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Abstract

Information is increasingly displayed digitally yet less than half of the population of the UK use the internet. Older people are especially unlikely to be internet users and the consequent risks of digital exclusion must be addressed. A training course in computers and web use for older adults took place at the University of Dundee. 15 older adults participated. The course approach was to simplify application interfaces and to ensure that basic skills were learnt before more complicated tasks were presented. As part of this there was a focus on learning to use the computer before learners were introduced to the web with its wide variety of content. The course outcomes were positive and the authors report them here in order to reflect upon the experience and help others who set out to provide training for older people in web use.
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Introduction

The presentation of information on the World Wide web is becoming increasingly common as an alternative to more traditional forms. Many national governments, for example, have developed strategies for ‘e-government’ [2, 12, 16]; online banks and shops often have different offers than their high-street counterparts.  Yet those who access the web do not represent the population as a whole: web users are mostly young and highly educated. Figures from the UK Department for Education and Skills (DfES) indicate that while over 80% of those under 30 with A-level or university qualifications use the internet, less than half of the UK population does: 25.5 million people (56%) are not internet users. One group which is particularly unlikely to use the internet is people over 60 of whom only 8% are internet users. This divide raises the risk of digital exclusion and more general social exclusion compounded by the digital divide. 

There are two main reasons why older people may be less likely to use the web: first, they may not perceive the need to do so; second, and more importantly, both computer software and most web content is developed by and for younger users and this can create barriers to use for older people. For example, difficulty seeing information on the screen is a consistent problem for older users, complicating most aspects of their interaction with the web. Most text, icons and symbols are simply too small to be read or identified easily. 

Recognising that this digital exclusion should be tackled, two main approaches have been taken: first, attempts have been made to change the web and the ways in which we access it (see for example, Social Navigation [11], Cybrarian Project (see DfES) and IBM’s web Accessibility Technology [19]; second, the focus has been on changing the excluded groups, thus for example, by providing training courses to overcome lack of familiarity with computers.  The first is the most sustainable long-term solution, but in the meantime it is very important to provide effective training programmes for older people who want to learn to use the web.  This is especially so because survey information indicates that older people are particularly likely to learn how to use computers in classes with 43% of those currently using computers citing it as the way in which they learned to use computers [10]. 

This paper describes the experience of teaching a group of older people essential computer skills in order to enable them to use the web. The trainers were all UTOPIA research staff working at the University of Dundee, supported by student volunteers. UTOPIA Project (Usable Technology for Older People: Inclusive and Appropriate) is a consortium project between the universities of Dundee, Abertay Dundee, Glasgow and Napier. The project was established to examine issues relating to older people and technology and to develop methodologies for this examination [9]. The students were all in their third year and were undertaking projects related to older people and computer use. The approach adopted was to combine a simplified interface with a specifically designed teaching environment. The process taught valuable lessons about the challenges and successes of teaching older people to use computers and the web.

Any teaching programme aimed at training older people in using the web must address the following questions: what is different about older people? And what is different about the web?

Ageing is associated with change and development which makes an average 60 year old different from an average 25 year old. The older person is more likely to have some reduction in visual acuity and a number of other visual characteristics, is likely to have less fine motor control and, while benefiting from a wider knowledge of the world in general, is likely to find it harder to learn new concepts and to remember them. In addition, older people are considerably less likely to be familiar with computers.

Given that older people differ from younger ones in these ways, it is also important to recognise that web browsing differs from other computer applications.  While browsing the web demands many of the same skills and knowledge as more general computer use (using the mouse, understanding the use of toolbars and scroll bars, for example) web content is a largely uncontrolled environment with a variety of new conventions and a vast number of content providers. Teaching older people about web use must take these issues into account, equipping the participants with both the skills needed to operate the browser and operating system interface and the skills needed to handle the variety of interfaces presented by web sites.
Computers and the web
A primary barrier which older people face when trying to use the web is lack of familiarity with computers and the conventions used in computer software. Lack of knowledge about how to use the mouse, or about how menus work will act as a barrier to web use and the attempt to introduce this knowledge in the context of learning to use the web will dramatically increase the complexity of the concept being introduced: the web is itself a highly complicated environment with a range of conventions which should be learned separately from the more common computing conventions. 

