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Abstract

Contemporary technology offers many benefits to older people, but these are often rendered

inaccessible through poor software design. As the Internet increasingly becomes a source of

information and services it is vital to ensure that older people can access these resources. As part of

project funded by the UK government, a multi-disciplinary team set out to develop usable software

that would help to introduce older people to the Internet. The first step was to develop an email

system for older people with no experience of Internet use. The project was intended to show that it is

possible to design usable technology for this group and to explore some of the issues involved in

doing so. Design and technical challenges necessitated various tradeoffs. The system produced

demonstrated the success of the design decisions: it was significantly easier to use than, and preferred

to, a commercial equivalent by a group of older people with no experience of Internet use.
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1. Introduction

Standard computer technology is inappropriate for a large, and growing, proportion of

the population: people over 60, who are, as a group, unlikely to use computers, less likely
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to know about computers, more likely to be anxious about using them and will find them

harder to use than younger people do (Czaja, 1997; Hawthorn, 1998; Marquie et al., 2002).

In this paper the development and evaluation of an exemplar email system for older

people is described. The study was collaboration between researchers and industry. We

present our conclusions on the design of a specific interface and the methodological issues

encountered evaluating a computer system with older adults with little or no experience of

computers. The specific issues of communicating and working with an industry team are

reported in detail elsewhere (Newell et al., n.d.).
2. Background

Inappropriate interface designs are a fundamental barrier to digital inclusion: older

adults find standard interfaces harder to use than younger adults do even when computer

experience is controlled for (Chadwick-Dias et al., 2003; Worden et al., 1997). Older

people are also significantly more likely to be inexperienced computer users (ONS, 2004;

Fox, 2004). Morris describes this divide as the ‘technological alienation’ of older people

(Morris, 1992).

Lack of experience and support make it relatively more likely that older adults will

have negative computer experiences, a significant factor in computer anxiety (Todman and

Drysdale, 2004). Conversely, more encouraging experiences engender a more positive

attitude to computers (Danowski and Sacks, 1980; Morris, 1992).

As inappropriate technology not only reflects but also exacerbates social exclusion

(Valentine et al., 2002) it is important to challenge technological exclusion by finding

effective ways to include older adults in the development process and by providing

examples of appropriate technologies. Such examples are important because legal pressure

(Sloan, 2001) alone cannot solve the problems of inaccessible software: there are genuine

difficulties inherent in designing well for excluded groups. It is, for example, important to

break away from the ‘accessibility options’ paradigm, which presupposes a dichotomy

between ‘able’ and ‘disabled’ (Newell and Gregor, 1997).

The project undertaken was to develop an example system which would attract older

people to use the Internet, and encourage them to progress to more sophisticated Internet

use. The system was to be:
“attractive to older users (over 60 years of age) who were uninitiated and

unconfident in the use of computers and for whom the internet was an alien territory”
3. Email: previous research

Email, the internet application most used by older computer users (Coyne and Nielsen,

2002; SeniorNet survey April 2002; Age Concern, 2002), was selected as the most likely

internet application to attract non-users. There are clear social reasons for email being

attractive to older adults: networks of families and friends are increasingly widely spread
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(Grundy, 1996) and social isolation can be associated with ageing (Russell and Schofield,

1999; Andrews et al., 2003).

Given its popularity and clear social benefits there has been surprisingly little research

in the human–computer interaction field on email systems for older people. In 1993 Czaja

et al., showed that an appropriately designed and very basic text-based communication

system, developed for use within a pre-established network of older women, could be used

‘with a minimal amount of difficulty’ (Czaja et al., 1993). The study demonstrated that a

reduced-functionality system could be used relatively independently by a group of older

women, but it did not address all of the issues of an email system. For example, by using a

pre-established network the research team were able to avoid the problems surrounding

email addresses by providing a printed list of names to which participants sent messages.

Hawthorn’s SeniorMail is a redevelopment of the Microsoft Outlook Express interface

to support use by older adults. SeniorMail alters the visual presentation of the system

(bigger buttons, larger font size, etc.) and has a list of possible actions presented in a

simplified menu system, and simplified navigation (Hawthorn, 2002, 2003). This work is

an adaptation rather than a system developed from first principles, and is arguably

therefore influenced by Outlook Express. In addition, the system is designed to offer the

functionality that relatively experienced users require and, as such, is unlikely to be

optimally designed for beginners.

Arnott and Khairulla developed a prototype email system with a group of older users of

varying experience, basing their initial prototyping on existing email interfaces, and

reached conclusions similar to those reached by Hawthorn (Arnott et al., 2004). Central to

both systems was reduced functionality and an initial menu system.

In other studies computers have been introduced into homes for the elderly and these

studies initially appear to suggest that the introduction of computers has a positive effect

on elderly users’ wellbeing (see for example, McConatha et al., 1994). In studies where

interpersonal communication was offered, this was the most popular and widely used

application among the elderly users (Danowski and Sacks, 1980; McConatha et al., 1994).

