, Compatibility, Load Time, and Functionality,
in its checklist-based evaluation of Web sites. These are perhaps too general for use in an effective
checklist-based evaluation but do have the advantage of being very quick and simple to use. The
Pantos organization (1998, URL: Pantosl) emphasises the use of checklist Web site evaluations and

provides a series of questions to be included on such a checklist (presented in table 7.10).

Table 7.10 The Pantos organisation usability checklist for Web sites

1 Clarity of Communication

Does the site convey a clear sense of its intended audience?

Does it use language in a way that is familiar to and comfortable for its readers?
Is it conversational in its tone?

2 Accessibility

Is load time appropriate to content, even on a slow diai-in connection?
Is it accessible to readers with physical impairments?

Is there an easily discoverable means of communicating with the author?

3 Consistency

Does the site have a consistent, clearly recognizable ‘look-&-feel’?
Does it make effective use of repeating visual themes to unify the site?
Is it visually consistent even without graphics?

4 Navigation

Does the site use (approximately) standard link colors?

Are the links obvious in their intent and destination?

Is there a convenient, obvious way to maneuver among related pages, and between different sections?

5 Design & maintenance

Does the site make effective use of hypertinks to tie related items together?
Are there dead links? Broken CGl scripts? Functionless forms?

Is page length appropriate to site content?

6 Visual Presentation

Is the site moderate in its use of color?

Does it avoid juxtaposing text and animations?

Does it provide feedback whenever possible? (for example through the use of easily recognizable
ALINK colors, or a ‘reply’ screen for forms-based pages)

Source: www pantos.org/atw/35317 .html
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7.3.2 General Checklist-based Usability Evaluations

Two examples of empirically proven general usability checklist formats are those from Ravden et al.
(1989) and Shneiderman (1992). (The Ravden checklist had been proven over a period of five years
or more, on applications such as a transportation scheduling and control package, a project

management information system, and the user interface to a large public-access database system.)

The aspect of question ‘ageing’ (Cooper and Emory, 1995:317), is however especially relevant in a
rapidly evolving field such as a study of the human-computer interface — instruments designed

specifically for a modern GUI would possibly have been more accurate.

The Ravden and Johnson 1989 Usability Checklist: Ravden et al. (1989) developed a
comprehensive checklist and questionnaire for the qualitative evaluation of important usability
aspects. (This checklist will be referred to hereafter as the Ravden checklist.) Their observation that
practical and feasible evaluation methods are urgently needed to replace evaluations based on lists of
design guidelines (1989:17) is important. They (1989:23) consider their checklist to be suitable for

the comparison of existing systems and evaluating alternatives, as is the case here.

The usability aspects — which they refer to as usability criteria or goals (1989:19) — directly covered
by their method are: (1) Visual Clarity, (2) Consistency, (3) Compatibility, (4) Informative
Feedback, (5) Explicitness, (6) Appropriate Functionality, (7) Flexibility and Control, (8)
Error Prevention and Correction, (9) User Guidance and Support, and (10) General System
Usability Problems. These usability properties — which form a large subset of the general usability
properties examined earlier — are evaluated in the form of a checklist consisting of about 160

questions divided into 10 sections.

Any modification of a well-designed checklist should be approached with caution — even if it only
introduces page layout deviations rather than content changes. Scaling design and in general,
research instrument design, is a specialist field and Ravden et al. (1989:23) warn against any

nonresearched modification or augmentation of their instrument.

The QUIS: Shneiderman (1992:483-492) examines a related evaluation checklist (QUIS or
‘Questionnaire for User Interface Satisfaction”) — developed by the HCI Laboratory attached to the
University of Maryland. This uses an extended — when compared to the Ravden checklist — 9 point
rating scale, and it covers a partly different set of usability properties: learning, screen, terminology,

system information, and system capabilities.
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7.3.3 The experimental usability evaluation checklist

The Ravden and Johnson checklist had been designed some time ago for a general HCI usability
evaluation. A study of the specific questions contained therein shows that perhaps unsurprisingly -~
it has been proven to be a well-constructed design — almost all of the questions are nonetheless
applicable to a Web-based evaluation. This is especially true for a genuine goal-oriented application
such as Internet banking. It was therefore decided — once again based on the author’s earlier
experience (Van Dyk, 1996) in applying this list to a usability evaluation problem — to use the
questionnaire with only minor modification. A single page 16 question section based on the Journal
of Internet Banking and Commerce (URL: JIBC1) evaluation checklist (discussed in the next
section), was added to the checklist evaluation. This additional checklist is specifically aimed at
evaluating Internet banking applications and was the most comprehensive example found. The
section guidelines for the Ravden checklist are presented in table 7.11. Because the checklist itself is
a lengthy ten-page questionnaire it is presented as a (scored) appendix to chapter 9. The additional
JIBC evaluation page is similar to table 7.12 as presented in the next section, and is also appended to

chapter 9.

Table 7.11 The Ravden usability questionnaire section guidelines.

Section | Description

1 VISUAL CLARITY: Information displayed on the screen should be clear, well organized,
unambiguous and easy to read.

2 CONSISTENCY: The way the system looks and works should be consistent at all times.

3 COMPATIBILITY: The way the system looks and works should be compatible with user
conventions and expectations.

4 INFORMATIVE FEEDBACK: Users should be given clear, informative feedback on where they
are in the system, what actions they have taken, whether these actions have been successful and what
actions should be taken next.

5 EXPLICITNESS: The way the system works and is structured should be clear to the user

6 APPROPRIATE FUNCTIONALITY: The system should meet the needs and requirements of
users when carrying out tasks.

7 FLEXIBILITY AND CONTROL: The interface should be sufficiently flexible in structure, in the
way information is presented and in terms of what the user can do, to suit the needs and
requirements of all users, and to allow them to feel in control of the system.

8 ERROR PREVENTION AND CONTROL: The system should be designed to minimize the
possibility of user error, with inbuilt facilities for detecting and handling those which do occur; users
should be able to check their inputs and to correct errors, or potential error situations before the
input is processed.

9 USER GUIDANCE AND SUPPORT: Informative, easy-to-use and relevant guidance and support
should be provided, both on the computer (via an online help facility), and in hard-copy document
form, to help the user understand and use the system.

10 SYSTEM USABILITY PROBLEMS: When using the system, did you experience any problem
i.t.0. the listed questions ?

Source: Ravden and Johnson (1989).
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7.4 Existing Internet banking evaluation approaches

A number of Internet-based banking evaluation services are present on the Internet. The criteria used
during these evaluations tend to be feature-oriented (i.e. what products, services and facilities are
offered on the bank’s Web-site), but it often includes other important usability properties. From
these evaluations it is clear that factors such as Web site content, products and services, degree of
interactivity (varying from informational/promotional to full customization approaches), customer
relationship and support, and design (graphics and navigation), are usually regarded as being the

most important categories.

7.4.1 The Journal of Internet banking and commerce checklist

The online-only (and fledgling) Canadian-based Journal of Internet Banking and Commerce (URL:
JIBC1) offers an evaluation service from its Web site (URL: JIBC2). The criteria used during their
evaluation (presented in table 7.12) are noteworthy because it is the most complete from a usability

aspect of all the evaluation services studied. A graphical 10 point polar (categorical) ordinal scale

rating design is used (Cooper and Emory, 1995:168).

Table 7.12 JIBC Internet banking evaluation checklist

No. | Criteria description 10 Point polar scale identifiers
1 Overall effort/commitment to create a functional online service Low — High
2 Service speed Slow — Fast
3 How often the system dies when online Rarely — Often
4 Convenience of performing simple transactions through the Net Not at all — Highly convenient
5 Visible evidence of service's independent security certification Non existent — Displayed on the
Homepage
6 Documentation/passwords send to prospective clients at the start | Confusing — Clear
of the service
7 Simplicity/intuitive character of online forms and work processes Confusing — Clear
8 Illogical interface deviations from the printed statements of the | Substantial — Insignificant
same bank
9 Ease of help access through email No access — Clear access points on
every page
10 Clarity/meaning of interactive messages Meaningless — Clear
11 On site explanations of banking terms Inadequate — Adequate
12| Ease of help access through the voice call center Incompetent, busy — Competent,
easy to reach
13 | Misbehaving/superfluous Java applets and scripts on the site All-the-time, everywhere —
Moderate
14 Graphics that are slow to download and are difficult to the eyes Flashy, garish, moving, non-
functional — Moderate
15 | Advertising that is slow to download and is difficult to the eyes Flashy, garish, moving, destructive
— Reasonable
16 The likelihood that the bank’s own CEO is personally using this | Highly unlikely — Very likely
service

Source: www.arraydev.com.
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A few problems in scaling design are evident from table 7.12. Items 12, 13, 14, and 15 are
ambiguous and could present the rater with more than one conflicting choice — for example the help
centre could be incompetent but yet easy to reach. Of more relevance is a comparison of the items
with the usability criteria categories: Items 6, 9, 10, 11, and 12 are related to user support and
guidance — item 10 also relates to visual clarity, generalizability, and predictability. Items 2, 14, and
15 relate to responsiveness and items 3 and 13 to robustness. Item 8 is related to familiarity; and
items 4 and 7 relate to consistency and predictability. Usability properties that are not directly or
sufficiently covered by this checklist include aspects such as customizability, control, dialog

initiative, enjoyability, conceptual models, and synthesizability.

7.4.2 The Unisys Internet banking barometer

Europe-based Unisys (an information service company) offers a limited evaluation service from their
extensive Internet-banking news, information and support Web site (URL: Unisys1). A number of
European-only banks are evaluated on the site using criteria such as Graphics (light, intensive, high
quality, animated etc.), Technical Features (Java applets (animation, security, service-support etc.),
Java script, Cookies, Frames, Forms, PDF documents, CGI scripts, Shockwave etc.), Content
(informational, customer contact, presentation, promotional, links etc.), Products offered online, as
well as a general Comment section — the latter often contains the major part of the banking site’s
interaction and usability information. Figure 7.3 is a screen dump of a typical evaluation from this

site — in this case for the Royal Bank of Scotland (one of the other banks evaluated in this study).

Figure 7.3 Royal Bank of Scotland evaluation by Unisys: pages 1 and 2

Raviows o VK Bralang Sites (Updased om Apr, 1998) Royal Bank of Scetland - Site Rating
Site Address itp (www rovalbankecot oo uk or
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ank H
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) TTechnical Feanures francactions possible, 24 hours a day,
General Description i sransfer to Ms Moocy avallable
| The Ropal Bark of Scotin Qunp ot copsbotesst . ) {Products Ofiered Oulne Folllotemet Basking oo
amounced their new Inzemet 2e on Jamury 21% 1997 They {Links to Shopping Malls None
made it pubks that *direct banking by PC & the firm major fidly ¥ - =
fedged Incermer on-tne barkag service ot UK Tho servce : This s the Srst real Inteimet banking
wll be wvalable 24 hows & day, 7 days a-week and can be iComments service in the UK. Bowever, 8 15 osly
eeeeeee d Erom aaywhere in the world-at home or ar work from a H umed at PC users. Ms Explorer 3.0u a
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Adattional informarion can be obtained from the - Bmanl: Fn com>

Copynght ©1996, Urusys Lid. AR Righis reserved.
Unirys Ltd is & subsidiary of Unisys Corperation

Source: www.internet-banking.com

7.4.3 The CNET evaluation

CNET is an American-based news and technology Web site that offers an extensive guide to online
banking in addition to conducting regular evaluations on USA-based banks. Their checklist (URL:

CNET1) for choosing an online bank is however firmly feature-oriented — it includes functions such
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as a provision to transfer funds, availability of (other) customer services, investment services,
previewing and ordering cheque books, the use of custom security and banking software, and
obtaining electronic statements. Their (unfortunately Web browser biased) evaluation (URL:
CNET?2), for the Bank of America (BOFA) — one of the additional banks studied here — reads as

follows:

‘The Bank of America Web site currently offers economic forecasts, online credit card applications, and a
popular mortgage finder feature that helps you determine how much house you can afford. In the late spring,
B of A will roll out a full array of services: you’ll be able to transfer funds between accounts, pay bills,
access accounts to check your balances, and see your bank statements online. These same services are
offered to small business. Since more than 50,000 merchants have signed up for B of A’s check paying
service, chances are good that almost everyone to whom you owe money will be able to drain your wallet
electronically. B of A will deal with Net security by requiring that customers use the latest version of
Netscape Navigator, which employs encryption to safeguard sensitive data.’

Source: www.cnet.com/Contents/Features/Dlife/Banking/

7.4.4 AOL and the bank rate monitor

AOL (America Online) in addition to being the largest Internet access and service provider in the
world with about 15 million subscribers (based on an early 1999 figure), also physically hosts the
online banking sections for two large American banks namely BOFA (Bank of America), and First
Chicago. AOL’s guidelines for choosing an online bank include criteria such as: ‘What fees are
associated with an online account? How long does it take transactions to clear? What type of
encryption do you use and how does it keep my money safe? What should I do in the event of a
technical problem, or duplicated transaction? How difficult is it to close an online banking
account?* (URL: AOLI). In addition they offer an extensive evaluation of a number of Internet
banks through Bankrate.com’s Bank Rate Monitor service (URL: AOL2). The latter uses the
following criteria categories for their evaluation of each bank’s Web site (presented in table 7.13).

During the evaluation a rating out of 20 is given to each of the five groups for a maximum score of
100/100.

Table 7.13 AOL’s Bankrate.com review criteria

1 | Products and services | Does the bank offer online banking — what services are available? Does the site
do an adequate job of explaining security issues with online banking? Are
descriptions of other products and services clear? Does the bank offer any online
specials? Are fees for services listed?

2 | Interactivity Are there any calculators? Online applications? How long did it take the bank to
respond to e-mail questions?

Design Are the graphics attractive and understandable? Is the background attractive?
4 | Content Is the written content easy to understand? Does it address genuine banking
needs? Is there information about the company?
5 | Navigation How user-friendly is the Web site? Are the links easy to find and access? How

long does it take to move from one page to another?
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Table 7.14 MWeb-hosted banking survey

Page | Survey Topic Rating
i 1.1 Which banks do you use? List of South African banks, other,
1.2 Which bank’s Web site have you visited in the past six months? List of South African banks, other.
1.3 Which Internet banking products do you use? Absa, Mercantile, Nedbank, First-
National, Standard Bank.
2 Rate each Web site visited. 1 Poor to 5 Excellent
3 Rate the Intemet banking products used. 1 Poor to_5 Excellent
4 Indicate you interest in the following Web banking features. § Point scale:
4.1 Branch and ATM lacator.
4.2 Stock market data (JSE only). 1 Would use/access
4.3 Loan and Account interest rates. 2
4.4 Links to related pages of interest. 3 Might use/access
4.5 Financial services search engine. 4
4.6 Site search engine. 5 Would definitely use/access
5 Rank the features you are interested in (from page 4). 1 Most important, 2 etc.
6 Rate your interest in the following interactive features. 5 Point scale used:
6.1 Chat area.
6.2 E-mail comments and queries to bank representatives, 1 Would use/access
6.3 Audio link to personal banker. 2
6.4 Video link to personal banker. 3 Might use/access
6.5 Multimedia financial planning guide. 4
6.6 Financial market simulation game. 35 Would definitely use/access
6.7 E-mail reminders, product information, news based on your pessonal profile.
6.8 On-line pager function to notify you of new e-mail, products etc.
6.9 Free e-mail account,
7 Rank the interactive features you are interested in (from page 6). 1 Most important, 2 etc.
8 Rate your interest in using the following bank product applications on your bank’s | 5 Point scale:
Web site.
8.1 Current and Savings account applications. 1 Would use/access
8.2 Home loan applications. 2
8.3 Car loan application. 3 Might use/access
8.4 Credit card applications. 4
8.5 Insurance applications. 5 Would definitely use/access
8.6 Cellular phone applications.
8.7 ATM applications.
9 Rank the application features you are interested in (from page 8). 1 Most important, 2 etc.
10 Rate your interest in having access to the following statements on your bank’s Web | 5 Point scale:
site.
10.1 Loan statements 1 Would use/access
10.2 Insurance account statements. 2
10.3 Cellutar phone statements. 3 Might use/access
10.4 Home telephone bill (e.g. Teikom), 4
10.5 Home electricity bili (e.g. Escom). 5 Would definitely use/access
10.5 Home subscription TV bill (e.2. MNET).
11 Rank the statement features you are interested in (from page 10). 1 Most important, 2 etc.
12 Rate your interest in the following transaction services on your bank’s Web site. 5 Point scale:
12.01 Pay bils.
12.02 View/download transaction history, 1 Would use/access
12,03 Access frequent payee fists for quick payment of common bills (Escom etc)). 2
12.04 Initiate debit orders. 3 Might use/access
12.05 Set up future dated payments. 4
12.06 Stop payments on cheques. 5 Would definitely use/access
12.07 Purchase units trusts.
12.08 Trade JSE shares.
12.09 Order travelers cheques.
12.10 Book airline travel.
12.11 Shop online using credit card.
13 Rank the transaction services you are interested in (from page 12).
14 Are there any features or functions that have not been identified in the previous | Comment box provided.
sections which you would like have available on your bank’s Web site?
15 Personal details.
15.1 How old are you? Pull-down list age ranges.
15.2 Are you Select from: Male or Female
15.3 What is your home language? Pull-down list
15.4 What is your personal monthly income? Pull-down list income ranges.
15.5 How much time do you spend on the Internet each week? Pull-down list ranges.
15.6 Where do you access the Internet? Select from: At home or/and At work.
15.7 How experienced at using the Internet do you consider yourself? Pull-down list.
15.8 Would you be interested in home access to the Internet through your TV? Yes/No
15.9 If your bank offered dial-up Internet access would you be willing to switch your | Yes/No
Internet Service Provider?
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The survey is again mainly feature-orientated, but is nonetheless notable because of the following
reasons. It shows a highly professional design, it demonstrates the South African financial
institution’s (and ISP’S) commitment to, or at least interest in, Internet banking, and it is very
thorough in its coverage of desirable online banking features. Other usability aspects take a back seat
— the only questions that could conceivably impact on these more important usability properties are

questions 2 and 3 which are aimed at a general rating of the Internet Web site product.