Unfortunately these studies used standard commercial software, which necessitated a high

level of support. The improvements in wellbeing could not be sustained because it was not

possible to continue providing support once the research was concluded (Sherer, 1997).

Although the literature indicates a fundamental need for an appropriate email system

that can be used autonomously by older users with little computer experience, there has

been little recent work on how such a system might be developed. Vitally, research in this

field lacks a comparative evaluation of a specially designed system with a commercially

available one, even though the raison d’etre of specially designed systems is the

assumption that they are more appropriate than standard systems.
4. Design

Most older users are inexperienced computer users. Inexperienced users are likely to

encounter difficulty with terminology (Janicki, 2002; Crystal, 2001) and with a range of

interface conventions, including: when to double-click with the mouse, how to move

between text input fields and how to use the scrollbar (Ellis and Kurniawan, 2000; Coyne
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and Nielsen, 2002). Specific difficulties with standard systems include a failure to notice

small or peripheral changes (e.g. selection of an email) and consequent uncertainty.

Multiple Windows also present a barrier: inexperienced users clicking on a background

Window often fear that they have lost all their work in a now-hidden Window.

Based on these difficulties and on research which demonstrates that older adults are

likely to encounter barriers to internet use in terms of vision (Carmichael, 1999; Hawthorn,

2000; Echt, 2002), cognition (Czaja, 1997; Czaja and Lee, 2003; Salthouse and Maurer,

1996; Salthouse and Babcock, 1991; May et al., 1999) and manual dexterity (Ranganathan

et al., 2001; Chaparro et al., 1999), a number of guidelines were agreed at the beginning of

the project.

Level of functionality:

† Only essential functionality for a working email system to be included

† Each screen to have a very clear primary function.

† The number of actions / buttons per screen kept to a minimum (fewer than 10) (Miller,

1956).

Accessibility:

† Larger than average clickable targets (32 and 26 pt size recommended)

† Larger than average fonts (14 point as a minimum).

† High contrast choice of colours for text and background.

† Accessibility features compatible with the W3C guidelines.

User interface paradigms:

† Simple and very consistent select and operate paradigms.

† Clear conventions for the positions of buttons and information.

† No new or poorly established interface paradigms which were unlikely to be

understood by the user group.

† Avoid scroll bars if possible, and definitely do not use nested scroll bars.

Terminology:

† Terminology which was understandable by the user group.

Personalisation:

† Some personalization to allow for people with poor eye sight or dexterity, for example

the ability to easily increase text size.

Central to the design was the need for simple screens. Research indicates that older

adults are likely to find it harder to make sense of a display (Newell et al., 2003) and will

spend longer searching through an array of information (Fisk et al., 2004). The more

complicated and cluttered the display, the worse the performance of older adults compared

to younger ones; very complicated displays may present an insurmountable barrier
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(Chadwick-Dias et al., 2003). This central principle caused a difficulty, however: with

ageing, spatial memory declines and deep interface structures create significant barriers to

use for older adults who appear to lose their place and forget the purpose of the task

(Zaphiris et al., 2003). Clearly for interface design this poses a challenge: minimal density

of screen information dictates a deep structure, but such structures have been shown to

degrade performance in older adults.
4.1. Development

The early development process depended heavily on expert feedback. Evaluating very

early prototypes with this group of users may be counter-productive as the process

implicitly assumes a great deal of technical knowledge, which this user group does not

have (Zajicek, 2004; Eisma et al., 2004).

Fig. 1 shows the ‘Message Tray’ screen for the initial prototype. Separate sections at the

top of the screen provided ‘orientation’ information to the user, telling them where they

were and offering hints about what they could do there. A preferences button led to

customization options and beneath it two buttons offered screen-specific actions: compose

message and address book. In addition, the user could open messages by clicking on them.

A small scrollbar allowed the user to scroll through the messages in the message tray.

Paper prototypes of the design illustrated by Fig. 1 were presented to a workshop of

nine older people aged between 65 and 84 who had little or no experience of computer use.

The evaluation sessions led to the following developments:
Fig. 1. Workshop design.



A. Dickinson et al. / Interacting with Computers xx (2005) 1–226

DTD 5 ARTICLE IN PRESS
† Button text was made bolder and clearer, and changed to dark text on a pale

background.

† The ‘my preferences’ button was moved from its intrusive position at the user’s ‘entry

point’ to the screen (Faraday, 2001).

† Language was both simplified and clarified. Although efforts had been made to avoid

computer terminology, the language used was perceived as too formal by the workshop

participants.

† The two ‘orientation’ panels were combined into a single instructions panel with an

eye-catching icon.

† Terms like ‘my home page’ were removed because of uncertainty about who ‘my’

referred to.
4.2. Final Prototype

A final prototype email system was developed which conformed to as many of the

initial design constraints as had been found to be technically feasible within the

development period.

Fig. 2 above represents the email system. Functionality was conceived of as related to

either reading or to sending a message.
Fig. 2. Plan of email system.
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4.2.1. Radically simple design

The design constraints had specified a simplification of the system, not only in terms of

reduced functionality, but also in the presentation of information on each screen. The

constraint that each screen should have a “clear primary function” defined what was

possible.

Pages with a single primary function made it possible to reduce dependence on user

knowledge, because the system could anticipate what the user would be likely to do on that

page, e.g. enter the email address of the recipient. Single-use pages allowed a single text

input field per page, removing the difficulties associated with uncertainty about where text

would appear, and the problems of moving between multiple text-entry fields. In addition,

mouse interaction was limited to a single click that always led to a new page. This

provided clear feedback to the user that their action had had a result, and removed

problems with noticing small changes, e.g. not realizing that text is selected.

Single-use pages, however, forced a deep interface structure, which raised the

possibility of users becoming lost in the interface and forgetting their task. This was

addressed by providing support for the user throughout the interface (see Fig. 3). The

single-purpose screens made it possible to have screen-specific help which supported the

user as they were guided along a linear path to completing the task.

Because the path was largely restricted to moving forwards (to proceed) or backwards

(to correct), it was possible to present all screens in kiosk (full screen) style, avoiding the

problems of multiple, overlapping Windows.

The ability to anticipate normal user movement through the page allowed the

structuring of pages to support visual scan and a sensible progression. So, for example, the

“send message” button was beneath the field for the message entry, making it the natural

progression in terms of visual movement through the page from the top left (Fig. 4).

Knowledge about what the user would be likely to do on a single page also made it

possible to anticipate likely points of weakness. One such point is the entry of email

addresses, which are long, apparently nonsensical character strings, with sections

separated by a small and unobtrusive piece of punctuation. On the email address entry

page the system responded to common errors by providing instructions about what was

wrong and how to correct it.

Simple, single-purpose pages made it possible to have larger default text (14 point) and

buttons (32 point), and also to allow personalization options which would further increase

them in size. In addition, it was possible to have slightly more text on the larger buttons so

that button text normally made explicit the subject of the action; thus, for example “send

message” rather than “send”. Although allowing user personalization to take place

gracefully, without impairing the coherence or aesthetics of a page, represented a

challenge for the developers, it could only be done in this way because of the simplicity of

the pages.
Fig. 3. Instructions to users on the Message Tray screen.
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There were other aspects in the interface, which were not immediately connected to the

single-use pages decision. These included relatively high contrast between text and

background, capitalization of user names, and all emails and address book entries were

represented as large buttons with a border to remove the ambiguity about what could be

clicked on.

The system was a ‘radically simple’ interface, where single-purpose screens defined the

user’s interaction with the system by allowing the user to make a high level decision, for

example ‘write a message to Agnes’, and supporting them throughout the process of

carrying it out. Much of the responsibility for task success was given to the system.

The system had been designed specifically to be usable for older users, involving older

users in its design. It was necessary to evaluate whether the design decisions made had

been successful and would allow more autonomous and confident user interaction with the

experimental system than with a commercial equivalent.
5. Evaluations

The Cybrarian system was evaluated in a controlled environment over a 2-week period

with 15 older people. Each user attended two sessions of an hour and a half and on each

occasion performed a series of email tasks with the experimental system and a comparative



Table 1

Participants by age and gender

Female Male All

60–64 4 2 6

65–74 4 1 5

75–84 1 2 3

85C – 1 1

All 9 6 15
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system. The order in which people used the experimental and control system was controlled

using a Latin square experimental design (ABBA) to avoid order effects.

Outlook Express, a system commonly provided by Internet Service Providers, was

chosen as the control system.

5.1. Participants

Older people are an extremely diverse group; a User Sensitive Inclusive Design

(Newell and Gregor, 2000; Gregor and Newell, 2001) methodology was employed, users

were selected for study-relevant age-related characteristics.

Participants were recruited from a number of sources, including the UTOPIA

project database. Fifteen participants were selected with minimal computer experience,

lack of familiarity with the Internet and a combination of minor age-related impairments

(Table 1).

All the participants had corrected vision, two had hearing aids, two had had strokes

which left some minor motor control impairment and some concentration and memory

difficulties, and another two participants had minor fine motor control impairment. Four

people had other self-reported medical conditions.

Participants were paid £20 expenses per session.

5.2. System setup and apparatus

The apparatus used was a PC with 2.4 GHz processor, 512 Mb memory, 40 Gb disk,

CDROM, 15 00 LCD monitor, 10/100 Mbps UTP NIC running Windows XP Pro and the

Internet Explorer 6 browser. Recording equipment consisted of a digital video camera and

a dictaphone.

The system used was based on a POP3/SMTP server, which supported the email

functionality. Emails were stored in an SQL database, which also contained information

on the status of the emails (read/ unread).