7.4.6 Standard Bank’s survey

Standard Bank hosts a survey permanently from their own Internet banking site. The questions are
all access and platform related, and are presented here as the four pages shown in figures 7.5.1 to
7.5.4. Standard Bank has perhaps missed an opportunity to collect usability information pertinent to
their own Web site — it is a cause for concern that the questions indicate that the bank is probably

more concerned with technology issues than with potential usability problems.

Figure 7.5 Standard Bank’s online questionnaire: pages 1,2, 3, and 4
Figure 7.5.1 Page 1
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Figure 7.5.3 Page 3
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7.5 Conclusion

Both a heuristic evaluation and the related checklist-based usability evaluation are suitable
instruments for a Web page usability evaluation. Existing (Internet-based) evaluation services tend
to be feature (task-support) oriented and neglect other more important usability aspects. Although
guidelines designed specifically for Web site evaluation do have merit — especially for the usability-
naive Web site designer — it is considered more rigorous to base the evaluations on the general
usability standards, principles, and properties identified earlier. These should then be expanded by
the carefully selected addition of Web-specific guidelines. This hopefully synergistic combination

will be used as the framework for conducting the heuristic evaluation as described in chapter 8.

For similar reasons the general usability evaluation checklist developed by Ravden et al. (1989), in
conjunction with the Journal of Internet Banking and Commerce (URL: JIBC1) Internet-banking

evaluation checklist, will form the basis for the checklist-based evaluation conducted in chapter 9.

The post-evaluation measures as described by Levi and Conrad (1996) are impressive. Their
assignment of severity ratings to usability violations appears to work well, and yields important
additional qualitative data. It also partly solves a difficult problem during heuristic inspections

namely the issue of comparison against an objective qualitative baseline or standard.
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Chapter 8

8.1 Introduction

This chapter presents the results of applying a heuristic evaluation to four of the local Internet-
banking enabled banks (as in 1998), and also to a selection of mainly United States-based, Internet
banking sites. Because Standard Bank (South Africa) was the only bank that was accessed as a full
client as opposed to limited access through a banking demonstration facility, the main focus of the
evaluation had been on this bank’s Web site. The other banks were used to generate material
supplementary to this main evaluation and are not extensively evaluated individually. The evaluation
required capturing interaction behaviours through a large number of screendumps that are presented

as chapter appendices A through to I.

The basis for the heuristic evaluation had been previously discussed and presented (chapter 7). The
guidelines used are the three categories of general usability principles (learnability, flexibility, and
robustness) and their properties (such as consistency, user guidance, and task conformance). These
three categories are supplemented by four Web-specific guideline groups namely navigation issues,
the use of aesthetic and minimalist design, the degree of matching between the interactive system
and the real world, consistent appearance and behaviour, and the adherence to, and implementation

of, accepted (formalised or de facto) Web-related standards.

8.2 Data collection methods for the heuristic evaluation

With the exception of Standard Bank, information for all the other banks had been collected through
the use of their demonstration facilities. Where the latter facility was absent the system was
examined up to the point where an actual banking client identification and password were required.
The demonstration facilities encountered were different in their approach and sophistication. They
varied between the presentation of a simple sequence of screendumps taken from the live online
banking system to a full interaction-enabled simulation of the actual banking session. The Royal
Bank of Scotland (1998), Absa Bank (1997-1998), Security First Network Bank (1998), Wells Fargo
Bank (1998) and Standard Bank (1999) are examples of the first (passive) class of demonstration.
Citibank (1998), Bank of America (1998), BankOne (1998), Standard Bank (1997-1998), Absa Bank
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(1999), Nedbank (1997-1999), and First National Bank (1997-1999), are examples of the full

interaction demonstration class.

Standard Bank reduced the learnability-usability of its Web site when it changed its fully interactive
demonstration facility (available during 1997 and 1998), to an enhanced passive screendump-based
presentation during early 1999. There is however an opinion that these demonstration facilities are
not extensively used by existing clients to learn about the system but should rather be viewed as a
promotional resource aimed at the incidental browser. It is likely that once é novice user has crossed
the initial hurdle of making a transaction of one specific type at least once, he/she is unlikely to turn
to the demonstration for further guidance — this guidance would be more effectively provided
through onscreen help and information page options and links. In addition it was noticed that many
of the interactive demonstration facilities were not synchronised with changes and improvements to
the live system — they did not always accurately reflect updates made to the banking Web sites.
Using a passive screen presentation system does have the advantage of less demanding maintenance

and enables a quicker and simpler mirroring of the current live system.

Table 8.1 List of heuristically evaluated subject banks

Bank HQ Appendix | Demonstration facility type
Standard Bank South Africa South Africa 8.E Fuil interaction 1997-1998

) Enhanced passive screendump 1999
First National Bank (FNB) South Africa 8F Full interaction 1997-1999

Nedbank South Africa 8.G Full interaction 1997-1999
Amalgamated Banks of South Africa 8.H No demonstration facility 1997-1998
South Africa (ABSA) Full interaction 1999

Mercantile Bank (SA) South Africa 8.1 No demonstration facility 1597-1998
Citibank United States Full interaction 1997-1998

Bank of America (BOFA) United States Full interaction 1997-1998

Bank One United States Full interaction 1997-1998

Security First Network United States Enhanced passive screendump 1998
Bank (SFNB)
Royal Bank of Scotland (RBS) Scotland Simple passive screendump 1998
Wells Fargo Bank United States Enhanced passive screendump 1998

The sets of screen capture images that will be used during the evaluation are appended as five
sections (appendices 8.E through to 8.). Capture to local storage as discussed earlier (chapter 5)
formed the sole basis for the evaluation and the appended screen images for the six international
banks. For the four local banks image captures generated from local storage were supplemented with
material from live sessions (as was the case for Standard Bank), and more recent material (up to
April 1999) for Standard Bank, First National, Nedbank, and Absa. Mercantile Bank (SA) is only

included in the study because it is a local bank (although a subsidiary of an international bank), that
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also offers banking through the Internet. It requires custom software that is non-Web-browser-based,

has no demonstration facility (1998), and added little of substance to the pool of evaluation data.

The range of transactions covered by the appended screen images are a banking session sign-on (or
logon), a session logoff — (logically) seldom available from the demonstration facility, transaction
option pages and their selection, account information (balances and statements), account transfers
and payments, client services, and help facilities. The banks included in the evaluation are listed in
table 8.1.

8.2.1 Standard Bank

Standard Bank offered two types (and three versions), of demonstration facilities from their banking
site during the period 1997-1999. An initial (1997-1998) fully interactive demonstration facility was
replaced by a simpler animation-enhanced passive screen image sequencing (slideshow) facility
during 1999. The enhancement of the latter is primarily aimed at offering the user clues as what to
press (or more correctly where to click), to continue to the next image presentation. Two versions of
the earlier interactive demonstration existed, and were captured and presented here. These two

versions (approximately) correspond to accompanying Web site live banking updates.

Screen images for both types of demonstration are presented in appendix 8.E. The first (1997)
version of the fully interactive facility is represented by figures 8.E.5 through to 8.E.14. The second
(1998) version of the interactive demonstration facility is represented by figures 8.E.16 to 8.E.24.
Figures 8.B.9 to 8.Bll (from appendix B) show screen captures from the (1999) passive
demonstration facility. Standard Bank is the only bank that was accessed as a full user or banking-
client, rather than a guest or interested browser. One advantage attached to this full access was that it
was possible to observe differences between the demonstration and the actual live site. Examples of
this difference are the noticeable difference in response times, the ‘double’ logoff present during the
live banking session and the (expected) absence of transaction-induced error messages during the
demonstration session. Figures 8.E.15, and 8.E.25 to 8.E.48 present screen captures from the live
(actual) use of the Internet banking facility. The material as presented in appendices A (errors), B

(user guidance and help), C (security), and D (page components), serves to augment these other live

session captures.

Appendix E has five groups of screen dumps (table 8.2), which are summarized by the four

simplified navigational sequence diagrams (appendix 8.E, figures 8.E.1 to 8.E.4):

The following is an overview of Standard Bank’s more important Internet banking Web pages,

starting with navigation from the bank’s home page to the banking facility.
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Table 8.2 Standard Bank Internet banking Web site: versions A, B, and C

(1

Web site version A. May to October 1997, Navigation diagram E.8.1. Screen dumps: figures 8.E.5 to 8.E-
10. This is a demonstration run using Microsoft Internet Explorer 3 and Windows 93 showing a few simple
tasks namely signing-on (login), obtaining an account statement, transferring funds from one account to another,

and signing-off (logoff). This section represents the initial (first) version of Standard Banks Internet banking
Web site.

@)

Web site version A. September 1997. No navigation diagram. Screen dumps: Figure 8.E.15, 8.A.1 and
8.A.2. These are screens dumps from the actual use of the banking facilities using Netscape Navigator 3 under
Windows 3.11, and using Nanoteq's security software (*). The three screens show two error conditions and the
logoff screen. This shows the same version of the Web site as in section (1).

* Nanoteq — a Centurion-based networking security company in the then Persetel-QData (PQData) group of
companies (now Comparex), developed Standard Bank’s special security software.

3

Web site version B. November 1997 to October 1998. Navigation diagram 8.E.2. Screen dumps: Figure
8.E.16 to 8.E.20, This is also a demonstration run using Microsoft Internet Explorer 3 and Windows 95
showing mainly the same tasks as in (1). This represents an updated Web site from the one shown in section (1)

and (2).

(4) | Web site version C. November 1998 to January 1999. Navigation diagram 8.E.3. Screen dumps: Figure
8.E.25 to 8.E.32. This represents the site during actual use using Microsoft Internet Explorer 4.01 and
Windows 98. This is the third version of the Web site.

(3) | Web site version C.1, January 1999 to April 1999. Navigation diagram 8.E.4. Screen dumps: Figure
8.E.33 to 8.E.35. This represents the site during actual use using Mierosoft Internet Explorer 4.01 and

Windows 98. This is a slightly modified (as shown by figures 8.B.8 to 8.B.10) third version C Web site as
identified in section (4).

8.2.1.1 Standard Bank's home page

This is represented by figures 8.E.5, 8.E.25, and 8.E.33/34 in appendix 8.E. This is the bank’s main
welcoming page from where the user can choose to navigate to the Internet banking facility. Initially
(version 1), this was done by clicking on the second tab in the left-hand frame (below the home
shaped button representing the home page). Other elements on this early page include two
advertising banners (used for in-house advertising and information only), and three buttons (Search,
Index, and Contact) at the bottom of the screen. The left-hand frame contains buttons for the Home
Page, Internet Banking, Personal, Business and International Services, What's New, and About

Standard Bank. This early 1997 home page is shown in figure 8.1.

During November 1997 the left-hand information banner displayed a message (shown in figure 8.8),
to the effect that the ‘users of Standard Bank's Internet facilities wanted less graphics, and they now
have got ir’. This coincided with the launch of the bank's new (improved) and less graphics intensive
site (October 1997). This seems to confirm that Standard Bank do receive and then also act, on

feedback from their banking users.
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that the current site has as its default option a link from Standard Bank’s home page that bypasses
this page. This implies that the page discussed in the next section — the “Terms and Conditions’ page

(i.e. the pre-sign-on page) is now more important (it has increased access).

The various options are presented at the top as two buttons for doing the banking — one for direct
access banking using version 4 browsers and the other using security software combined with
version 3 browsers, and various help and support options on the left-hand side. The Internet banking
related options available from these pages have increased from 7 in September 1997 and 6 in
November 1997, to 12 in May 1998 and 10 in January 1999. These options are listed in table 8.3.

Table 8.3
Options and frames for the four versions of Standard Bank’s Internet banking home page
Version 1 Version 2 Version 3 Version 4
Frame Frame 1
1
Frame 2 No No
Frames Frames
Frame 2
Getting started Terms-Conditions Getting started | Security SW  IE4 banking | Security SW  1E4 banking
Do banking Demo Do banking
Terms and Conditions Help FAQ Banking the new way Learn more
FAQ Terms-Conditions FAQ
Security software download Demeo Charges
Troubleshooting Getting started Terms-Conditions
Demao System requirements Internet package access
FAQ Test drive
Charges
Help with security software
Error messages
Internet package access

Notes: There are navigation options displayed which are not shown here. For example all four versions have links back to
Standard Bank’s home page. Versions 3 and 4 have a link to a registration page. Version 4 also has a number of
information links displayed lower down the page such as ‘Common questions’.

Source: wwww.sbic.co.za (1997, 1998, and 1999).

As expected — because the use of version 4 browsers became more common — the options related to
security software (download and help), have steadily decreased in prominence and are absent from
the 1999 version. The link to the demonstration facility is present in all four versions but the labeling
has changed from ‘Demo’ in the first three versions to ‘Test drive’ in the current version which

shows an American influence — all the American banks examined use the latter label.

Significantly the various information options from the previous three versions were replaced with a
link called ‘Learn more’ in the fourth version. The third and current versions included direct links to
a banking-charges information page that were absent from the first two versions. The link to

Standard Bank’s home page is present in all four versions with the second version showing it in the
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most prominent position. The static graphics buttons in the first two versions linking to the next
(normal) navigational step — doing the banking — have been replaced by animated oval buttons
placed in a more prominent position at the top of the page in the third and fourth versions — this
attracts the user attention to these options and also minimises the mouse distance traveled to select it.

The four button types are shown in figures 8.9 to 8.12.

Figure 8.9 Figure 8.10
Version 1 banking option static button Version 2 banking option static button

| Do my banking

I Do my banking

Figure 8.11

Version 3 banking option animated buttons

Domy  ~Fecurity

banking Software
using. ..

Do my

e # Microsolt

IEA4

using. ..

Figure 8.12
Version 4 banking option animated button

Do my :
kanking with 4

Source: www sbic.co.za (1997, 1998, and 1999).

The home page button in the previous version is replaced with a very prominent button in the second
version (figure 8.13). The third and fourth versions increasingly reduced the prominence of the home

page button — in the current version it is an option in the lower left-hand side (figure 8.14).

Figure 8.13 Version 2 prominent home page navigation button

Figure 8.14 Version 4 reduced prominence home page navigation button

Standard Bank

Source: www.sbic.co.za (1998 and 1999).
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8.2.1.3 Standard Bank's pre-sign-on page: the ‘Terms and Conditions’ page

Standard Bank themselves refer to this page as the ‘sign-on’ page but this name is better suited to the
next page in the navigational sequence — i.e. the page where the user enters his banking number
(client ID) and password (PIN number). Figures 8.E.7 (September 1997), 8.E.17 (October 1997 to

October 1998), and 8.E.27 (November 1998 to April 1999) represent the three versions of this page
for the period 1997 to 1999.

This used to be an intermediate and low importance page in the first two versions, but the (default)
direct link from the bank’s home page to this page means it is now the first Internet banking related
page that the user encounters after opening the bank’s home page. In previous versions its only
purpose seemed to be to remind the user about the terms and conditions that are attached to the use
of Standard Bank's online facilities — hence the title used above. Somewhat surprisingly, little was
changed on the page between November 1998 and January 1999 when the direct link from the home
page was introduced. The current 1999 page has five prominent links. Three are help and
information related namely links to the terms and conditions, FAQ, and Learn more, and there is a
link back to the bank’s home page, and a prominent animated button which leads to the sign-on page.
Removing the strange-looking left-hand options frame present in the first version improves the visual

layout and clarity for this page.

8.2.1.4 Standard Bank's sign-on page

There have been three versions of this page as shown by figures 8.E.8, 8.E.18 and 8.E.28. This page
has form-based text input fields for entering the user’s banking number (usually a card number), a
user selected PIN, two radio buttons for changing the PIN, and two buttons labeled Reset and
Submit in the first version, and Clear and Submit in the two more recent versions. The reset and
clear buttons have the same function — they remove entries in the edit boxes. The two recent versions
are frameless, and display only a home page navigation button instead of the many options present in
the first versions’ left-hand frame. A brief explanation on how to use the page is displayed at the top
for the old version and on the left-hand side separated by a vertical divider for the new versions.
Although very similar, the current third version improves on the second version by grouping the set
of controls and input fields closer together — this removes the requirement in the previous version to
scroll the page down to reach the submit button. In the first version the clear and submit buttons
were graphics objects but these are currently form generated buttons which reduce file download
sizes. It also replaces the overly large and prominent home page button with a less prominently sized

but more prominently placed home page link — it is now positioned in the top left hand of the page.