Each user had an individual profile, which was available when they arrived for the first

visit. Each email profile was set up identically with several messages already in the message

tray, one ofwhichwas a ‘read’message. Similarly, an identical list of ‘contacts’was available

in each of the address books.Among the contactswere fictional characterswho featured in the

task list, for example, participants were asked to send an email to an Agnes Kelly.

Outlook Express, the control system, was set up as it would be ‘out of the box’. It is

unlikely that an inexperienced computer user will deliberately alter the set up of a program
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so this was the most accurate and natural set up. As it comes ‘out of the box’ Outlook

Express has five panes, including the preview pane and the contacts pane. Contacts and

messages in the inbox were identical in both conditions.

5.3. Visit structures

The session facilitator met the participant and guided them to the study room. The

notetaker was introduced, an informed consent form was discussed and signed, and a

short, informal discussion about computer use took place. In order to keep the

environment relaxed only three people were in the room: the participant, the facilitator

and a note taker. All sessions were videoed and audio-recorded with the participant’s

permission.

No training was given. Participants were told that they were being asked to try two

different ways of sending messages using a computer. Throughout the sessions emphasis

was placed on evaluating the two systems and it was made clear to the participant,

repeatedly if necessary, that the systems were being evaluated. Neither system was

identified as the experimental system and the facilitator denied any connection with either

of the systems. This approach was intended to avoid, as far as possible, attempts to please

the facilitator by praising ‘their’ system.

5.4. Tasks

Participants were asked to complete six tasks on each system in the first visit, and seven

on each system in the second visit. Each task was read from an A4 card by the facilitator

and the card was placed beside the monitor. Tasks explored aspects of the interaction on

levels of increasing complexity.

Visit 1 Visit 2

1 Please read the message from

Sally Smith.

Open a message.

Please reply briefly to the message

from Sally Smith.

2 Invite John Gunn to come to your

home for lunch.

Reply to a message.

3 Look at another new message and

respond to it appropriately.

Send a message to Agnes Kelly.

4 Send an email to Agnes Kelly.a Send a message to one of the

people on this card.

5 Add the details of one of the

people listed on this card to the

address book.b

Forward a message.

6 Send a message to the person or

friend you just added to the

address book.

Delete a message.

7 – Edit someone’s details in your

address book.

a Agnes Kelly was a contact in the address book from whom there was no message in the message tray.
b If the participant had brought the email address of someone else, this was used instead.
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5.5. Protocol

Facilitators worked according to a script and a set of instructions. Notetakers also

worked to instructions. A training period and ‘dry run’ took place. All notes were analysed

by the study co-ordinator to check consistency. Where there was any uncertainty, videos of

the sessions were referred to.

5.6. Measures

The central component tested was:

1. Was the user able to carry out tasks using the system?

This was tested by recording:

B Tasks completed autonomously

B The number and frequency of errors, hesitations, requests for help and

facilitator interventions.

Two secondary components were:

2. Which was the preferred system?

This was evaluated with a 7-point Likert scale and a semi-structured interview.

3. Was there evidence that users would continue to use the system?

A semi-structured interview included questions on whether users would continue to use

either system.

All sessions took place using a think aloud protocol and notetakers also recorded both

verbal and non-verbal participant reactions to the systems, for example:
Puts hand to mouth—he drops contact with mouse and keyboard.

“Why am I not getting anything there? Am I not pressing it hard enough or

something?”

(user 14 notes. Visit 2, session 2)
6. Results and discussion

6.1. Autonomous usability

A critical quantitative measure of success in terms of the usability of the system was the

number of tasks that a user managed to complete autonomously, without any intervention

from the facilitator. As the tasks were designed to be progressive in both complexity and

the level of system familiarity required, comparisons will focus on success rates across the

different tasks.

Table 2 shows the number of tasks that participants completed without help from the

facilitator during both visits. A 2 (System)!2 (Visit) Analysis of Variance was conducted



Table 2

Tasks completed without intervention (max score in each cellZ15)

Visit 1 Visit 2

Cybrarian Control Cybrarian Control

Task 1 14 8 13 9

Task 2 13 7 14 9

Task 3 14 7 14 8

Task 4 10 7 11 8

Task 5 10 7 8 6

Task 6 7 6 12 8

Task 7 – – 12 3

Mean 11.33 7.00 10.14 7.29
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on the data to determine any difference in performance between using the Cybrarian

system and using Outlook Express. The tasks set for the first visit, although comparable,

did differ from those presented during the second visit, and hence Visit will be treated as a

between-factor in the ANOVA.

A main effect of System [F(1,11)Z9.366, p!0.05] indicates that more participants

successfully completed the range of different tasks using the Cybrarian software (each task

averaging a success rate of 10.69) rather than the Control (only 7.15; a little under half the

participants on average). Performance did not alter significantly between visits [F(1,11)Z
0.162, pO0.5] and the lack of any interaction [F(1,11)Z0.395, pO0.5] between the two

variables confirms that the benefit of using the Cybrarian software was not restricted to

either the first or second visit in particular.

A Spearman’s correlation between task order and performance shows that increasing

task complexity did reduce the number of participants successfully completing the tasks

using Outlook Express on both visits [rs(6)ZK0.845, p!0.05 and rs(7)Z0.879, p!0.01,

respectively]. On the other hand, while there was a similar negative correlation for

Cybrarian on the first visit [rs(6)ZK0.883, p!0.05], there was no evidence of any

correlation on the second visit [rs(7)ZK0.090, pO0.5]. The Cybrarian system therefore

appears to have minimised any negative effects associated with task complexity and

required operator knowledge by the end of the experiment, indicative of faster learning and

greater familiarity.
6.2. Error rates

The frequency of errors committed was another important component of participants’

experience in using the email systems. For the purposes of recording error rates, errors

were classified as either minor or significant. Minor errors, such as choosing an incorrect

option while attempting to complete a task, are an indication of how well the participant

understood the interface as well as how clearly they understood the purpose of the options

available to them and the ways in which to carry out the tasks. Significant errors involve a

more serious mistake, which would typically have caused the task to fail, implying a

critical failure to interact correctly with the interface.



Table 3

Minor (ME) and significant (SE) errors

Task Cybrarian Control

N ME SE N ME SE

Visit 1

1 15 4 0.27 0 0.00 15 64 4.27 11 0.73

2 14 3 0.21 0 0.00 14 18 1.29 3 0.21

3 14 1 0.07 0 0.00 14 17 1.21 6 0.43

4 14 14 1.00 0 0.00 13 67 5.15 6 0.46

5 14 19 1.36 1 0.07 10 17 1.70 3 0.30

6 11 9 0.82 0 0.00 7 7 1.00 0 0.00

Mean 13.67 8.33 0.62 0.17 0.01 12.17 31.67 2.44 4.83 0.36

Visit 2

1 14 2 0.14 0 0.00 14 37 2.64 6 0.43

2 14 3 0.21 1 0.07 14 17 1.21 2 0.14

3 14 1 0.07 0 0.00 14 46 3.29 3 0.21

4 14 18 1.29 1 0.07 13 28 2.15 2 0.15

5 11 9 0.82 0 0.00 10 13 1.30 5 0.50

6 12 3 0.25 0 0.00 10 1 0.10 1 0.10

7 12 9 0.75 1 0.08 10 37 3.70 7 0.70

Mean 13.00 6.43 0.50 0.43 0.03 12.14 25.57 2.06 3.71 0.32

N denotes the sample size attempting the task.
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It is worth emphasising that one of the reasons for the reduction in errors in later tasks,

particularly with the Control email system, is that fewer people attempted the later tasks.

As Table 3 shows for example, during Visit 1, 11 participants attempted Task 6 using the

Cybrarian system, whereas only 7 out of the 15 participants were able to begin the

identical task using the Control system. Therefore, in absolute terms, more errors were

recorded on Cybrarian’s later tasks, partly because more people tried them. In order to

compensate for this and enable more meaningful comparisons, a standardised measure of

errors per user is given in italics in Table 3. Errors per user were significantly lower using

the Cybrarian system [F(1,11)Z17.423, p!0.01]; indeed, the rate was often negligible

under Cybrarian.
6.3. User hesitations

The number of times people hesitated when using a system is another indication of user

competence and confidence. A hesitation was recorded if a participant paused whilst

performing their prescribed task. These could either be due to a delay in decision-making or

the need to scan the interface in greater depth for information that was not immediately

apparent. Significant hesitations were recorded when the participant paused for an extended

periodof time and therewas greater user-awareness of a problem; quite often these hesitations

were accompanied by the participant sitting back from the monitor and indicating that they

were confused or lost. The recording procedure was fine-tuned to take the interaction style of

individual participants into account. For example, some participants would pause while they

explained an action they had just taken as they ‘thought aloud’ and thesewere not recorded as



Table 4

Minor and significant hesitations

Task Cybrarian Control

N MH SH N MH SH

Visit 1

1 15 7 0.47 0 0.00 15 17 1.13 64 4.27

2 14 4 0.29 0 0.00 14 15 1.07 3 0.21

3 14 2 0.14 0 0.00 14 18 1.29 3 0.21

4 14 24 1.71 3 0.21 13 41 3.15 9 0.69

5 14 17 1.21 1 0.07 10 8 0.80 5 0.50

6 11 5 0.45 0 0.00 7 3 0.43 0 0.00

Mean 13.67 9.83 0.71 0.67 0.05 12.17 17.00 1.31 14.00 0.98

Visit 2

1 14 1 0.07 2 0.14 14 14 1.00 17 1.21

2 14 5 0.36 4 0.29 14 13 0.93 1 0.07

3 14 12 0.86 2 0.14 14 11 0.79 22 1.57

4 14 17 1.21 6 0.43 13 15 1.15 8 0.62

5 11 13 1.18 5 0.45 10 6 0.60 4 0.40

6 12 1 0.08 0 0.00 10 1 0.10 0 0.00

7 12 4 0.33 2 0.17 10 10 1.00 19 1.90

Mean 13.00 7.57 0.59 3.00 0.23 12.14 10.00 0.80 10.14 0.82

N denotes the sample size attempting the task.
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hesitations. Recorded hesitations are therefore restricted to pausing directly related to a user’s

general interaction with the interface.