8.2.1.5 Standard Bank's banking services options page
There have been essentially two versions of this page as shown when comparing figure 8.E.9 and
figures 8.E.19/8.E.29/8.E.36. Small changes related to the available transaction options were made

to the second version between May 1998 and November 1998. There is however a significant
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8.2.1.6 Standard Bank's transaction pages

The Internet banking transaction pages are briefly examined below.

(1) Account statements.

Statement selection page. This allows the user to choose an account from a pull-down menu, and
has a single submit button — the position of this button has inconveniently moved from being
centered directly underneath the account number and name, to the bottom of the page. Apart from
feedback on which service has been selected in the new version, other changes between previous
versions (figures 8.E.11 and 8.E.20) and the current (8.E.40) pages are the previously discussed
group of five service buttons at the bottom of the page for the initial version compared to the seven
menu options at the top of the page for the newer versions, and options for selecting the time period

for the statement option in the new version.

Statement details page. This displays details about the previously selected account, and lists all the
transactions for that account as the transaction name, amount, date and the balance (figures 8.E.12
and 8.E.21). Previous versions contained more graphics elements, but the format of the statement
itself has changed little between the page versions — it seems to be a direct translation of the printed
hardcopy format onto the screen page. There are options for downloading the statement (in comma

delimited format), but printing has to be done by using the browser’s print option from its file menu.

(2) Account transfers.

Accounts transfer selection. This transaction is represented by figures 8.E.8, 8.E.13, 8.E.22, and
8.E.37. Changes between the early and current versions include the display of the transaction options
as already discussed, and the removal of almost all graphics elements from the current page. This
page has pull-down menu lists for the source (‘From’) and destination (‘To”) accounts, and has two
text input fields for entering the amount in Rand and Cent. Two form-generated buttons labeled

Reset (clear), and Submit (proceed), are also shown.

Accounts transfer proceed. This is a confirmation to proceed from the previous screen and shows
the balance of the two accounts (before the transfer), and the transfer amount. A single submit button
serves as an intermediate confirmation of the transaction. Very little difference exists between the

old and new versions (figures 8.E.14, 8.E.23, and 8.E.38).

Accounts transfer confirmation. This is a confirmation of the transfer and shows the balance of the
two accounts after the transfer. Apart from the removal of graphic elements little has changed from

previous versions (figure E.8.39).

(3) Other pages.
Accounts balance page. (Figures 8.E.10 and 8.E.30/31) This is a shortened version of the statement

details page and gives balances for all the user's linked accounts on the same page — i.e. no account
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selection is required. Apart from the service option buttons and graphics removal, there is nothing

significantly different between the old and new sites.

Beneficiaries payment page. (Figures 8.£.43 and 8.E.44) These pages enable the user to set up
options for transferring money to third parties (i.e. external to the bank) such as Telkom and Escom.

This is a new option introduced in late 1998.

De-registration page. This used to be a menu option on previous versions (figure 8.E.24) of the
banking site but is now accessible from the customer services page (figure 8.E.45). It allows the user
to de-register from having access to the site's banking facilities. As this would be a seldom-used

option its removal from the main menu bar is appropriate.

Logoff page. (Figures 8.E.15 and 8.E.32) This bare-looking page is displayed after the user selected
the logoff option, and is present in the same format and layout on both the old and new sites. A
single button labeled Logoff is generated — even though this option had been executed already. It

provides the bank an opportunity for sending the user a ‘thank-you’ message.

8.2.2 Other local (South African) banks

8.2.2.1 First National Bank (FNB)

A detailed usability examination of FNB’s banking site is not included here, but over a two year
period a series of simple banking tasks were executed, similar to those for Standard Bank, using
FNB's comprehensive demonstration facility. The pages generated during these exercises are shown
in appendix F as figures 8.F.1 to 8.F.19. Similar to Standard Bank their Web site has also undergone
a number of major changes, as represented by the three groups in appendix 8.F. Interestingly
Shapshak (1997:86), shows an even earlier screen image of FNB's banking page which looks very

different from the early pages as captured in appendix F.

Usability issues originating from the use of their banking facility will be used in the heuristic
evaluation that follows. One example that will be given here is the excellent feedback given by their
transaction options buttons when compared to the text links used by Standard Bank (figure 8.21).
They improve on Standard Bank in some aspects of their use of terminology such as preferring ‘Go’
instead of ‘Submit’ for their account selection and sign-on buttons. Compared to Standard Bank,
FNB offers a wider range of services such as both mini and full statements, and it added third party
transfers at a much earlier stage than Standard Bank. Their statements use screen attributes
effectively — it is not a simple print-page transferred to the screen. They also make effective use of
graphics elements. The overall impression is that their site seems professionally designed and it

appears pleasing, uncluttered, functional, and with good aesthetics.
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Figure 8.21
Feedback via two button states

8.2.2.2 Nedbank

Similar to FNB, a detailed usability examination of Nedbank’s Internet banking site (NetBank), is
not included here, and a similar series of simple banking tasks were executed — but Nedbank’s
demonstration facility is much more limited in its functionality. The pages generated during this
exercise are shown in appendix G as figures 8.G.1 to 8.G.12. Nedbank is the only bank to offer a low

graphics version — which downloads faster — of its Internet bank as shown in figure 8.G.9.

8.2.2.3 Amalgamated Banks of South Africa (ABSA)

ABSA only introduced a demonstration facility on their Internet banking site early in 1998.
Appendix H (figures 8.H.1 to 8.H.16) shows the evolution of their site for the period 1997 to April
1999. The change from a somber, solemn and bleak looking conservative bank to a more modern and
approachable banking service is immediately noticeable — compare figures 8.H.3 to 8.H.6 and 8.H.16

(their Internet banking home page), as well as figures 8.H.] to 8. H.15 (the bank’s home page). .

8.2.2.4 Mercantile Bank
Mercantile Bank only offers a banking service through the Internet using their own custom and non-
browser-based software. They do not have an online demonstration facility. Figures 8.1.1 and 8.1.2

show the bank’s home page and their Internet banking page.

8.2.3 Overseas banks

Six non-South African banks were also examined — five from the United States and one from the
United Kingdom. Captured Web page images for these six banks are shown in appendix 1, figures
8.1.3 to 8.1.51. At the stage when their banking Web sites were captured to local storage (the middle
of 1998), Internet banking were still poorly supported in Europe — as reflected by the then limited
facilities offered by the Royal Bank of Scotland. This is not the case for the US — all six banks
examined exhibit feature-laden and professionally designed and developed banking Web sites. The
five American banks represented in appendix I are Security First Network Bank — this is an Internet-
only bank with no physical banking facilities, Wells Fargo Bank, Citibank, the Bank of America
(BOFA), and BankOne. McCoy (1996:182-186) comments favourably on Web page design aspects

for previous versions of BOFA’s and Wells Fargo’s Internet banking sites.
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8.3 A heuristic evaluation of Standard Bank’s

Internet-banking Web site

This is a usability inspection that is based on a set of usability guidelines or heuristics. The Internet
banking interactive interface is examined for cases where these ‘rules-of-thumb’ are violated or
adhered to. The usability criteria that will be used have been identified (chapter 7), examined
(chapters 2 and 3), and will be discussed using the following categories: Learnability, Flexibility,
Robustness and Web-specific guidelines. The latter category includes aspects such as navigation,
aesthetic and minimalist design, the match between the system and the real world, and consistency
and standards. These are not mutually exclusive categories. There are interaction, interdependence,
and a large degree of overlapping between these categories. This will be reflected in the discussion.
In addition the page overview presented in the previous section already touched upon some of these

usability aspects, as did chapter 5 (Data collection), and chapter 6 (Task analysis).

8.3.1 Learnability

Ten usability properties are included in this category which deals with the ease with which maximal

performance and effective interaction is achieved.

8.3.1.1 User guidance and support

Extensive user support and user guidance are provided on the banking pages, either through
facilities such as the demonstration section, or other less interactive optibns which includes the
Getting started, Troubleshooting, Help and FAQ (Frequently-Asked-Questions), buttons and/or links
on the Internet home page. The instructions and messages that are displayed on the screen during the
interactive banking session such as during the sign-on procedure, and the display of error dialog
boxes and messages generated as the result of both system and user errors, are also examined here.
Appendix A (errors), B (user guidance and help), and C (security) presents page image examples of
these facilities and messages. In addition chapter 5 (data collection), previously extensively
examined the page structure and fayout of the demonstration and help facilities. The navigational
diagram shown in figure 8.29 presents a summary of the large number of user guidance options

available from the bank’s pre-transaction pages.

Online help and information pages. Standard Bank use a simple no-frames page structure to
display their online help (figures 8.B.1 to 8.B.6) — which is an improvement when compared to the
earlier (1998) poorly designed frames-based FAQ help pages (figure 8.B.7). However, there is no
option for obtaining help during the actual transaction session, and access to the help/information

pages is only provided before and after the secure transaction session.
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This is in contrast with other banks such as FNB which included a general help option (FAQ) during
their transaction session (figure 8.F.7) in the earlier version of their Web site — but removed this
option from their current Web page (figure 8.F.16). The (probable) reason for this is because their
help pages are placed on a non-secure section of their server — this is similar to Standard Bank’s site
construction. ABSA (figure 8.H.11) provides access to their help section through a prominent help
button - this is available at all times and for all transactions. Nedbank does the same with help

available from a button on a horizontal bar during the transaction (figure 8.G.10).

All four of the local banks can benefit from studying the way that context sensitive help is
implemented by some of the American banks. BOFA (Bank of America) implements a sophisticated
context sensitive help function as shown in figure 5.4. BankOne makes effective use of a horizontal
context sensitive help window displayed at the bottom of the transaction page which is visible at all
times (figures 8.22, 5.13 and 8.1.33).

Figure 8.22 BankOne’s context sensitive help frame

TRANSFER MONEY BETWEEN YOUR ACCOUNTS

Account Available Balance
¢ Account to Transfer From: jHousehold Account  $10,00000 %

t Account to Transfer To: Househoid Account  $10,000.00

amount to transfer: l

©1997 BANC ONE CORPORATION

ansfer money between your checking and savings accounts. All you need to do is select the
money from, the account you are sending it to, and the dollar amount. Then, click on the

Source: www.bankone.com

Citibank does not have a matching facility, but impress with the way in which its help pages are
designed ~ as shown in figure 5.11. BankOne’s pop-up help (in a separate window) seems to work
effectively, but is surpassed by the usable design of BOFA’s detailed indexed help as shown in
figure 5.4. It was earlier noted that the use of frames could lead to problems. All of the American
banks do make use of frames, but this is well managed and do not lead to the problems experienced

with Standard Bank’s frames implementation such as the font size problem as shown in figure 8.A.5

in appendix A.
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Demonstration facilities. These important functions have been examined in chapter 5 focusing on
their page structure — they invariably use a frame-based page structure acting as containers to
separately hold the transaction options and transaction details. BankOne added an effectively
implemented windowed container at the bottom of the page that displays context sensitive help - this

is visible at all times during the transaction.

Standard Bank removed its full interaction demonstration facility during 1999 and replaced it with a
less interactive and relatively unsophisticated screen image sequence facility (figures 8.B.8 to
8.B.11). The earlier comment (section 8.2.1) on the usefulness of these facilities to the bank client
after an initial learning period could be one reason for this change. If the demonstration facility is
viewed as a promotional rather than learning resource it is likely that its development and
maintenance will decrease in importance. Keeping the live banking site and the demonstration site
synchronized places a significant additional strain on the bank’s maintenance personnel. On the
other hand it should noted that a badly designed demonstration facility with poor usability could
damage the bank’s client recruitment rate. Enforcing a synchronized simulated live banking facility
would ensure that the demonstration function benefits from the same usability improvements made
by the bank for their live facility, and which could be the result of client feedback when using their
facility. A fully interactive demonstration facility will promote experimentation and trial-and-error

learning, and as a result promote user ‘learning-through-using’ (De Wet, 1994:81).

Error messages: The clarity, meaning, and guidance offered by the error messages as shown in
appendix A varies between very good and very bad. System errors tend to generate sometimes
completely incomprehensible error dialogs — as shown in figures 8.A.1, 8.A.2, 8.A.10, and 8.A.14.
On the other hand user (or transaction-induced) error messages are far more helpful and meaningfu}
- examples of this are shown in figures 8.A.7, 8.A.8, 8.A.9, 8.A.11, 8.A.12, and 8.A.13. The reason
for this could be due to the bank having more control over transaction/user errors. But system errors
are usually a reflection of the immature Internet technology, its unreliability, and its distributed
nature. An unfortunate effect of assessing usability only through a bank’s demonstration facility is
that many of these error-handlers are not simulated and cannot be induced — hence the comment
made earlier that it would not be representative to conduct a usability evaluation on a demonstration

facility alone.

Offline help. All four local banks distinguish themselves by the paucity of their printed
(promotional, user guides or instructional) material related to their Internet banking facilities.
Standard Bank at a stage late in 1998 (i.e. more than a year after it introduced its banking facility),
could only offer a photocopy of a single page promotional pamphlet for this service. They currently
do have an eight-page information brochure. Figures 8.23.1 to 8.23.3 show the three variants of their
Internet banking information and promotional material for the period 1997 to 1998. Nedbank excels

through the production of its lavish and expensive looking information brochure that is accompanied
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what the page purpose is — these pages are titled ‘Logoff> and Sign-on’. The message area in the
browser’s status bar is not used by the bank.

A lock or key metaphor — both Internet Explorer and Netscape Navigator use this reasonably
effectively as shown in figures 8.C.1 to 8.C.6 — gives feedback on the security context of the
connection. Feedback on the transaction option selected is poorly implemented by Standard Bank.
They use a standard text link, which uses a colour change to show if it had been previously selected.
This could result in more than one option or even all seven options displaying the same as shown in
figure 8.A.5 and 8.20. FNB uses a much more effective technique (figure 8.21), and the change of
state of the graphic button element leaves no doubt about which option is currently selected. The
most effective feedback technique for transaction selection is used by BOFA (figures 8.24 and

8.1.25), whilst BankOne (figure 8.1.37) used a prominent graphic bar to identify the current

transaction.
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Source: www.bofa.com.

The feedback implementation techniques as observed for all the banks are perhaps modally restricted
— sound could be used in an effective and engaging manner to alert the user — for example when a
transaction is completed. (Sound generating hardware on a the client computer, even in a business

environment, should be considered to be a standard item.)

Animation is used during Standard Bank’s (new) passive demonstration facility to guide the user to
the next step in the sequence (shown as the hand icon in figure 8.25 which is taken from figure
8.B.11), and also to attract his/her attention to the link to banking sign-on page (figures 8.11 and
8.12). Advertising banners and animations on other sections of their Web site are fairly widespread,

and should be reduced as its use causes larger page downloads and it is considered distracting.
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Figure 8.25 Standard Bank’s new demonstration facility.
The animated hand guides the user to the next stage in the demonstration

Balance Statement Account
enguiry details payments
Click
here

Source: www.sbic.co.za (1999).

8.3.1.2 Predictability

Surprise avoidance and predictability are promoted by the close similarity between what the user-
client is used to do during (physical) bank transactions and/or autobank transactions, and what
he/she is required to do here — i.e. these pages support the typical user's mind model of how such a
banking site should behave, as his/her perception of the workings of such a computer-accessed
banking system will be shaped by his/her experience with the first two familiar systems. This
application of the user's real-world knowledge to the system also aids in improving the site's

familiarity and guessability properties.

Operation visibility is another example of predictability — i.e. the display of the next set of available
operations. For this application this type of visibility is purposefully and severely restricted to button
pressing. As the user completes a banking task he/she is guided to the next stage by buttons labeled
‘Submit’, and directed back (albeit an imperfect undo), by the use of ‘Clear’ or ‘Reset’ buttons.
Perhaps re-labeling the button to ‘Proceed’, ‘Next’ or ‘Continue’ would strengthen this

characteristic.

Improving the system transparency also improves its predictability characteristic (De Wet, 1994:93).
The pointing action inherent in WIMP (Windows, Icons, Menus and Pointers) interfaces acts as an
aid in this respect. Consistent behaviour strengthens its predictability — this argues against the use of
customized software banking solutions as used by Mercantile Bank. It also argues against the use of
security software in conjunction with the browser — this tends to add non-standard behaviours to the
interaction as shown in figures 8.C.9 and 8.C.10. The typical user will already be familiar with both
the Windows environment and the Web browser operating within it — any cﬁange in the access
software behaviour would lead to uncertainty on the user’s part. Related to this is the use of the old
(1997) site’s house-shaped button for navigation back to the home page. This had been discussed
and is an illustration of the effective (although obvious), use of familiar and predictable metaphors
on the site. Thimbleby (1990:188) also considers predictability to be related to a predictable standard
of software quality. Again the typical user will be more familiar with an abnormal behaviour of

his/her browser than when using unfamiliar security or customized software.
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8.3.1.3 Generalizability

This as a usability property is promoted by the use of standard Web browser environments. The user
is likely to be familiar with the operation and behaviour of either Netscape or Explorer, and is
therefore almost certainly able to extend acquired knowledge from previously encountered
behaviours to understanding and interpreting the new unfamiliar situation. A specific example of this
could be the masked display of the PIN number which would be similar to entering passwords in
other Web and networking environments (and the Windows environment in general). The Web
browser itself — which implements the common associations of ‘file’ with the menu options ‘save’,

‘save-as’, and ‘print’, is another example (De Wet 1994:94).

8.3.1.4 Familiarity

Because this property is related to the compatibility of the system with user conventions and
expectations ~ its guessability and its ease in initiating an interaction, it is closely related to the
aspects of consistency, generalizability, and synthesizability — the comments made in those sections
also apply here. The banking system makes use of familiar analogies such as graphical soft-buttons
where its appearance suggests its use — as illustrated by BOFA’s exemplary use of icons (figure

8.24) — and is also cognitively compatible by mimicking the physical banking process.

8.3.1.5 Consistency

The broad property of conmsistency is (also) enhanced by the use of these standard access
environments. It is also improved through the correspondence that exists in the naming conventions
between real-world banking terminology and the terms as used on the banking site. It is helped by
the use of standard objects on the screen such as form-based buttons and editboxes, but is definitely
harmed by the technical labeling of task-oriented components such as the ‘Logoff’ and ‘Submit’
buttons. To repeat, ‘Bye’, ‘Finish(ed)’, ‘Proceed’, ‘Done’ or ‘OK’ would be more appropriate, less

data-processing focussed, and more customer-friendly.

Because consistency is such a broadly impacting concept, it is interdependent on many of the other
properties such as familiarity and generalizability, and comments made for those could be applied
here. Access through the familiar Windows environment probably contributes more than any other
single factor to ensure a consistent behavioural likeness across the many possible similar tasks and
situations during the banking session. It ensures consistent and known action-response pairing across
a multitude of aspects such a mouse movement, use of the mouse buttons (for example to select

sections from a displayed statement to save or print), and through the use of menus and the window

controls,

It could be argued that the likeness of the transaction options ‘menubar’ that looks like a menu bar

but behaves differently — it is in fact a horizontal list of text links, is inconsistent. If something looks
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like a menu then it should behave like the normal windowed menus. Similarly, Standard Bank’s use
of graphics buttons that give no feedback when clicked is also inconsistent with the Windows
environment. On a more intuitive level the lack of an undo for the transactions is inconsistent

considering that many Windows applications — and the Web browsers themselves — offer such an

option.

8.3.1.6 Synthesizability

This shows moderate improvement in recent site versions through improved feedback to the user on
what transaction he/she is busy with, and what transactions had been executed before — as discussed
previously. As this property deals with an association of past (historic) actions with the current
system state, the previously discussed aspect of user feedback of the current selection through

graphics page elements is also applicable here.

Mayhew’s (1992:320) comment on auto-selection when the mouse cursor enters an active region is
commonly implemented in the Web environment as JavaScript mouse-over effects. JavaScript is
used by Standard Bank on their Web pages — although they do not use Java applets — probably
because of the uncertainty that still surrounds certain security aspects of this language. Introducing
mouse-over effects on their Web pages would help to make it more of an engaging experience for the
user and will also improve its feedback and synthesizability properties. Citibank (figure 8.26) used

these JavaScripted mouse-over functions to good effect.
Drag and drop operations tend to support synthesizability through an immediacy effect — but the
banking tasks as designed tend to be mainly keyboard and button operated. This is however a

limitation of the Internet and browser technology rather than the banking application.

Figure 8.26 Citibank’s use of mouse-over and tool-tip effects
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Source: www.citibank.com.
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8.3.1.7 Visual clarity

Visual clarity could be improved — even though animated buttons such as ‘Do my banking’ are used
they should have a more distinctive and recognizable design. They are sufficiently prominently
positioned in the new site (but were not positioned adequately in the 1997 version) — and they
support the notion that this is the user’s most frequent navigation task. The change from the bottom-
positioned services option button in the old site to the top — and with the addition of a user feedback

sub-option — is commendable.

The use of colour on the site is appropriately subdued, and supports Standard Bank's corporate
colour scheme of white and dark-blue. The removal of (almost) all graphic elements from the bank’s
transaction pages in late 1998 did improve its appearance — the page seems less cluttered and as a
result the important screen components and options are easier to find. This aspect is examined in

more detail during the section on minimalist and aesthetic page design.

8.3.1.8 Positive engagement

This is perhaps a more appropriate term than enjoyability for these online banking services. The site
encourages some degree of experimentation and browsing outside of its secure use (through its
colourful animated advertising and information banners and ‘what's new’ buttons and links), but
such browsing could compromise the security if done during the actual banking transaction. The
removal of the options for the home page during banking transactions on the new site has been

discussed, and is considered to be a required change.

In general the (artistic) visual appearance of the site has improved in its newer incarnations. A
similar comment applies to the bank’s (main) home page — but all Standard Bank’s Web pages could
use the professional graphics design and layout input that is evident for three of the American banks
studied — namely Citibank, BOFA and BankOne.

8.3.1.9 Conceptual models
This relates to the user’s mind picture of how he/she perceives the system to function (internally). A
correct mental model could aid in enhancing its learnability characteristics, whilst an incorrect

mental picture of the system workings would act against ease-of-learning.

When there is close match between the actual system and the user’s picture of it, the intuitiveness of
the system is enhanced (Sutcliffe, 1988:167), which aids in its learnability. The banking application
is accessed through a GUI system that is object-oriented. Because the user already carries an object-
oriented mental model of the surrounding support system, it is likely that this intuitive (i.e. effortless
learning) property will be enhanced if the banking application itself also behaves in an object-

oriented manner.
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This is however not the case — the banking paradigm is very firmly functionally oriented. The
transaction is the central theme and the primary (trans)-actions are applied to the secondary objects
(such as accounts and third parties). A better approach would be to first select the account, and the
user would be then be presented with a range of possible transactions on this account-object — i.e. an
increased degree of page customization would be required. FNB hints at the implementation of this
object paradigm by centrally presenting the account object (at the top middle of the page), but then
adds little else to further support this approach. The same comment applies to all the other local and
overseas banks studied. Although the range of operations on the possible banking objects are not as
yet sufficiently varied (they are mostly account type objects), this should nonetheless considered to

be a mismatch between the user’s models of the supporting system and the banking system.

8.3.1.10 Interaction metaphors

Iconic metaphors should preferably represent the tool (object) rather than the action (method)
(Mayhew, 1992:323). All the banks examined use a mixture of the two approaches. The home page
icon link (figure 8.6) is an example of the first. The transaction icons used by BOFA (figure 8.24)
contain examples of both. The banknote refers to the account object, whilst the arrowed dollar sign
refers to the transfer action. The well chosen bell icon for customer services could be an example of
combining both approaches. Note that Citibank (figure 8.26) uses a ‘person-behind-a-counter’
metaphor for this purpose — which is effective but at smaller screen sizes it is less easily
recognizable. In the case of BOFA the operation-oriented icons are appropriate and visually clear —

to refer to the object (account) could be confusing in this case.

The ‘banking-hall’ metaphor (i.e. similar to the desktop metaphor) finds some expression on the
South African banking sites. ABSA used a tiled floor background on their older Web page that
reminds one of the appearance of older banking halls (figure 8.H.3). The use of lock and key
metaphors by the browsers to indicate a secure/unsecure connection has already been discussed and
is presented in appendix C. Smilowitz (1997) examines the use of metaphors within the context of
Web browsing, and validates their effectiveness during interaction — their use leads to significantly

reduced error rates.

8.3.2 Flexibility

This refers to the multiplicity of information exchange options present in the system. Although
flexibility is a desired usability property, it should be balanced against its impact on system security
and reliability characteristics — the latter two aspects are especially important for security-sensitive

banking applications.
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8.3.2.1 Dialog initiative

User pre-emption enhances flexibility as opposed to system pre-emption, which has the opposite
effect — but perhaps the issue of dialog initiative should be limited in an application such as banking
— as commented on by De Wet (1994:83). It may result in the user loosing track of the tasks initiated,
or may lead to compromised data integrity when a mixture of secure (banking) and insecure
(help/information) pages are accessed. Practically, this would imply that only the set of often-used
banking tasks that the user would want to perform would be catered for. An example of this is the
many modal dialog boxes that are generated during the typical banking session such as the various
security connection warnings (figures 8.C.11 to 8.C.12). In this case it would be undesirable to have
the user continue with the task without first acting on the dialog box request. As Windows 95/98 is a
pre-emptive multi-tasking system, the user could however continue with another perhaps also

banking related task such as retrieving documentation from a second separate browser window.

8.3.2.2 Task migratability

A comment similar to the above would apply to the related properties of task migratability, user
rather than system control, and substitutivity. There are instances where the control should be
exclusively embedded in the system and also situations where the user should have exclusive ¢ontrol
— such as when either party detects a condition when security may be compromised, or when data

corruption had been detected or is suspected.

8.3.2.3 Multi-threading

Multi-threading — i.e. the ability to support the user in more than one task at the same time — would
similarly be unsafe for this type of application. Standard Bank has discouraged this by restricting the
options available during the secure transaction phases — especially on its more recent Web sites. It is
also considered unlikely that a user would want to do anything else that is unrelated to banking

whilst using these services — most of the tasks are fairly simple and short in duration.

8.3.2.4 Substitutivity
The user’s input in many of the banking tasks is reflected as system input — such as during the three-
phased account transfer task. Here the original choices of accounts and amounts during step |

(chapter 6) are used by the system during steps 2 and 3.

The user also has some choice in selecting how the system state is displayed, although this is usually
browser-related rather than application-controlled. An example is the choice to configure the system
to display security dialog boxes. The ability to do this could lead to a better task-match (Dix et al.,
1998:170), but could compromise the security aspects of the system. Another example is the
availability and use of keyboard shortcuts (De Wet, 1994:107). This is implemented through browser

and operating system accelerators (‘hot-keys’), such as Control+A for a ‘select-all.” operation.
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8.3.2.5 Control

This is closely related to customizability — i.e. the user should be able to organize their work
environment according to their own preferences (De Wet, 1994:109). Because the application runs
as a windowed system the user has all the normal window-controls (resize, minimize, move etc.)
available for control. This aspect is reinforced by the requirement that the user physically interacts
with the system (Mayhew, 1992:322). He/she is continually reminded through switch (keyboard and

mouse) feedback, that he/she has control.

8.3.2.6 Customizability

A large effort should be directed towards both client and server-side customizability of the site,
such as examined by Thimbleby (1990:162) when he speaks about a programmable user interface
where the designer can delegate design choices to the user. Apart from the customization offered by
the operating system and the browser — which is considerable, the banks offering this type of service
could differentiate their Internet banking products quite considerably (and therefore perhaps gain a
competitive advantage), by implementing effective page customization for each user. Each user will
gain access to a site that suits his/her own needs, which will appear differently, and even behave

differently when compared to another client.

Figure 8.27 The Bank of America’s banking customization facility

B : 3}5@%&% YOUR OWN B Niﬁg 3&

Create Your Personal Place at Bank of America

What Is Build Your Own Bank?

Build Your Gwn Bank puts you in the dnver's seat. You tell us who you are and what you're mterested in,
and we give you the mnformation most likely to be unportant to you. Sign m and you're on your way to Your
Own Bank. It's easy. It's optional. You only need to tell us about yourself once. And you can update your
personal mformation at any time. If you're ready to start, click here.

Source: www.bofa.com.

BOFA hosts a mature and feature-rich implementation of this idea through the customization and
user preference facilities offered by their ‘Build-your-own-bank’ section (figure 8.27). Standard
Bank offers some degree of customizability through the options available in their statement options.
But as this is a volatile configuration and choice (i.e. it is not retained from session to session), it is
flexibility rather than customizability. Another obvious example of how they could improve on this
aspect is the welcoming message given after signing-on. Instead of just displaying the date and time

last logged in, they should display a personalized message which contains the client’s name as part
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of the welcome displayed — Amazon.com (www.amazon.com) makes use of this in a particularly

effective and engaging manner.

8.3.3 Robustness

If robustness is viewed as the extent to which the system can continue to perform despite a violation
of its specification assumptions (De Wet, 1994:90), then these (and all other), Web-based
applications would have problems in satisfying this usability principle. In addition, for secure

transactions, it is desirable not to continue the operation beyond a point of compromised security.

8.3.3.1 Errors

Although discussed earlier (section 8.3.1), the focus here is on the generation and causes of errors
rather than on their informative aspects. Appendix A presents some of the errors that were
encountered, and there are two types — system and user (transaction) induced errors. The first
category is represented by figures 8.A.1, 8.A.2, 8.A.5, 8.A.6, and 8.A.10. User and transaction errors
are shown in figures 8.A.7 to 8.A.10 and 8.A.11 to 8.A.14. Note that figure 8.A.13 could also be
viewed as a system error — a closed account could not be displayed, and similarly figure 8.A.10

could be classed as a user navigational error.

Figures 8.A.1 and 8.A.2 are interesting in that they illustrate some of the system errors that were
encountered when accessing the very earliest version of the banking site (using Windows 3.11,
Netscape Navigator 3.0, and Standard Bank’s special security software). The first screen appears to
be due to a loss of authentication — trying the two suggestions shown on the screen had no effect in
restoring the secure connection and it was necessary to sign-on again. The second screen is the result
of a time-out, also because of a lost connection, and similar to the previous problem a sign-on was
required (which is the option suggested on the screen). The two small floating windows on the two
screens are generated by Nanoteq's security software. In the first screen the lock icon is shown open
— which is appropriate to the error condition, but the crossed-out lock icon as shown in the second
screen would have been more appropriate for the first screen. The security software reveals its state
by displaying a key-bunch (before a secure connection is established), or an open lock, or a closed
lock with the number 128’ — for the 128 bit encryption length used. The timing of the appearance of
the open and closed lock symbol was found to be confusing — for example an open lock is shown

whilst the browser's status bar shows data to be transferred from the bank.

Both earlier browsers used (Netscape and Explorer 3.0), show a security icon on the bottom left-
hand of the status bar. In the case of Netscape 3.0 it is a broken key if it is a non-secure connection
and a complete key if it is a secure connection (figures 8.C.3 and 8.C.4). The version 4 browsers
both use a lock metaphor (figures 8.C.1, 8.C.2, 8.C.5, and 8.C.6), but place the icons differently —

Netscape has a more prominent position on the taskbar.
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The error messages shown when a connection is lost — either partially or completely — are
unsatisfactory — the technical detail about sockets, digital id's etc. shown in the first screen of
appendix A is bound to be a source of confusion to an unsophisticated user. He/she probably had

some reservations about the security before this event occurred.

The user-induced errors shown in appendix A were caused by incorrect logins, incorrect amounts
entered, and when the system could not display information on a closed account. The error messages
are as expected for the situation, match the error condition, and are sufficiently informative and to
the point. They are however not very noticeable — they should be displayed in a colour other than the

page default colour (black) — red would be a good choice.

8.3.3.2 Observability

Both browsability and reachability as aspects of observability should be limited during the
transactions session (but encouraged outside of it) — note the comment made earlier about Standard
Bank's removal of help/information options during transactions. As reachability can also be referred
to as navigational ease, it will be discussed in more detail during the Web-specific section that

follows.

Persistence is another aspect of observability — this should be encouraged within the application, but
it is perhaps more a function of the browser environment than the site design — the use of the

browser status bar, address bar, and animated logo all enhance the implementation of this property.

Defaults are another aspect of observability — the banking application itself is poor in its
implementation of dynamic defaults — i.e. remembering the system state between sessions. The
browser system does implement defaults more extensively as it is a normal part of the Windows

environment. The comments made previously on site customization are also of relevance here.

8.3.3.2 Recoverability

Recoverability is a serious problem with these remote accessed Web applications. As previously
discussed for the two communication error pages, often the only method of recoverability would
have been to abandon/abort the session and restart. Recoverability on the server-side will probably
follow good fault-tolerance and rollback principles and is outside of the scope of this evaluation.
During transaction errors the user is able to take corrective action on most error conditions — as

discussed the messages displayed are reasonably helpful and enable the user to correct him/herself.

Because recoverability is also related to system reliability and dependability it will suffer from the
lack of reliability which is inherent in the distributed nature of the banking application — this is

reflected by the high frequency of communications errors experienced during use of the facility.
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The undo function finds expression during the submission stage of account transfers. Standard Bank
does not give the user an option to move back to the first step in this transaction (figures 8.E.37 to
8.E.39), but ABSA does — note the presence of the ‘Oops’ button in figure 8.H.12. Standard Bank
only has a single submit button at this stage. Similar to ABSA Citibank offers the user an undo
through a ‘Back’ button as shown in figure 8.1.11. Enlarged views of these images are presented in
figure 8.28.

Figure 8.28 Undo during an account transfer for ABSA, Citibank and Standard Bank

From sccount; HELP-U-SAVE - 670387720 Dete: 1At Aveliadle balance: KB IEF
To accaunt: MORTGAGE LOAN -~ 56919067 Memoto Payes: |
itk Wi Amount: R 200.80
A ]
Clickhere |

Source: www.absa.co.za, www citibank.com, and www.sbic.co.za.