Again, to enable a more meaningful comparison, a standardised measure of hesitations

per user is included in italics in Table 4. Given that the Cybrarian system was a simpler

design and there was therefore less to look at on the screen, the significantly smaller

number of hesitations per user that it produced [F(1,11)Z7.981, p!0.05] is arguably

unsurprising. Nonetheless, the number of hesitations must be regarded as a significant

component of a user’s interaction with a system and there is a stark contrast in the results

between the two systems: using the control system led to higher levels of uncertainty, a

greater lack of confidence and greater confusion.

Measuring hesitations while using the think aloud technique can potentially cause

confusion between hesitations due to confusion with the interface, and those due to

considerationofhow toarticulate responses to the interface.While, in practice, distinguishing

these is rarely problematic, the within subjects balanced design used in this study highlighted

differences between conditions, and a significantly greater number of hesitations while using

Outlook Express which cannot easily be attributed to the think aloud protocol in isolation.
6.4. Requests for help and facilitator interventions

Participants were instructed not to request help unless they were genuinely stuck and

unable to proceed, and would therefore have to abandon the task without help from the

facilitator. Requests for help are consequently interpretable as a more extreme form of

hesitation, indicating a serious difficulty in understanding how to operate the system



Table 5

Requests for help (RH) and facilitator interventions (FI)

Task Cybrarian Control

N RH FI N RH FI

Visit 1

1 15 5 0.33 6 0.40 15 30 2.00 40 2.67

2 14 0 0.00 1 0.07 14 10 0.71 14 1.00

3 14 2 0.14 2 0.14 14 4 0.29 10 0.71

4 14 3 0.21 9 0.64 14 22 1.57 24 1.71

5 14 3 0.21 12 0.86 14 13 0.93 9 0.64

6 11 1 0.09 7 0.64 11 8 0.73 9 0.82

Mean 13.67 2.33 0.17 6.17 0.46 13.67 14.50 1.04 17.67 1.26

Visit 2

1 14 2 0.14 1 0.07 14 6 0.43 12 0.86

2 14 1 0.07 4 0.29 14 9 0.64 11 0.79

3 14 1 0.07 1 0.07 14 14 1.00 19 1.36

4 14 4 0.29 6 0.43 13 8 0.62 14 1.08

5 11 0 0.00 3 0.27 10 5 0.50 14 1.40

6 12 1 0.08 1 0.08 10 2 0.20 3 0.30

7 12 1 0.08 1 0.08 10 3 0.30 9 0.90

Mean 13.00 1.43 0.11 2.43 0.19 12.14 6.71 0.53 11.71 0.95

N denotes the sample size attempting the task.
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and a diminished level of confidence in using the interface. Table 5 lists the Request for

Help data, including the requests per user in italics. Requests relating to technical issues

not specific to the software being tested, such as those concerned with the position of keys

on the keyboard (for example, whether to press the enter key to get a new line), were made

using both interfaces but were not specifically recorded in this experiment. At their own

discretion, a facilitator could spontaneously offer guidance in order to minimise

participant frustration and distress, or if the participant had become obviously lost or

sidetracked; these are recorded as Facilitator Interventions.

The need for any form of help from the facilitator was significantly lower for the

Cybrarian system [F(1,11)Z27.103, p!0.001]. Additionally, while there were some

participants who were more inclined to ask for help than others, all participants requested

more help when they were using the control system rather than Cybrarian. The level of

support did not differ significantly between visits [F(1,11)Z3.184, pO0.05] and the

difference between the two systems remained constant for both visits [F(1,11)Z0.761,

pO0.05]. Thus, overt and conscious indicators of difficulty also reveal that fewer

problems are encountered with Cybrarian.
6.5. Ratings

After each series of tasks was carried out with a system, participants were asked to rate

the system they had just used for Ease of Use, Pleasantness and Ease of Remembering on a

7-point scale where 1 was a strongly positive response and 7 a strongly negative response.