8.3.3.3 Responsiveness is a major problem in these types of applications — the Internet is notorious
for its slow response. This property also impacts on user guidance through its delaying effect on
informative feedback (De Wet, 1994:88). System feedback is given through mechanisms such as the
hourglass icon displayed in the browser window while the page is loading, and the indication in the
browser’s status bar of the progress made in downloading page elements and in connecting to the
Web site.

Standard Bank has steadily reduced the graphics content of its banking pages over the period 1997 to
1999. The transaction-option buttons were replaced by text links, and the size of other graphics
object reduced on the new site — as a result the new site is more responsive. As a comparison
appendix D (figures 8.D.1 to 8.D.3) lists the graphics and text components for three different sign-on
pages of the banking site. The early 1997 site had a total of 14 objects (13 graphics components) in
two frames with a total size of 57 kilobyte. The newer May 1998 site had a total of 7 objects (6
graphics) in a single frame for a total size of 19 kilobyte — i.e. it loads at less than half the size of the
previous site. The most recent 1999 version has only one object (the HTML source file itself) and no

graphics objects — its total (uncompressed) size is less than 3 kilobytes.

The reason for the sudden and large reduction of graphical page components on Standard Banks
Web site is interesting. Figures 8.A.3 and 8.A.4 (appendix A), show two messages - regarding an
Internet Explorer 4 security problem — which appeared on the bank’s Web site during June 1998.
Page graphics components were blamed for the compromised security. As a consequence all
graphics were removed, and remained absent from the site’s transaction pages for a period of about
five months. Graphics did reappear on these pages during 1999 — note the Standard Bank home page
banner (figure 8.E.37), situated in the top frame.
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The approach taken by Mercantile Bank (figure 8.1.1) where most of the processing is executed off-
line on the client machine, and only the result uploaded to the bank, could improve the perceived

response for this type of application.

8.3.3.4 Task conformance

This is the degree to which the user is supported in the execution of his/her task for the achievement
of his/her goals. It can be described in terms of task coverage and task adequacy. The services
offered by Standard Bank on their site were initially (1997/1998) limited in their variety and
flexibility. The service-options were limited in the types of services offered — for example only
transfers to owner accounts were allowed. These were later (late 1998), extended to third-party
payments. They were also initially limited in the flexibility of the service itself — for example during
1997 a statement could only be obtained for a fixed period in a fixed format — compare figures
8.E.20 and 8.E.40 for the additional options which are now available during a statement selection.
The bank therefore showed an improvement in both task coverage (sufficient width and depth), and

in task adequacy - the manner in which the tasks are executed are similar to the way it is done in a
bank.

It is informative to compare the services offered by the banks at an early developmental stage.
- Services available during this period (late 1997), for three of the South African banks Web pages are
shown in tables 8.4 to 8.6 at various points in their task sequence. At this stage Standard Bank
lagged behind the services offered by the other two banks for all three task-stages. Since then they
have extended the facilities on their transaction page by including third-party payments. They have
also added an extensive Business Electronic Banking (BEB) service, which is linked to from the
bank’s home page (figures 8.E.46 to 8.E.48). Design aspects as shown on the login page for the BEB
should be applied to the bank’s Internet banking services. The user is issued with an ID that is easier

to remember and enter than the cumbersome 16 digit account number currently used..

Table 8.4 Services offered by the banks from their home page

Standard Bank First National Bank Nedbank
Internet Banking Talk to Us NedCredit
Personal Services Value added Services NetBank
Business Services First Online NedCor Results
International Services WesBank NedTel Cellular
What's New FirstWorld International
About Standard Bank First Natianal Equities Business Banking
Search Online Investment Services Personal Banking
Contact First News Your Views
Index Financial Reports Contents
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Table 8.5 Services offered by the banks from their Internet page before sign-on

Standard Bank First National Bank Nedbank

Getting Started Get online Demo

Do my Banking Start online demo NetBank

Terms and Conditions Start online banking About Security

Demo Access requirements Overview

Help New Features FAQ

Home Page Terms and Conditions Apply

FAQ Online Security Cancel NedTex

Home Tips and Tricks

What's New
Your Views

Table 8.6 Services offered by the banks from their Internet pages after sign-on

Standard Bank

First National Bank

Nedbank

Balance Enquiry

Balance Enquiry

Logoff

Statement Details

Mini Statement

Balance Enquiries

Account Payments

Interim Statement

Statement Enquiries

Inter-account Transfer

Account Payment

Download Statement

Customer Services

Account Transfer

Inter-account Transfers

De-register

Linked Accounts

Account Payments

Logoff Logoff Change Nedbank PIN
Home Page (demo) Home Cheque book Orders
FAQ Forex Rates
Client Support Apply
Talk To Us Overview
About Security
Help
Disconnect

8.3.3.5 WYSIWYG

The design of screens such as those showing balances and statement details appears to be a screen-
copy of the printed copy — more use should be made of the additional attributes that are available for
screen displays such as using colour and designing for a resolution-independent layout. All of
Standard Bank’s pages are designed for an 800 by 600 screen resolution, which is acceptable as a

compromise — this represeats the majority of their users.

8.3.4 Web-specific Usability Aspects

These are usability aspects that have been covered in the previous section, but are now viewed from

a different perspective and priority.
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8.3.4.1 Navigation

Navigational usability issues are interwoven with almost all of the previously discussed properties.
As such it had been examined during the discussions presented in many of the previous sections.
Cockburn and Jones (1996) present a broad overview of the navigational problems associated with
the World Wide Web, and Whitaker (1998:69) lists ten Web navigation design principles.
Importantly Whitaker (1998) notes that there are two types of navigation behaviours — navigation to
achieve a specific goal and navigation for exploration. The Internet banking application evaluated

incorporates both navigational classes.

The more important questions that should be answered when evaluating navigational usability are

listed in table 8.7 — these factors were compiled from material as presented in chapter 7.

Table 8.7 Navigational usability issues

N Does the site use (approximately) standard link colors?

2) Are the links obvious in their intent and destination? Names of links should be concise and provide a hint on the
content of the page that they link to. (Avoid using technical words such as servers, links, etc.) Avoid adding
explanatory comments to textual links. Avoid ‘linking-mania’ (making a link every time a keyword of a page is
mentioned in a text) Linking icons should have a distinctive feature of the page they are linking to. Links should be

to primary aspects or characteristics of the institution. Textual information should be left for secondary pages.

(3) Is there a convenient, obvious way to maneuver among related pages, and between different sections?

6)] If a user were taken directly to this page from an outside site, what would they figure out about the rest of the site
from this one page?

()] Would it be clear how to navigate to other parts of the site? Pages should not be overcrowded with links.

) Is it clear what part of the site they are in?

(8) Is the site ‘brand’ present?

9 Does the site make effective use of hyperlinks to tie related items together? Organize links as primary and
secondary topics. Links to resources or other repositories on the Internet should be placed on a secondary page.

(This page should be reached with a link on the primary page.)

(10) | Are there dead links? Verify that links connect to existing pages

As an indication of the (hidden) navigational complexity that the user faces when accessing Standard
Bank’s Web site, the navigational diagram shown in figure 8.29 may be examined. This shows the
number of navigational paths that can be followed, when starting from the bank’s home page, to
reach the Internet banking sign-on page. The recent change in the home page with direct links to the
‘terms and conditions’ page reduces the length of the required navigation — but it could be improved

even further by an option to link directly to the sign-on page.

Figure 8.A.10 shows the result of a navigational freedom gone wrong — the error shown ‘No
transaction possible due to a technical error. Please try again later. was displayed during a
banking session conducted in January 1999. The error occurred after the logoff option was chosen

from the transaction menu-bar. The browser’s back-navigation button was pressed, the login
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verification page was then inappropriately displayed. The error page shown immediately followed
this action. Pressing the back arrow on the display of this error page showed the login page —
however entering login details here resulted in the display of the same error message. The situation
could only be resolved by leaving the secure site and returning to the bank’s Internet banking home

page from where a correct login could be effected.

Figure 8.29

Navigational and user guidance diagram for Standard Bank’s home page to the sign-on page
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Notes:

(1) 8.B.x refer to the screen images as presented in appendix B.

(2) Dialog box refers to the secure connection change dialog box displayed.

(3) The oval shape refers to a graphical button link.

(4) The options list box is the pull-down menu present on the bank’s home page.
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The cause of this is due to the browser having a navigational sequence independent from the
transaction’s intended sequence. This is a problem that can be resolved by running the browser in a
full-screen mode with its toolbar hidden. However this could then impact on the familiarity aspects
of the interaction. Tauscher and Greenberg (1997) examine, and offer solution for, some of the

problems associated with Web browser’s navigation mechanisms.

Some of the issues as presented in table 8.7 are of less relevance during the inspection of the
transaction pages. For example it would not be possible to link to any of pages past the login page —
the issue of page identification in this part of the site is therefore less important (but not
unimportant). Page identification issues had been discussed previously. These secure pages are an
example of a condition where navigation should be limited — but this should not be at the cost of
diminished user guidance and help. The use of technical terms had also been discussed — the bank

should avoid the use of data processing terms such as ‘submit’.

Standard Bank makes a reasonable effort to promote the visibility of their brand-name throughout
the site by either displaying their bank’s logo prominently (figures 8.E.39 and 8.E.40), or having the
bank’s name present in a prominent position on the page. The consistent use of the bank’s colours
(shades of dark-blue) also serves to establish a strong corporate identity throughout the site. They
tend to be careful in grouping relevant links together — the best example of this is the pull-down
menu on their home page linking to the Internet bank (figure 8.5), and the grouping of links found

underneath the customer services option from their transaction options ‘menu’ bar (figure 8.E.45).

The use of descriptive graphical links had already been examined — they should however replace
their (poorly designed and visually meaningless) animated link to their sign-on page (figure 8.12)
with something more intuitive. The problem associated with multiple selected text links on the
transaction option bar had also been discussed and suggestions for improvement offered. During the

two years use of the Web site na dead links were ever found.

8.3.4.2 Aesthetic and minimalist design

Some important ‘design-for-simplicity-and-clarity’ issues are related to the previously discussed
navigational properties of the site and will not be repeated. Nielsen (1996(2):92) examined the issue
of good aesthetics — ‘The importance of being beautiful’. He concludes that a major consideration
with the multitude of Web pages is the dramatically increased need for Web designs to stand out in
the crowd — this would be a more important consideration for the bank’s home page than the pages
lower down in the hierarchy. In a comment on building Internet banking brand awareness on the
Web, McCoy (1996:180) notes that ‘One of the most glaring deficiencies is the lack of attention paid
to the graphical look of the sites. By investing in the up-front design, a bank makes the statement
that their Web site is a serious business vehicle that has the full faith and backing of the institution,

and is not simply an experiment or project.’
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Other relevant issues and questions that should be addressed include aspects such as: Dialogs should
not contain information that is irrelevant or rarely needed — every extra unit of information in a
dialog competes with the relevant units of information and diminishes their relative visibility. Is the
site moderate in its use of color? Does it avoid juxtaposing text and animations? Does it provide
feedback whenever possible? Some of these issues have been addressed previously — such as user

guidance and error messages, and consistent use of the bank’s corporate colour scheme.

Garzotto and Mainetti’s (1995), criteria for a usability evaluation of hypermedia design include
aspects such as self-evidence or guessability, predictability or anticipation, reachability, clarity,
regularity and similarity, which have been examined already. Their other criteria include Web
aspects such as informational and navigational richness, which are related to aspects of
enjoyability, user support and guidance, browsability, and reachability. Reuse of objects and
operations will enhance the response of the application and the learnability of the system — Standard
Bank's site supports these criteria through their use of consistent button and graphics objects
throughout the set of page sequences. The different design of the home page option buttons
compared to those on the Internet banking site, and those that link to service options, is unnecessary,

and could confuse the user.

Bevan's (1997, URL: NPL1), usability guidelines raises questions about the planning that the bank
used for the design of the site. It seems as though very little was done in terms of task analysis (as
examined in chapter 6). This would have hinted at the removal of redundant screens such as the
second logoff screen, and would have perhaps suggested an auto-display of balances as a first screen
after a sign-on - instead only the date and time of the last access is currently displayed. The
sometimes inconsistent grouping and placement of buttons also suggest that the bank should use the
techniques employed by Sun (as described by Nielsen, URL: Sunl), such as card sorting and paper
prototypes. This would have suggested that some of the Internet options such as ‘Do my banking’
are more important than the ‘Demo’ option in the earlier versions of the Web site. The label-change
from ‘Troubleshooting’ to ‘Help’ is an improvement — cognitively this is also a change that will
improve the user’s emotional response to the site. The prominent and enthusiastic placement of an
‘FAQ’ hotspot reinforces the suspicion that the technical developer rather than interface and/or

human experts executed the design of the site.

Standard Bank does seem to follow some of Bevan's suggestions for site maintenance — they have
used user feedback to reduce the amount of graphics on their page, and seem to plan for growth in
the use of their site. Concerning the use of more sophisticated (but as yet less reliable!) programming
enhancements — such as Java applets — none of this was evident. This is perhaps appropriate as its

inclusion may tarnish the security of the session, and place restrictions on the browser technology.
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The use of frames on a Web page is also related to non-minimalist design. The main purpose of
framesets is to subdivide the browser window. This way, only part of the window scrolls or gets
replaced as a user navigates through a Web site's pages. Web builders often use framesets for
toolbars — where one frame holds a static menu page, and users click items in the menu to change the
content in another frame. This approach can reduce overall file size because the menu page doesn't

have to be included as part of each content page.

The trade-off for smaller files is increased complexity. Frames add another level of site management,
since hyperlinks must not only point to the appropriate pages but also load into the appropriate
frames. Another problem with frames is that most browsers can bookmark only the initial contents
of a frameset. No matter how deep into the frameset users are when they set the bookmark, using the
bookmark returns the browser to the initial pages of the frameset. That makes it very difficult for the

user to return to specific content placeholders.

But if the site's information is well organized, with navigation only a few levels deep, frames may
serve the user well. They may appreciate the easier navigation, even if they have to click through the

opening page each time they visit the site.

‘ Navigation isn't the only reason to use frames. Frame-use enhances the use of interactive tools and
interactive pages that will work with most of the variety of browser versions currently in use.
(Dynamic HTML works even better for creating dynamic pages, but DHTML is not supported by all
browsers.) The multi-document structure of frames also makes them uniquely suited to certain

JavaScript applications.

The problem with Standard Bank’s frames implementation and the font size problem has already
been mentioned. Frame-use causes another problem when text (such as a bank statement) is selected.
Unless the bottom frame section is first given ‘focus’ by clicking on it a ‘select all’ will select the
transaction menu bar rather than the statement. This problem is illustrated in figures 8.30a and b.
Frames may also lead to navigational and linking inconsistencies such as displaying a new page in

the frame instead of the whole window — this is however less of a problem with the secure pages as
used by the banks.

Figure 8.30a Frames selection problem 1

Bhare and portfulio sprvici

Balance Statement ccount | Beneficia Customer [Log off ]
senquird details] payments W maintenanccliliservices

Balance enquiry
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8.4 Conclusion

Standard Bank requires online help to be available during the transaction sequence and this should
preferably be context sensitive. Although the user can open two separate browser windows — one
which is used to conduct the transaction and the other in the unsecured Web section from where the
help options can be accessed — this would require a degree of pre-planning by the user that is
unlikely to be realized in practice. It also presumes that the user will expect the need for help during
the transaction session, which may not always be true. Their help pages could be better structured
and should be indexed — this is one of the few cases where a frame structure works well and is
acceptable. An interactive demonstration facility should be reintroduced as this aids the learning
experience through trial and error. Standard Bank should develop a small printed user guide for their
Internet banking service. They should make increased use of other feedback techniques such as an
improved use of the status and title bars, and tool-tips. The transaction indication feedback is poorly

implemented and ambiguous.

Predictability, familiarity, generalizability and consistency properties argue against the use of
security software or customized software solutions, and argue for access from a standard Web

browser environment.

The suspicion exists that for the local banks technical developers rather than human computer
interface experts were responsible for the technical, layout, and interface aspects of their banking
sites. In contrast contributions from such human-oriented designers, and graphical presentation

experts, are evident during a study of the American bank’s Web sites.

The heuristic usability evaluation of Standard Bank's Web pages indicates emphatically that general
usability principles and properties can be applied with good effect to the hypermedia-hypertext
designs as found on the World Wide Web. But for this type of specialized application, i.e. online
banking, a restricted or qualified implementation of some of these usability properties is argued for.
Usability properties such as flexibility, browsability, reachability, system versus user control,
multithreading, user and system pre-emption and dialog initiative, can not be promoted to the same
extent for these secure, high risk systems when compared to other (insecure or less risky)
applications. All the properties that constitute the principle of learnability such as consistency,
positive engagement, mental model support, metaphors, clarity, and predictability, do apply

meaningfully and strongly to this type of application.

Many of the Web-specific usability guidelines are perhaps only renamed or re-labeled general
usability properties — but even this could serve the useful purpose of drawing attention to a specific
aspect of a given property. What is different is that the importance of some of the general criteria
had been amplified for these hypermedia applications — an aspect such as navigation which is related

to usability properties such as reachability, user guidance, and browsability is one example of this.
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For many Web entertainment sites and applications the properties of enjoyability and responsiveness
are disproportionately important, whilst other sites that value their information content should be
evaluated more thoroughly in terms of properties such as visual clarity, user guidance, and task
conformance. The importance of navigational usability is also promoted by Instone (URL:
Webreview2). He added Web-specific comments to Nielsen’s (1993) list of ten usability heuristics,
and in his introduction he pertinently states that: ‘the overriding theme for applying these (Nielsen's
fen) heuristics to the Web is to use links effectively’.

The examination of the Internet-banking facilities offered by the four banks was illuminating.
Standard Bank improved the usability of their site considerably between May 1997 and April 1999 —
especially for aspects such as reduced navigational complexity, enhanced task support, improved
visual clarity, and faster response. Their site must rank with First National Bank as the most usable
and functional of the local sites evaluated. On a more subjectively intuitive note, both the FNB and

Standard Bank sites visually appear light and cheerful, and those from ABSA and Nedbank darker

and gloomier.

This (heuristic) approach to Web site evaluation should be considered exploratory in nature —a more
structured evaluation, that for example includes a proper task analysis of the various (usually
simple), tasks executed during online banking, can yield other valuable usability insights related to
task conformance and user conceptual support. The research should also be expanded to include a
more detailed study of the now large number of overseas online banking organizations. What was
found of particular significance and help during this evaluation was the observed and documented
change in Standard Bank's site during the evaluation period — the comparison of ‘old’ versus ‘new’
site structure yielded usability information that would have been impossible to obtain otherwise. The
approach taken by Levi and Conrad (1996) where severity ratings are assigned to usability problems

and as commented on in chapter 7 also has merit, and should be developed further.

Given the extremely rapid rate of development, use, adoption and acceptance of these Web-based
commercial facilities, a formalized and structured in-depth research study would form an ideal and

very topical subject for advanced level research in human computer interaction as well as in applied

commerce.
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8.5 Appendices: Chapter 8 heuristic evaluation

Appendix | Title Figure

8.A Error generating conditions: Standard Bank Web pages 8.A1-8A.14
3.B User guidance and help: Standard Bank Web pages 8.B.1-8.B.11
8.C Security: Standard Bank Web pages 8.C.1-8C.16
8.D Page components: Standard Bank sign-on page 8.D.1-8.D.3
8.E Bank transactions: Standard Bank (South Africa) 8.E.1 -8.E.48
8.F Bank transactions: First National Bank (FNB) 8F.1-8F.18
8.G Bank transactions: Nedbank (South Africa) ' 8.G.1-8.G.12
8.H Bank transactions: Amalgamated Banks of South Africa (ABSA) 8.H.1 -8.H.16
8.1 Bank transactions: Other banks May 1998 8.11-8151
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APPENDIX 8.A

Error generating conditions: Standard Bank Web pages

Environment and Date Figure | Title
September 1997 8.A1 Connection authentication error
Actual Use 8.A2 Connection broken error
Netscape Navigator 3.0
MS Windows 3.11
November 1998—April 1999 | 8.A3 Internet Explorer picture/Security problem notice
Actual use 8.A4 Internet Explorer picture/Security problem solved
Netscape Navigator 4.05 or 8.AS5 Menubar font size problem
MS Internet Explorer 4.01 8.A.6 Menubar multiple selection problem
MS Windows 98 8.A7 Log-in error 1
8AS8 Log-in error 2
8.A9 Log-in error 3
8.A.10 General error - navigation
8.A.11 Transaction error - beneficiaries
8.A.12 Transaction error — minimum amount
8.A.13 Transaction error — balance unavailable
8.A.14 | JavaScript error during registration for online banking
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APPENDIX 8.B

User guidance and help: Standard Bank Web pages

Category and Date Figure | Title
Help page options 8.B.1 Support option
January 1999 - May 1999 8.B.2 Internet access questions
8.B.3 Terms and Conditions
§B4 Charges
8.B.5 Learn more
FAQ pages 8.B.6 FAQ New page 1999
January 1999 and July 1998 8.B.7 FAQ Old page 1998
Demonstration pages 8§B.8 Demonstration introduction page
January 1999 8.B.9 Demonstration sign-on page
8.B.10 Demonstration transaction 1 page
8.B.11 Demonstration transaction 2 page
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APPENDIX 8.C

Security: Standard Bank Web pages

172

Environment and Date
Windows 95/98 1998/1999

Figure
8.C.1
8.C.2

Title

MS Internet Explorer 4.01 secure connection
MS Internet Explorer 4.01 non-secure connection

Windows 3.1 1997
Windows 3.1 1997
Windows 95/98 1998/1999

8.C3
8.C4
8.C5
8.Cé6
8.C.7
8.C38
8C9
8.C.10
8.C.11
8.C.12
8.C.13
8.C.14

Netscape Navigator 3.0 secure connection
Netscape Navigator 3.0 non-secure connection
Netscape Navigator 4.5 secure connection
Netscape Navigator 4.5 non-secure connection
Netscape 4.5 about box security details

MS Internet Explorer 4.01 about box security details
Standard Bank security software failure
Standard Bank security software non-secure
Secure connection information dialog box
Non-secure connection information dialog box
Secure connection dialog box placement

Secure connection document no details available

8.C.15

Secure connection document details dialog box

8.C.16

Standard Bank security information help page
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APPENDIX 8.E

Bank transactions: Standard Bank (South Africa)

Environment and Date Figure Title
September 1997 to current 8.E.1to 8.E4 | Web page navigation sequences
September 1997 B.E.5 Standard Bank Home Page
Online Demo 8E.6 Standard Bank Internet Banking Home Page
MS Explorer 3.02 8E7 Terms and Conditions
MS Windows 95 8ES8 Sign-on ‘
8E9 Banking Services Options
8.E.10 Batlance Enquiry
8.E.11 Account Selection
8.E.12 Account Statement Detail
8.E.13 Inter-account Transfer
8.E.14 Transfer Confirmation
September 1997 8.E.15 Log-off Screen
Actual Use
Netscape 3.0, MS Win 3.11
November 1997 8.E.16 Standard Bank Internet Banking Home Page
On-line Demo 8.E.17 Terms and Conditions
MS Explorer 3.02 8.E.18 Sign-on
MS Windows 95 8.E.19 Welcome and Banking Services Options
8.E20 Account Selection
8.E21 Account Statement Detail
8E22 Inter-account Transfer
8.E.23 Transfer Confirmation
8.E.24 De-registration Screen
November 1998 8.E.25 Standard Bank Home Page
Actual use 8.E.26 Standard Bank Internet Banking Home Page
MS Explorer 4.01 and 8.E.27 Terms and conditions
MS Windows 98 8.E.28 Sign-on
8.E29 Welcome and Banking services options page
8.E.30 Balance option
8.E31 Balance display
8.E.32 Log-off
January-May 1999 8.E33 Standard Bank Home Page - default option
Actual use 8.E.34 Standard Bank Home Page — all options
MS Explorer 4.01 and 8.E.35 Standard Bank Internet Banking Home Page
MS Windows 98 8.E.36 Terms and conditions
8.E37 Inter-account transfer — select accounts
8.E.38 Inter-account transfer — confirm to proceed
8.E39 Inter-account transfer — completed confirmation
8.E.40 Statement selection
8.E41 Account payments
8.E.42 Beneficiaries maintenance
8.E43 Beneficiaries selection
8.E.44 Beneficiaries selection - choices
8.E45 Customer services
8.E.46 Customer details
8.E47 E-mail
8.E.48 Change PIN
8.E.49 Standard Bank Business Electronic Banking (BEB)
8.E.50 BEB sign-on page
8.ES51 BEB Internet technology pledge
8.E.52 BEB transaction

176
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Figures 8,E.1 to 8.E.4 Standard Bank’s Web page navigation sequence
Figure 8.E.1 May - October 1997:
ES |—» E6 — E7 |—»| E8 [ E9 || E10 —»| EI5
Home Page Internet Bank Terms SignOn Transaction Do Logoff
Home Page Conditions Options banking
Figure 8.E.2 November 1997 - October 1998:
El6 |—»| E17 |—»| EI18 |—» E19 |-»| E20 |—»| EI15
Internet Bank Terms SignOn Transaction Do Logoff
Home Page Conditions Options banking
Figure 8.E.3 November 1998 - January 1999:
—>
E25 E26 —»| E27 |—»] E28 -»| E29 |—»| E30 —»| E32
Home Page Internet Bank Terms SignOn Transaction Do Logoff
Home Page Conditions Options banking
Figure 8.E.4 January 1999 - current:
E33/34 . E35 E27 |—p| E28 —»| E29/35 || E30/32 |—p| E32
Home Page JOR  Intemet Bank Terms SignOn Transaction Do Logoff
Home Page Conditions Options banking
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APPENDIX 8.F

Bank transactions: First National Bank (FNB)

Environment and Date Figure Title
September 1997 8F.1 FNB home page
Demonstration 8F2 FNB Internet bank home page: First Online
MS Internet Explorer 3.02 8F3 Demonstration page: sign-on
MS Windows 95 8.F4 Demonstration page: transaction options
8F5 Demonstration page: statement selection
8F6 Demonstration page: statement display
8F7 Demonstration page: account transfer select
8F8 Demonstration page: account transfer confirmed
May 1998 8F9 FNB home page
MS Internet Explorer 4.01 8.F.10 FNB Internet bank home page: First Online
MS Windows 98 8F.11 FNB Sitemap
April 1999 8.F.12 FNB home page
MS Internet Explorer 4.01 8.F.13 FNB Internet bank home page: First Online
MS Windows 98 8.F.14 Demonstration page: sign-on
8.F.15 Demonstration page: transaction options
8F.16 Demonstration page: statement display
8.F.17 Demonstration page: account general select
8F.18 Demonstration page: multiple account payment
8.F.19 Demonstration page: account transfer

Note: Demonstration pages during 1998 were the same as in 1997 — changes to the demonstration facility
were only made during 1999.
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APPENDIX 8.G

Bank transactions: Nedbank (South Africa)

Environment and Date Figure Title

September 1997 8.G.1 Nedbank home page

Demonstration 8G.2 Nedbank Internet bank home page: Netbank

MS Internet Explorer 3.02 8.G.3 Demonstration page: sign-on

MS Windows 95 8.G4 Demonstration page: balance and transaction options
8.G.5 Demonstration page: account transfer
8.G.6 Demonstration page: statement summary
8.G.7 Demonstration page: log-off

May 1998 8.G.8 Nedbank Internet bank home page: Netbank

Demonstration 8.G.9 Netbank low-graphics version

MS Internet Explorer 4.01 or | 8.G.10 Demonstration page: help pages

Netscape 4.0, MS Windows 98

April 1999 8.G.11 Nedbank home page

Demonstration 8.G.12 Nedbank Internet bank home page: Netbank

MS Internet Explorer 4.01

MS Windows 98

Note: Demonstration pages during 1998 and 1999 were effectively the same as in 1997.
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APPENDIX 8.H

Bank transactions: Amalgamated Banks of South Africa (ABSA)

Environment and Date Figure Title

September 1997 8.H.1 Absa home page

No demonstration available | 8.H.2 Absa Internet bank home page 1: Homebank

MS Internet Explorer 3.02 8.H3 Absa Internet bank home page 2: Homebank

MS Windows 95 8H4 Absa Internet bank home page 3: Homebank
8.HS5 Demonstration page: sign-on

May 1998 8.H.6 Absa Intermnet bank home page: Homebank

Demonstration 8.H.7 Demonstration page: sign-on

MS Intermet Explorer 4.01 8.H.8 Demonstration page: transaction options

MS Windows 98 8.H.9 Demonstration page: statement select
&H.10 Demonstration page: statement display
8.H.11 Demonstration page: account transfer select
8.H.12 Demonstration page: account fransfer proceed
3.H.13 Demonstration page: account transfer confirmed
8.H.14 Demonstration page: beneficiaries payment

April 1999 8.H.15 Absa home page

Demonstration 8.H.16 Absa Internet bank home page

MS Internet Explorer 4.01

MS Windows 98

Note: Demonstration pages during 1998 and 1999 were essentially the same. There was no demonstration

facility during 1997.
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APPENDIX 8.1

Bank transactions: Other banks May 1998

Bank Figure Title
Mercantile Bank (SA) 8.1.1 Mercantile Bank home page
(no demonstration) 812 Mercantile Internet banking home page
Citibank (USA) 8.1.3 Citibank home page
(full interactive demonstration) | 8.1.4 Citibank Internet banking select region
8.5 Citibank Internet banking home page: Direct Access
8.1.6 Sign-on page
8.1.7 Transactions options page
818 Payments and transfers
819 Bill payment
8§.1.10 Payment select destination
8.1.11 Payment information
8.1.12 Payment confirmation
8.1.13 Account information option
8.1.14 Account selection
8.115 Account information display
8.1.16 Customer service options
8.1.17 Information center options
Bank of America (BOFA) 8.1.18 BOFA home page
(USA) 8.1.19 BOFA Internet banking home page
(full interactive demonstration) | 8.1.20 BOFA sign-on page
8.1.21 Transactions options page
8.1.22 Transfer funds options
8123 Transfer funds selection
8.124 Transfer funds proceed
8.1.25 Transfer funds confirmation
8.1.26 Account balance details
8.1.27 Help pages
8.1.28 BOFA Build-your-own-bank home page
Bank One (USA) 8.1.29 BankOne home page
(full interactive demonstration) | 8.1.30 BankOne Internet banking browser check
8.1.31 BankOne Internet banking browser check help pages
8.1.32 BankOne Internet banking home page
8.1.33 Sign-on
8.1.34 Transaction options
8.135 Transfer funds selection
8.1.36 Transfer funds confirmation
8.1.37 Accounts details
8.1.38 Account payments
8.1.39 Customer services
Security First Network Bank | 8.1.40 Security First Network Bank (SFNB) home page
(SFNB) (USA) 8.1.41 SFNB demonstration account summary
(full feature passive 8.1.42 Cleared check display
demonstration) 8.143 Transfer funs
8.1.44 Statement options page
Royal Bank of Scotland 8.1.45 RBS home page
(RBS) (UK) 8.1.46 RBS Internet banking demonstration page
(screenshot demonstration) 8.1.47 Screenshots demonstration
Wells Fargo Bank (USA) 8.1.48 Wells Fargo home page
(fult passive demonstration) 8.1.49 Demonstration sign-on
8.1.50 Account information
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9.1 Introduction

Two usability checklists were scored for a banking task — using Standard Bank’s facility — as
identified and examined in chapter 6 (Task analysis). The first checklist is the Ravden and Johnson
(1989) questionnaire, which in its original format consisted of eleven sections and 179 questions.
Although it had been constructed ten years ago and is designed for a general usability evaluation, it
is considered to be (still) eminently suitable for this type of goal-directed task-oriented Web
application. In addition it is very detailed and empirically proven. The second checklist is a single
section questionnaire containing 16 questions. This is more specific — it is designed for an Internet-
based banking evaluation — and had been used by the JIBC — Journal of Internet Banking and
Commerce (URL: JIBC1). The two scored checklists are presented as appendices 9.A and 9.B in

section 9.5.

9.2 The Ravden and Johnson checklist

Ravden et al. (1989) developed a comprehensive checklist and questionnaire for the (qualitative)
evaluation of important usability aspects. This checklist will be referred to as the Ravden checklist.
They (1989:23) consider their checklist to be suitable for the comparison of existing systems and
evaluating alternatives, as is the case here. The usability guidelines — which they refer to as usability
criteria or goals (1989:19) — covered by their method have been discussed previously and were
presented in chapter 7 (table 7.10).

9.2.1 Data collection and analysis methods

Ravden et al. (1989:78), recommends that an evaluation using their checklist should be preceded by
a task analysis and definition, which should be aimed at testing as much of the system behaviour and
functionality as possible. This requirement is met by applying the evaluation on the same ‘obtain-

statement’ task as discussed in chapter 6 (Task analysis).
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In true Web spirit the 1989 Ravden checklist was simplified for this evaluation. Its original section
11 presents a series of general questions on system usability, all of which had been covered by the
discussions in the previous chapter, and this section is therefore not included. For the same reason
the general comment question included for each of sections 1-9 was omitted. Their 1989 page format
was also slightly modified. Nielsen (1993:212) notes that questionnaires tend to avoid the use of
these ‘open’ questions because of the danger that these natural language entries may be difficult to

interpret correctly.

The four point categorical rating scale used by Ravden et al. (1989) for sections 1-9 of the checklist,
do not have a midpoint rating (‘average’), and is probably not an equal interval scale — this implies
that the use of a simple nonresistant statistic should be sufficiently accurate. This takes the form of a
single evaluation indicator: A number 0,1,2 and 3 had been assigned to each of the categories never,
sometimes, mostly and always, and a mean calculated for the 9 sections. This scoring approach
seems to be intuitively correct — a section with all scores equal to ‘never’ will score 0%, and with all
scores as ‘always’ the score is 100%. For all questions scored as ‘mostly’ the score is 67% and with
all scores equal to ‘sometimes’ it is 33%. The last question in sections 1-9 — which constitutes an
overall rating for the category — could be used to check the score obtained for each section. Section

10 uses a three-point scale, and is evaluated as the score obtained for each question.