The ratings contrast between the two systems was analysed using Wilcoxon Signed Rank



Table 6

Mean ratings for Cybrarian and control system and statistics for Wilcoxon Signed Rank Test

Ease of use Pleasantness Ease of remembering

Visit 1 Visit 2 Visit 1 Visit 2 Visit 1 Visit 2

Cybrarian 2.07 1.86 1.93 1.5 2.27 2.21

Control 4.33 4.71 3.33 3.79 3.93 4.71

Difference K2.26 K2.85 K1.4 K2.29 K1.66 K2.50

Wilcoxon Z-Score K3.205 K3.192 K2.992 K3.211 K2.989 K2.992

Probability 0.001 0.001 0.003 0.001 0.003 0.003
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Tests. The results indicated a statistically significant preference for Cybrarian on all three

measures across both visits. The means and mean differences are displayed in Table 6,

along with the standardised Z-scores and probabilities derived from the Wilcoxon tests.

The quantitative measures consistently indicated that Cybrarian was used more

autonomously and with less evidence of uncertainty or confusion as measured by observed

behaviour (errors and hesitations) and by the user’s own judgement (requests for help and

preferences ratings). The difference between the Cybrarian system, specifically designed

for this group, and the control system was thus both reliable and pronounced.
6.6. Qualitative and subjective responses

At the end of each visit a short semi-structured interview took place to explore user

reaction to the systems. Responses again indicated a strong preference for Cybrarian. In

addition, respondents clearly would have used the system again: all of the participants who

answered the question “Would you want to use Cybrarian again?” (nZ12) said that they

would, often very decisively. Participants also reported that they felt more inclined to

explore other things that computers could do after they had used Cybrarian: “ I would feel

confident if it [a different computer application] was like that e-mail system [Cybrarian]”

and “Once I became confident with the email I could move on to other uses of

the computer—to take the next step.if it was like the mail of Cybrarian I would certainly

use it!” This response confirms Morris’ prediction that a positive initial experience with

software encourages users to continue using computers (Morris, 1992 p.75).

The subsequent phase of the Cybrarian POC involved the development and evaluation

of a web search and navigation system with a similar interface to the email system; this

system is currently the basis for the UK government’s MyGuide system. We hope to report

upon the development and evaluation of the system in a later paper.
7. Methodology notes
7.1. Thinking aloud

Thinking aloud was a methodology that had been successfully used by the industry

usability engineers on the project; in general its use with the older participants was successful
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but task difficulty was negatively correlated with the ability to think aloud coherently. One

example of this is Participant 2 struggling to reply to a message using Outlook Express:

Task1: Visit 1 (Session2)

FAC: I was wondering why you were clicking on that [inbox]. if you just tell me what

you’re thinking.
P clicked that.and I.went here.
FAC.yes.
P:.to uh. because I thought. I was trying to. this would bring up the message

FAC: right.
long pause

FAC: can I ask what you’re looking for?

P: [sighs irritably] next step after. having done.
FAC: ok

P: now there’s obviously a step that I’ve got to take that.
long pause

P: no. [sits back from the computer and drops the mouse]

The use of the think aloud protocol with older users can generate rich and interesting

information, but will increase the cognitive complexity of the task. For participants with

cognitive impairments, for example, those who have suffered a stroke, it may be preferable to

separate, as far as possible, the process of “thinking aloud” from the first attempt at a task (see

Fisk et al., 2004).We have recently used such a methodology in an eye-movement study (see

Hill et al., n.d.) with considerable success.
7.2. Divided attention

Interface complexity also appeared to have an impact on some users’ ability to use the

keyboard and interface elements. Participant 8 repeatedly forgot small details about using

the computer and the keyboard when she was using the control system:

“I can’t remember.” [about subject lines]

Significant hesitation— P is confused

Request for help— she stops being able to use the scroll bar

FAC intervenes

Writes message in caps (has forgotten to remove them)

Significant hesitation to send— can’t find send button

.
Forgets RTRN

Minor hesitation “now I’ve lost my.”

FAC prompts

“I’ve lost how to send it!”

This effect of task complexity interfering with other activities has been documented

(Hawthorn, 2000), but identifying it can be difficult without a comparison system.
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Such small errors, apparently unrelated to the system comparison, were not consistently

recorded, but observations like these suggest that a more holistic approach to the user

experience might yield interesting supporting information.

7.3. Comparison system

Working with this user group has well-documented difficulties (Eisma et al., 2004). One

fundamental barrier to successful communication is the participants’ lack of knowledge

about the area, which makes it very difficult to carry out traditional user-centred design

activities or to get useful subjective feedback from users about a system under evaluation.

Using a comparison system provides one way to overcome these barriers, showing users that

one task (for example, sending an email) can be achieved in more than one way. Using two

different systems allowed users to compare and, vitally, using Cybrarian successfully gave

them the confidence to criticise Outlook Express.

One participant commented: “using Cybrarian would encourage me to use a computer far

more. Using Outlook Express only may well have put me off - although not having seen

Cybrarian I would have had nothing to compare it to. I would have thought ‘this is

something I need to get used to.’.”
8. Interface tensions

The evaluation demonstrated formally that, for older novice users, a specially designed

system is more usable and attractive than a commercial system. The comparative

evaluation illustrates, and confirms, the value of such research in confirming

the assumption that standard systems do present considerable barriers for this user

group. In addition, the fact that the system was developed in an industrial setting with

insufficient time for high levels of user involvement and evaluation suggests that, while it

is certainly non-optimal, it is possible to successfully transfer knowledge and aspects of

methodology to an industrial setting.