This method was preferred to the less specific ‘ideal’ to ‘unfavourable’ analysis recommended by
Ravden et al. (1989:95). The cross-referencing guide provided by them (1989:100) for examining
relationships between the different checklist sections is useful, but a complete implementation would
be very research intensive. Note that the researcher acted as the sole evaluator (the pitfalls of which
are discussed by Ravden et al. (1989:22,86)) - but was careful to avoid rating bias — this could

possibly be introduced through aspects such as central tendency, leniency errors, and cross-linking
(Cooper et al., 1995).

9.2.2 Discussion of the results

The scores obtained for sections 1 to 9 are listed in table 9.1. This also presents a single percentage
score calculated from the numerical transformation of the sectional scores, which is 46% for the

Web site’s usability. Calculating an overall percentage value on an equal-weighted category basis

yields a similar figure,

It is unfortunate that this score can not be compared to values obtained for other banks — a
comparative score would have been useful. It would be unrepresentative to use a demonstration
facility for this evaluation as many of the questions test live behaviours such as errors and responses.
Nielsen (1993:37) comments on this aspect and observes that for scale calibration, anchoring
(“baseling’) should be done through comparison with other systems. It can however be compared to

three other GUI usability scores calculated in the exact same manner. Two Windows-based file
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manager components scored 76% and 63% (overall) for a file-move task (Van Dyk, 1997:76). This
could indicate that the banking task lacks in certain usability aspects when compared to these earlier
(but non-distributed) applications ~ the most notable differences were observed in the scores
obtained for explicitness, flexibility, and control. The latter two categories scored at 40% of the file-
manager values whilst the others categories varied between 60% and 90% of the earlier scores. The
first of these is concerned with understanding the way that the system works and its structure, and
the second with aspects such as customizability. Both aspects have been identified as specific

problem areas during previous discussions.

Table 9.1 Ravden and Johnson checklist scores for Standard Bank

Section Scores
Raw Raw %
(maximum) (actual)

1 Visual Clarity 48 23 48
2 Consistency 42 27 64
3 Compatibility 51 28 55
4 Explicitness 39 11 28
5 Appropriate Functionality 33 16 49
6 Informative Feedback 54 23 43
7 Flexibility and Control 45 16 36
8 Error Prevention and Correction 42 25 60
9 User Guidance and Support 33 10 33
Total score: 387 179 46.3
Average score: 46.2

Notes Table 9.1

(1) Maximum Raw: The maximum score if all questions are checked as a 3 (always).

(2) %: The system score as a percentage of the maximum score.

(3) Total Score = 100*(sum of section raw scores)/(sum of maximum raw scores).

(4) Average Score = 100*(sum of the section percentage scores)/9. This average score weighs each criterion

equally (unlike the total score).

The three lowest scores in table 9.1 are for explicitness, user guidance, and flexibility — this result
confirms the opinion expressed above. User guidance suffered in this evaluation because of the
absence of help during transaction stages, poor page layout, and the absence of hard-copy
documentation. The highest scores are shown for error prevention and consistency. The first is (in
part) due to the security-conscious design of the application, and the second because the application

runs and behaves similar to a standard Windows application.

The results from section 10 of the checklist show that the bank task had 28% ‘major’ problems and
8% ‘no-problem’ questions. This is a believable result — the bulk of the usability problems could be
classed as ‘minor’. The ‘major-problem’ scores were shown for aspects such as system

documentation, inflexible user help, response times, and error recovery. The latter shows the danger
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associated with a single question covering a wide range of situations — although error correction is
satisfactory for transaction errors there are serious problems with system error recovery. Both the
frequency and impact of problems were taken into account when section 11 was scored — i.e. a
problem may have a low impact (such as sluggish response), but as it is frequent (essentially it is

present all the time), it warrants being viewed as a serious problem.

9.3 The JIBC checklist

The Journal of Internet Banking (JIBC, URL: JIBC1) started to publish evaluations of the service
quality for financial institutions (FI) that conduct transactional delivery of banking services through
Internet during late 1998. Using a checklist-based questionnaire it evaluates only those FI’s that
actively use the Internet to provide banking services. JIBC readers are actively encouraged to submit
their own evaluations, add to the existing evaluation criteria, and suggest corrections to the

evaluations that have already been posted.

The results of the evaluation using their 16-question evaluation (presented in appendix 9.B) show
Standard Bank to have obtained an average of 59%. The highest scores were obtained for the
questions relating to avoiding large graphics and advertising downloads, the absence of misbehaving
and/or superfluous Java applets, the convenience offered by the service, and the effort and
commitment shown by the FI in developing and maintaining its Web site. These results are in
alignment with those sections of the Ravden checklist where a comparison can be made. Qualities
such as effort and commitment can be derived from the usability scores, whilst convenience is a
broad concept that could encompass many of the traditional usability properties — but it also includes

viewing the user-client within the context of his/her total task environment.

The lowest scores are shown for the questions that deal with the clarity and meaning of interactive
messages, and the various help facilities. The problem with attaching a single score to the first of
these has been discussed previously — the information quality of transactional messages is good but
bad for system messages. Similarly user guidance and help are good in some aspects (the pre-
transactional facilities), but bad in other aspects such as help during the transaction and the lack of
hardcopy help/manuals. Chapter 7 examined other aspects related to poor scaling design for this

questionnaire.

A small number of FI’s have been evaluated by the JIBC — these are however mainly Web brokerage
services and do not (as yet) include Internet banks. The average scores shown by these evaluations
vary between 40 and 50%, with similar problems and areas of excellence as observed for Standard
Bank. Considering that these evaluations were applied to a different class of FI than an Internet
bank, it would be inaccurate to compare the evaluations too closely. It is nonetheless of interest that

their evaluations show the same weaknesses such as service speed (response) and help facilities, and
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similar strengths such as displaying a commitment to developing and improving the facility, and also
avoiding the use of large graphics downloads. The latter characteristic puts even more pressure on
these institutions to improve their service response — this is rated as poor despite their effort to avoid

incorporating large graphics page components.

9.4 Conclusion

Even though the JIBC checklist is custom-designed for an evaluation of Financial Institutions such
as Internet banks it exhibits several weaknesses. Firstly it is not a good reflection of the site usability
— restricting the list to 16 questions unavoidably required discarding many important usability test
factors. Secondly it has not been applied to a sufficiently large group of financial institutions to
enable a valid conclusion to be made regarding the meaning of the usability scores. In addition it has
not been applied to Internet banks and there seems to have been little response to the invitation to
help to develop the questionnaire — it has remained unchanged over a period of six months. In its
defense it should be noted that this was by far the most detailed usability-related checklist found on
the Internet, and that it is preferred above the simple four or five point, six category rating methods

as employed by other sites (as discussed in chapter 7).

In contrast the Ravden checklist is considered to have once again proved it worth. It is possible to
use it with no change to evaluate hypermedia applications such as Internet banking. It could be
argued that questions such as Q11 in section 1 that deals with monochrome displays are outdated.
But this specific question also caters for disabled (colour-blind) user access — if the checklist is to be

criticized then it should be on the moderate neglect shown by the checklist for this type of user.

The Web community’s professed quest for quick and simple solutions to complex usability problems
will not succeed, and the solution does not lie in abbreviating the measurement instrument to a point
beyond all usefulness and accuracy. Nielsen (1993:17, 175) is correct in noting that usability
heuristic evaluation methods (of which checklists are but one derivative), should be regarded as
discount approaches - i.e. a comparatively large return is shown for a relatively small investment in
time, resources, and expertise. This does not mean that reaching the point where such a return will
be shown will be easy, and achieving this will require at least a reasonable degree of effort, time, and

knowledge.
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9.5.1 Appendix 9.A

The Ravden questionnaire applied to the Standard Bank Web site

SECTION 1: VISUAL CLARITY N|S | M|A
I Is each screen clearly identified with an informative title or description? v
2 Is important information highlighted on the screen? (e.g. cursor position, instructions, errors.) v
3 When the user enters information on the screen is it clear: v
' (a) Where the information should be entered?
(b) In what format it should be entered? v
4 Where the user overtype information on the screen, does the system clear the previous information, v
so that it does not get confused with the updated input?
5 Does information appear to be organized logically on screen? (e.g. menus organized by probabie v
sequence selection, or alphabetically.)
6 Are different types of information clearly separated from each other on the screen? {e.g. v
instructions, control options, data displays.)
7 Where a large amount of information is displayed on the screen, is it clearly separated into section v
on the screen?
8 Are columns of information clearly aligned on the screen? (e.g. columns of alphanumerics lefi- v
justified, columns of integers right-justified.)
9 Are bright or light colours displayed on a dark background, and vice versa? v
10 | Does the use of colour help to make the displays clear? v
11 Where colour is used, will all aspects of the display be easy to see if used on a nonochrome or low- | v
resolution screen, or if the user is colour-blind?
12 Is the information on the screen easy to see and read? v
13 Do the screens appear uncluttered? v
14 | Are schematic and pictorial displays (e.g. figures and diagrams) clearly drawn and annotated? v
15 Is it easy to find the required information on a screen? v
16 Overall, how would you rate the system in terms of visual clarity?
Very satisfactory Moderately Neutral v| Moderately Very
satisfactory unsatisfactory unsatisfactory

KEY: N: Never S: Sometimes M: Mostly A: Always

Score: 2(0) + 6(1) + 7(2) + 1{(3) = 23/48 or 48%

SECTION 2: CONSISTENCY N|S I M|A
1 Are different colours used consistently throughout the system? (e.g. errors always highlighted in the v
same colour.}
2 Are abbreviations, acronyms, codes and other alphanumeric information used consistently v
throughout the system?
3 Are icons, symbols, graphical representations and other pictorial information used consistently v
throughout the system?
4 Is the same type of information (e.g. instructions, menus, messages, titles) displayed: v
(a) In the same location on the screen?
(b) In the same layout? v
5 Does the cursor appear in the same initial position on displays of a similar type? v
6 Is the same item of information displayed in the same format, wherever it appears? v
7 Is the format in which the user should enter particular types of information on the screen consistent v
throughout the system?
8 Is the method of selecting options (e.g. from a menu) consistent throughout the system? v
9 Is the action required to move the cursor around the screen consistent throughout the system? v
i0 Is the method of selecting options (e.g. from a menu) consistent throughout the system? v
i1 Where a keyboard is used, are the same keys used for the same functions throughout the system? v
12 Are there standard procedures for carrying out similar, related operations? e.g. updating-deleting '
information, starting and finishing transactions.)
13 Is the way the system responds to particular user action consistent at all times ? v
14 Overall, how would you rate the system in terms of consistency?
Very satisfactory Moderately v | Neutral Moderately Very
satisfactory unsatisfactory unsatisfactory

KEY: N: Never S: Sometimes M: Mostly A: Always

Score: 0(0) + 4(1) + 7(2) + 3(3) = 27/42 or 64%
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SECTION 3: COMPATIBILITY NS MiA
1 Are colours assigned according to conventional associations where these are important? (e.g. red = v
alarm/stop.)
2 Where abbreviations, acronyms, codes and other alphanumeric information are displayed: v
{a) Are they easy to recognize and understand?
(b) Do they follow conventions where these exist? v
3 Where icons-symbols, graphical representations and other pictorial information are displayed: v
(a) Are they easy to recognize and understand?
(b) Do they follow conventions where these exist? v
4 Where jargon and terminology is used within the system, is it familiar to the user? 4
Are established conventions foliowed for the format in which particular types of information are v
displayed? (e.g. layout of dates, and telephone numbers.)
6 Is information presented and analysed in the units with which users normally work? {e.g. batches, v
kilos, dollars.)
7 Is the format of displayed information compatible with the form in which it is entered into the v
system?
8 Is the format and sequence in which information is printed compatible with the way it is displayed v
on the screen?
9 Where the user makes an input movement in a particular direction {e.g. using a direction key, v
mouse or joystick), is the corresponding movement on the screen in the same direction?
10 Are control actions compatible with those used in other systems with which the user may need to v
interact?
11 Is information presented in a way that fits the user's view of the task? '
12 Are graphics displays compatible with the user's view of what they represent? v
13 Does the organization and structure of the system fit the user's perception of the task? v
14 | Does the sequence of activities required to complete a task follow what the user would expect? 4
15 Does the system work the way the user thinks it should work? v
16 | Overall, how would you rate the system in terms of compatibility?
Very satisfactory Moderately v" | Neutral Moderately ) Very
satisfactory unsatisfactory unsatisfactory
KEY: N: Never S: Sometimes M: Mostly A: Always
Score: 0(0) + 8(1) + 7{(2) + 2(3} = 28/51 or 55%

SECTION 4: EXPLICITNESS NS M A

1 Is it clear what stage the system has reached in a task? v

2 Is it clear what the user needs to do in order to complete a task? v

3 Where the user is presented with a list of options (e.g. in a menu), is it clear what each option v
means?

4 Is it clear what part of the system the user is in? v

5 Is it clear what the different parts of the system do? v

6 Is it clear how, where and why changes in one part of the system affect other paris of the system? v

7 Is it clear why the system is organized and structured as it is? v

8 Is it clear why a series of screens are sequenced as they are? v

9 Is the structure of the system obvious to the user? v

10 | Is the system well organized from the user's point of view? v

1t Where an interface metaphor is used (e.g. the desktop metaphor in office applications), is this made v
explicit?

12 Where a metaphor is employed, and is only applicable to certain parts of the system, is this made v
explicit?

13 In general, is it clear what the system is doing? v

14 Overall, how would you rate the system in terms of explicitness?
Very satisfactory Moderately Neutral Moderately v | Very

satisfactory unsatisfactory unsatisfactory

KEY: N: Never S: Sometimes M: Mostly A: Always

Score: 3(0) + 9{(1) + 1(2) + 0(3) = 11/39 or 28%
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SECTION 5: APPROPRIATE FUNCTIONALITY N|S M|A
1 Is the input device available to the user (e.g. pointing device, keyboard, and joystick), appropriate v
for the tasks to be carried out?
2 Is the way in which information is presented appropriate for the tasks? v
3 Does each screen contain ali the information which the user feels is relevant to the task? v
4 Are users provided with all the options which they feel are necessary at any particular stage in a v
task?
5 Can users access all the information that they feel they need for their current task? v
6 Does the system allow users to do what they feel is necessary in order to carry out a task? v
7 Is system feedback appropriate for the task? v
8 Do the contents of help and tutorial facilities make use of realistic task data and problems? v
9 Is task-specific jargon and terminology defined at an early stage in the task? v
10 Where interface metaphors are used, are they relevant to the tasks carried out using the system? v
i1 Where task sequences are particularly long, are they broken into appropriate subsequences? (€.g. v
separating a lengthy editing procedure into its constituent parts.)
12 [ Overall, how would you rate the system in terms of appropriate functionality?
Very satisfactory Moderately v" 1 Neutral Moderately Very
satisfactory unsatisfactory unsatisfactory
KEY: N: Never S: Sometimes M: Mostly A: Always
Score: 0(0) + 6(1) + 5(2) + 0(3) = 16/33 or 49%

SECTION 6: INFORMATIVE FEEDBACK N|S MA
1 Are instructions and messages displayed by the system concise and positive? v
2 Are messages displayed by the system relevant? v
3 Do instructions and prompts clearly indicate what to do? v
4 | lIs it clear what actions the user can take at any stage? v
5 Is it clear what the user needs in order to take a particular action? (e.g. which options to select, v
which keys to press.)
6 When the user enters information on the screen, is it made clear what this information should be? v
7 Is it made clear what shortcuts, if any are possible? (e.g. abbreviations, hidden commands, type v
ahead.)
8 Is it made clear what changes occur on the screen as a result of a user input or action? v
9 Is there always an appropriate system response to a user input or action? v
10 Are status messages (e.g. indicating what the system is doing, or has just done): v
(a) Informative?
(b) Accurate? v
11 Does the system clearly inform the user when it completes a requested action successfully or v
unsuccessfully)?
12 Does the system promptly inform the user of any delay, making it clear that the user's input or v
request is being processed?
13 Do error messages explain clearly: v
(a) Where the errors are?
(b) What the errors are? v
(c) Why they have occurred? v
14 Is it clear to the user what should be done to correct an error ? v
15 Where there are several modes of operation, does the system clearly indicate which mode the user v
is currently in ? (e.g. update, enquiry, simulation.)
16 Overall, how would you rate the system in terms of informative feedback?
Very satisfactory Moderately Neutral v'| Moderately Very
satisfactory unsatisfactory unsatisfactory
KEY: N: Never S: Sometimes M: Mostly A: Always
Score: 0(0) + 13(1) + 5(2) + 0(3) = 23/54 or 43%
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SECTION 7: FLEXIBILITY AND CONTROL NISIMA
1 Is there an easy way for the user to ‘undo’ an action, and step back to a previous stage or screen? v
(e.g. if the user makes a wrong choice, or does something unintended.)
Where the user can ‘undo’, is it possible to ‘redo’ (i.c. to reverse the action)? v
3 Are shortcuts available when required? (e.g. to bypass a sequence of activities or screens.) v
Do users have control over the order in which they request information, or carry out a series of v
activities?
5 Can the user fook through a sequence of screens in either direction? v
6 Can the user access a particular screen in a sequence of screens directly? (e.g. where a list or table v
covers several screens.)
7 In menu-based systems, is it easy to return to the main menu from any part of the system? 4
8 Can the user move to different parts of the system as required? 4
Is the user able to finish entering information (e.g. when typing in a list or table of information), v
before the system responds? (e.¢. by updating the system.)
10| Does the system prefill repeated information on the screen, where possible? (g.g. to save the user
having to enter the same information several times.}
11 Can the user choose whether to enter information manually or {o let the computer generate v
information automatically? (e.g. where there defaults.)
12 Can the user override computer-generated (e.g. default) information, if appropriate? '4
13 Can the user choose the rate at which information is presented? v
14 | Can the user choose how to name and organize information that may be needed to be recalled at a v
later stage? {(e.g. files, directories.)
15 Can users tailor certain aspects of the interface for their own preferences or needs? (e.g. colours, v
parameters.)
16 | Overall, how would you rate the system in terms of flexibility and control?
Very satisfactory Moderately Neutral v'| Moderately Very
satisfactory unsatisfactory unsatisfactory
KEY: N: Never S: Sometimes M: Mostly A: Always
Score: 3(0) + 8(1) + 4{(2) + 0(3) = 16/45 or 36%

SECTION 8: ERROR PREVENTION AND CORRECTION N|S M A
1 Dees the system validate user inputs before processing, wherever possible? v
2 Does the system clearly and promptly inform the user when it detects an error? v
3 Does the system inform the user when the amount of information entered exceeds the available v
space? {e.g. irying to key five digits into a four digit field.)
4 Are users able to check what they have entered before it is processed? v
5 Is there some form of cance! (or ‘undo’) key for the user to reverse an error situation? v
6 Is it easy for the user 10 correct errors? v
7 Does the system ensure that the user corrects ali detected errors before the input is processed? v
8 Can the user try out various possible actions (e.g. using a simulation facility), without the system v
processing the input and causing problems?
9 Is the system protected against common trivial errors? v
10 | Does the system ensure that the user double-checks any requested actions that may be catastrophic v
if requested unintentionally? (e.g. large-scale deletion.)
11 Is the system protected against possible knock-on effects of changes in one part of the system? v
12| Does the system prevent users from taking actions which they are not authorized to take? (e.g. by v
requiring passwords.)
13 In general, is the system free from errors and malfunctions? v
14 | When system errors occur, can the user access all necessary diagnostic information to resolve the v
problem (e.g. where and what the fault is, what is required to resolve it.)
IS5 Overall, how would you rate the system in terms of error prevention and correction?
Very satisfactory Moderately v | Neutral Moderately Very
satisfactory unsatisfactory unsatisfactory
KEY: N: Never S: Sometimes M: Mostly A: Always
Score: 0(0) + 6(1) + 5(2) + 3(3) = 25/42 or 60%
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SECTION 9: USER GUIDANCE AND SUPPORT

1

If there is some form of help facility/guidance on the computer to aid the user when using the
system:
(a) Can the user request this easily from any point in the system?

(b) Is it clear how to get in and out of the help facility?

(c) Is the help information presented clearly, without interfering with the user's current activity?

(d) When the user requests help, does the system clearly explain the possible actions that can be
taken, in the context of what the user is currently doing?

(e) When using the help facility, can the user find relevant information directly, without having to
fook through unnecessary information?

(f) Does the help facility aliow the user to browse through information about other parts of the
system?

If there is some form of hard-copy guide to the system? (e.g. user guide or manual)., then:
(a) Does this provide an in-depth, comprehensive description, covering all aspects of the system?

(b) Is it easy to find the required section in the hard-copy documentation?

Is the organization of all forms of user guidance and support related to the tasks that the user can
carry out?

Do user guidance and support facilities adequately explain both user and system errors, and how
these should be corrected?

Are all forms of user guidance and support maintained up-to-date?

Overall, how would you rate the system in terms of user guidance and support?

Very satisfactory Moderately Neutral Moderately v
satisfactory unsatisfactory

Very

unsatisfactory

KEY: N: Never S: Sometimes M: Mostly A: Always

Score: 3(0) + 6(1) + 2(2) + 0(3) = 10/33 or 33%

SECTION 10: SYSTEM USABILITY PRBLEMS None | Minor | Major
When using the system, did you experience problems with any of the following:

1 Working out how to use the system. v

2 Lack of guidance on how to use the system. v

3 Poor system documentation. v
4 Understanding how to carry out the tasks. v

5 Knowing what to do next, v

6 Understanding how the on-screen information, relates to what you are doing. v

7 Finding the information you want. v
8 Information which is difficult to read clearly. v

9 Too many colours on the screen. v

10 Colours which are difficult to look at for any length of time. v

11 | Aninflexible, rigid system structure. v

12 An inflexible Help (guidance) facility. v
13 Loosing track of where you are in the system or of what you are doing or have done. v

14 Having to remember too much information while carrying out a task. v
15 System response times that are too quick for you to understand what is going on. v

16 System response times that are too slow. v
17 Unexpected actions by the system. v
18 Information that does not stay on the screen long enough for you to see. v

19 An input device which is difficult or awkward to use. v

20 Knowing where or how to input information. v

21 Having to spend too much time inputting information. v

22 Having to be very careful in order to avoid errors. v

23 Working out how to correct errors. v
24 Having to spend too much time correcting errors. v

25 Having to carry out the same type of activity in different ways. v

KEY: None: No Problems Minor: Minor problems  Major:

Major problems

Score: 2(None) + 16(Minor) + 7(Major)
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9.5.2 Appendix 9.B

The JIBC Internet banking evaluation checklist — scored for the Standard Bank Web site

218

CEO is personally using this
service?

No. Criteria description 10 Point polar scale identifiers
.1 Overall effort/commitment to
create a functional online Low 1 2 34567 8 9 10 High
service? v
2 Service speed?
Slow 1 2 3456789 10 Fast
{.
3 How often does the system die when
online? Rarely 1 2 345 6 7 8 9 10 Often
i v
4 Convenience of performing simple
transactions through the Net? Not at all 1 2 3 45 6 7 8 9 10 Highly
' v convenient
5 Visible evidence of service's
independent security Non existent 1 2 3 45 6 7 8 9 10 Displayed on
certification? v the Homepage
6 Documentation/passwords send to
prospective clients at the start Confusing 1 2 3 456 7 8 9 10 Clear
of the service? v
7 Simplicity/intuitive character of
online forms and work processes? Confusing 1 2 3 456 78 9 10 Clear
v
8 Illogical interface deviations
from the printed statements of the | Substantial 1 2 3 4 5 6 7 8 9 10 Insignificant
same bank? v
9 Ease of help access through email?
No access 1 2 3 45 6 7 8 9 10 Clear access points
v on every page
10 Clarity/meaning of interactive
messages? Meaningless 1 2 3 45 6 7 8 9 10 Clear
v
11 On site explanations of banking
terms? Inadequate 1 2 3 4 5 6 7 8 9 10 Adequate
v
12 Ease of help access through the
voice call center? Incompetent 1 2 3 456 7 8 9 10 Competent
' Busy v Easy to reach
13 Misbehaving/superfluous Java
applets and scripts on the site? All the time 1 2 3 4 5 6 7 8 9 10 Moderate
Everywhere v
14 Graphics that are slow to download
and are difficult to the eyes? Flashy Garish Moving 1 2 3 4 5 6 7 8 9 10 Moderate
Non-functional v
15 Advertising that is slow to
download and is difficult to the Flashy Garish 1 2 3 4 5 6 7 8 9 10 Reasonable
eyes? Moving Destructive v
16 The likelihood that the bank's own

Highly unlikely 1 2 3 4 5 6 7 8 9 10 Very likely
v

Source: www.arraydev.com.

TOTAL SCORE: (94/160) or 59%
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10.1 Introduction

Chapter 1 formulated three research questions based on the research problem:

(1) How to improve the quality of interaction (usability) during an Internet-based banking task.
(2) Identifying the most suitable approach and method for measuring this usability.

(3) Creating an awareness that Web usability is important.

The conclusions reached during the research project suggest the following solutions for these

questions.

(1) Improving the guality of the interaction. Chapter 6 (Task analysis), chapter 7 (Usability
evalnation), chapter 8 (Heuristic evaluation), and chapter 9 (Checklist-based evaluation) all yielded
information that may be fruitfully applied to enhance the interaction-usability during an Internet-
based banking task. Chapter 6 noted that the simple banking task analysed consisted in the main of a
series of simple actions repeated many times, and that these actions were often related to navigation
goals. The results from chapters 7 and 8 suggest that general and Web-specific usability guidelines
are both suitable frameworks for a heuristic evaluation. Chapters 7 and 9 indicate that a checklist-
based evaluation technique is also suitable, but less so. Care should be taken in interpreting the
results in absolute terms and it is best used comparatively across a range of similar purpose Web

sites or Web pages on the same site.

(2) Choosing an evaluation approach. Chapters 8 and 9 applied low-cost usability evaluation
methods to Internet banking. These are discount methods and are exemplary examples of this high-
yield low-resource-cost approach. The two methods suffer from one important deficiency — it is
difficult to obtain reliable quantitative data through their use. As implemented in this study they are
more suitable for yielding comparative and qualitative information. The approach taken by Levi and

Conrad (1996) where severity and frequency ratings are assigned to usability problems and classes
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of problems, can ameliorate this and should be further investigated. Although a checklist may seem
to generate statistically derived absolute values they are nonetheless largely subjective. A heuristic
evaluation can be used to provide qualitative data if use is made of frequency counts of problems
detected for each guideline section — problems could then be categorized in terms of their impact on

usability and corrective maintenance.

(3) Creating an awareness of the importance of usability for the Web.

Chapter 3 (Web usability) refers to comments from Buckingham-Shum and McKnight (1997), and
Smith, Newman and Parks (1997). They emphasise that most of the Web community are ignoring
usability and hypermedia research, that there is a missing link between the large amount of
hypermedia and human-computer interaction research and its application to the Web, and that
research into the usability of hypertext and hypermedia systems can be directly applied to World
Wide Web pages.

The reason for this phenomenon is in part due to the easy access of Web developers to the
application domain — few significant barriers of entry exist. This implies that many usability naive
and software development inexperienced developers operate in this domain. In this context the
various discount engineering methods as proposed by Nielsen (1993), Instone (1998, URL: W3J1),
and others (chapter 7) offer a solution. These are low resource (time, money, and skills) — high yield
(usability improvement) methods, which are suitable for use by the inexperienced Web developer.
Two of these discount methods were used in the research project namely a heuristic and a checklist-

based evaluation (chapters 7, 8, and 9),

It is important to note that usability problems identified from the local Internet banking sites are only
in part because of the reasons examined above. The bulk of their problems originate from using
technology-wise developers for building the interaction interface and the page layout and design, in
addition to the backend technical systems and functions. Local banks should follow the example of
overseas banks and assemble and make use of multi-disciplinary teams with a broad range of skills.
Human, psychology, graphical design, and document design skills should be added to their (in-house
and outsourced) development and maintenance teams, in addition to the normal technical expertise

present on these teams.

Allocating development and maintenance resources for this purpose is not a problem for the local
banks — they are all financially sound. The problem is therefore probably one of (management)
attitude and perception, and the apparent low importance that they attach to these less tangible
aspects of their critical business support systems. Financial people head these banking institutions —
and they often show a lack of understanding of the strategic importance attached to the service of
people through technology. To the best of the author’s knowledge Jarvis from FNB is the only South
African bank board member with an extensive IT background.



Conclusion 221

10.2 A chapter overview

An overview of the conclusions reached for each of the chapters is presented below.

Chapter 1. Introduction: Internet-based banking and Usability. This contained a description of
the important research dimensions such as the research problem, its aims, the research instrument
and the importance of the research and its potential benefits. It was suggested that improving
usability for the Internet be of paramount importance given the probable large impact of poor
interaction quality. Internet banking is an example of the rapidly expanding Internet e-commerce
application domain, and is considered to have many of the characteristics of typical GUI software
products. It was noted that accurate, repeatable, and cost-and-time efficient usability measurement
approaches and techniques are a pre-condition for such an improvement — else any usability changes

may go unnoticed.

Chapter 2. HCI and Usability. Important issues related to human-computer interaction were
examined. A discussion of usability and its underlying principles and properties, an examination of
the modern GUI, and a study of the different classes of interaction styles were presented. It was
shown that these aspects of usability and interaction are the basis for all subsequent chapters. The
Internet banking task includes elements from many of the interaction styles identified, and operates
in a typical GUI and WIMP environment.

Chapter 3. Usability for the Web. It was shown that the general usability principles and properties
examined earlier also apply to the design of Web-based software products. Web-based applications
have an increased focus on certain usability dimensions, and are characterised by a very wide range
of client characteristics. It will be advantageous to include the large pool of hypermedia and

hypertext research into studies of Web usability.

Chapter 4. Internet-based banking. The current state of Internet banking in South Africa, Europe
and the USA is sound and adoption rates amongst both banks and banking clients are rapidly
increasing. A classification for banks with a Web presence shows that most banks are rapidly
approaching the level as described for full Internet banking. The advantages associated with Internet-
based banking are manyfold and indisputable, and the disadvantages are mainly related to rigid

management attitudes, and start-up, maintenance and skilled personnel costs and availability.

Chapter S. Data collection. It was proved necessary to capture Internet banking Web sites to local
storage in a browsable and interaction-enabled form, because of the frequent changes exhibited by
these facilities. This exercise was made difficult because many banks use dynamically generated
Web pages. Page architectures, and specifically help pages, were analysed. These show that the use

of frames can be used to good effect in the construction of indexed and context sensitive help pages.
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Chapter 6. Task analysis. Task analysis concepts, approaches, and benefits were examined. One
specific approach — TAKD or task analysis for knowledge description — was applied to an Internet
banking task. The advantages associated with the use of such a structured approach in uncovering
usability problems were demonstrated and discussed. It was shown that most of the interaction
associated with Internet-based banking is related to navigation, and that Internet applications operate
within a technology restricted environment. The interaction is characterized by a small number of

simple actions that are repeated many times.

Chapter 7. Usability evaluation. Web-specific guidelines have merit but it is considered more
rigorous to base the evaluations on general usability standards, principles, and properties (chapter 2).
Two suitable evaluation methods were proposed and discussed, a heuristic evaluation on the overall
Internet banking site and a closely related checklist-based technique on a specific task (chapter 6)
within the site. Both methods combined elements from general and Web-specific approaches in their
applied format. Implementation details for the actual evaluations are included in chapter 8 and

chapter 9.

Chapter 8. Heuristic evaluation. The results of applying a heuristic evaluation to South African
and international Internet banking sites were presented. The guidelines used were the three
categories of general usability principles — learnability, flexibility, and robustness, and were
supplemented by four Web-specific guidelines navigation, aesthetic and minimalist design, matching
the system and the real world, and consistency and standards. With the exception of Standard Bank
which was accessed as a full client, information for all the other banks had been collected through
the use of their demonstration facilities. Interaction behaviours were captured as a series of
screendumps. A number of usability problems were identified, and one of the reasons suggested for
this is the use of the technical developer to design the interaction interface. It was concluded that for
security-sensitive applications it is not desirable to promote all classes of usability properties in an
unconstrained and unqualified manner. The local Internet banks compare poorly in terms of their

usability characteristics to the USA-based banks.

Chapter 9. Checklist-based evaluation. The application of two checklist-based usability
evaluations to a banking task was presented. The two scored usability checklists were as identified
and examined in chapter 7. They are the general usability and detailed Ravden and Johnson (1989)
questionnaire, and a single page JIBC checklist designed specifically for an Internet-based banking
evaluation. It was shown that the Ravden checklist is suitable for Web evaluation, and that the JIBC
checklist is too abbreviated and fails to cover most of the important usability aspects. Both these
checklists should be interpreted relatively rather than absolutely — this implies that the results from

the study would have been more useful if a number of other Internet banks were also included. As
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Standard Bank was the only bank that could be accessed as an actual banking client this was not

possible.

10.3 Conclusion and directions for future research

Web usability and Internet banking usability in particular, can benefit from the application of general
usability principles and hypermedia and hypertext specific design guidelines. An evaluation of
Internet banking yielded a wide range of usability problems across the usability spectrum. A
usability discount approach to inspection, which includes techniques such as the heuristic and
checklist-based evaluations applied during the research, are suitable techniques but yield mainly
qualitative data, and should therefore be interpreted comparatively rather than absolutely. It was
emphasized that usability measurement is a precondition for usability improvement — ‘one cannot

manage which can’t be measured’.

To put the importance of the study into commercial perspective, Spira (1999:2) prophesizes that ‘no
other industry will be changed more by the Internet than banking and insurance’. He also concludes
that banking in the new millenium will be dominated by only a handful of global banks, and that this

second wave of banking consolidation, which will be cross-border in nature, is imminent.

One area of possible future research could be related to adapting the heuristic evaluation technique
to provide reliable, objective, quantitative data in addition to qualitative pointers to usability
problems. The work as described by Levi and Conrad (1996) would be useful in this regard. Given
the rapid rate of development, use, adoption and acceptance of these Web-based e-commerce
facilities, an expanded — both in width (i.e. number of banks and evaluation approaches) and depth —
research study would form an ideal and very topical subject for advanced level research in human
computer interaction or applied commerce. What is certain is that research in this field has to be kept

current — conclusions reached a year before may be inappropriate today.
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