The development process crystallised a number of tensions that exist in developing

appropriate software for older novice users. These tensions constitute an important aspect of

the process and are discussed briefly here.

The first tension encountered was the desirability of simple, one-purpose screens.

The use of such screens dictates a deep structure, which has been shown to be difficult

to navigate. The Cybrarian development team addressed this problem by providing

onscreen user support throughout. The efficacy of this approach needs to be further

evaluated in more controlled circumstances but initially appears to offer a solution.

Second, there is a tension between the reduction of functionality and support of the user.

Functionality-laden systems reduce usability dramatically, especially for older users.

However, the logical opposite is a system that only allows the sending and receiving of

messages. Such a system also places excessive pressure on the user, in this case by making it

necessary for them, for example, to remember email addresses each time they want to send

an email. Finding the balance between sufficient and excessive functionality is not a simple

process.
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Providing a process structured as a guided path works well for beginners but the trade off

is that the processes are cumbersome, offering security and support rather than immediacy.

Within the one and a half hours that Cybrarian participants spent with the system, some

began to find aspects of it intrusive rather than helpful. Although these users represented a

minority of the evaluators this suggests that such ‘training’ pathways may reach

obsolescence fairly rapidly for some users, but may retain their usefulness for others,

especially for those with mild cognitive impairments.

The Cybrarian system was designed to support users in progressing to ‘mainstream’

applications. Although it is not inevitable that all users will want to do so, some will. One

difficulty encountered was providing appropriate terminology to allow a ‘bridge’ between

the learning system and mainstream applications. Later stages of the Cybrarian evaluations

asked participants to ‘forward’ a message and to ‘edit’ details in the address book. User

responses to these terms were strongly negative, criticizing them as ‘computer jargon’.

There appears to be, therefore, a tension in introducing mainstream language within a

training environment. It seems likely that this can be overcome with appropriate support, but

should be approached with caution.
9. Conclusion

These evaluations demonstrated that a specially designed system, Cybrarian, was

significantly more usable than an industry-standard equivalent. The positive experience of

the Cybrarian system led participants to be more confident about computer use generally,

and about Internet use. To have taken a group of older people with little knowledge of

computers and a perception of the Internet as ‘alien’ and received such positive responses to

the experimental system, and demonstrations of successful use, suggests that it is possible to

develop appropriate systems for many of the people who are currently unlikely to use the

Internet.

This is only the first step in investigating this area: the Cybrarian system differed from

the commercial system in many ways, including a simplified interface, reduced clutter on

the screen, reduction of terminology, clear and simple navigation paths, and a particular

type of ‘help’. More work is needed to identify what the most important parameters were.

Many of the characteristics of the current Cybrarian system are also appropriate for other

non-users. A system that demands no prior knowledge and provides instructions and

supportive feedback is useful for a wide range of the people who do not currently use

computers: non-users of all ages are likely to be helped by a system that makes no

assumptions about their knowledge. As well as being helpful for novice users, the Cybrarian

system is also likely to be useful for those with mild cognitive or motor control impairments,

while the existing interface and the easy availability of options to change the visual

parameters make it useful also for those with visual impairments, including, in some cases,

people with dyslexia (Wilkins, 1995; Keates, 2000).

While expert users are likely to demand greater functionality than that currently provided

by the Cybrarian system this demand could be addressed with a layered interface where

experts were responsible for adding what they wanted but novices were not faced with
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the full complexity of the system in the way that they currently are. Systems that are rarely

used might benefit from the sort of onscreen support offered by the Cybrarian email system.

If older people and others who are non-users of the Internet are to be encouraged to

explore its benefits, applications must be available which offer clear value. While attractor

applications are necessary, they are not sufficient. Such applications must also provide an

encouraging, rather than intimidating, introduction to computer, or Internet, use. Both

research and experience indicate that initial impressions are very important in deciding

whether or not people will persevere with computers. In our experience, once learners have

developed confidence, they are capable of further exploration: it is in the initial stages that

people can be discouraged for good.

Systems like Cybrarian represent first steps in attracting people and encouraging them

to explore further. The real challenge of producing the Cybrarian email system was to hide

the complexity of the functionality. Companies selling commercial software normally

emphasise the new functionality that it offers, and measure success in terms of the new

options being offered. One of the most difficult processes during the development of the

system was recognising when our preconceptions about what was ‘necessary’ for an email

system allowed complexity to creep into the interface designs. There is no doubt that

contemporary computers are powerful enough to hide most of their excessive complexity

from the user, but it is equally true that this involves a paradigm shift in managers’,

designers’ and developers’ understanding of what a good computer system is, and a

recognition that a market exists for appropriately design, simple interfaces.
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