Thus before the web can be introduced, it is necessary to address the barriers that older people face using computers themselves and to ensure that those conventions which can be taught in a more controlled environment (for example, Microsoft Word) are encountered and absorbed by learners before they are expected to deal with the complexities of the World Wide web. This is especially important because computers represent new and unfamiliar technology to many older people. Computer software behaves in very different ways from mechanical technologies which older people are more likely to be familiar with [18]. 

Training

Teaching people with little or no experience of computer use to use computers and, ultimately, to use the web, is not a trivial undertaking. Indeed, it is often done badly even when trainers are experienced with younger age groups and have only the best intentions. 

Training is difficult in part because of the tremendous complexity of current computer systems. Most of us are familiar with descriptions of the personal computer and its complexity, “it comes with large instruction manuals, multiple layers of menus and screen icons and toolbars. Each item presents me with options that I neither understand nor care about…” (Norman, 1999 p.71). The full complexity of computer systems means that it is easy to present their use in complicated and difficult ways, and thus it is easy to put people off. Negative experiences with computers can lead people to abandon their attempts to try to learn. 

One example of a training course that failed was a friendly learning environment in Dundee where classes in use of Internet, web and email were provided.  14 older adults from a local sheltered housing complex began the short course.  The format of the first lessons consisted of PowerPoint presentations given by a tutor who had more experienced with younger adult learners.  These PowerPoint presentations were detailed covering many aspects of Internet, using technical language such as giving definitions for ISP, html, etc.  There was very little opportunity for students to use the computer themselves, due to the format of the teaching and the lack of computers.  The tutor also talked in very low voice and the learners had difficulty hearing what was being said.  Within 2-3 weeks the class had lost all of the students. The reasons the students gave in follow up interviews were:  they had not had enough opportunity to try the computer for themselves, there was too much technical language, they were made to feel stupid, they could not hear the tutor.    

Barriers to web use

Older people with little or no experience of computer use are likely to encounter a number of barriers to using the web. As many of these as possible must be addressed in a training course. The following section summarises some of the problems that people encounter.

Experience and attitude

Older people as a group are more likely to be anxious about computers [13] and to know less about them than other groups. There is considerable research evidence to indicate that older people are likely to lack confidence using computers, especially if they have never been taught to use them [5].

In part this is because older people are less likely to have encountered computers in the course of education or work, in a context where support is provided. People who were at the end of their careers as computers were being introduced often had very negative experiences, with minimal training. 

It is also arguable that in addition to a lack of exposure to recent technologies, older people find computer-based technologies especially difficult to learn because they became adults before computers were widely available and their expectations about machines are based on mechanical technology. ICT did not affect older people’s “formative years” and thus they are less likely to feel relaxed and confident while using it [18]. An aspect of this inexperience with electronic interfaces is a fear of ‘breaking’ the computer by making an inappropriate choice.  

One contributor to a UTOPIA workshop illustrated the problems that his industrial background and experience with early CAD packages had on his general computer use:

“You have to get it into your head, that you’ve got this piece of electronic equipment, which you can’t harm, which does all sorts of fancy things and you’re amazed at it and if you press the wrong button and I think this is a throwback from when I was in industry because when you were designing you had to check this and log it, because if you didn’t log it, you would lose it and you could lose a whole days work.” 

Morris [14] emphasises that in order to overcome the barriers that older people face learning to use computers it is important that they have a positive initial experience, he concludes that such a positive experience can be provided by “a course designed exclusively for older adults, intended to impart the breadth of computer basics” [14]. 

Age-related changes

Older people may also encounter specific barriers to learning about the web and computers because of age-related sensory, physical and cognitive changes. For example, ageing is associated with a reduction in visual acuity, contrast discrimination and the precision of eye-movement control. With age-related visual impairments, text and buttons in industry standard software become more difficult to distinguish. The difficulty of seeing what is on the screen thus complicates the process of using it [8]. These visual barriers are particularly problematic where web content is concerned: content designers tend to produce sites that are aesthetically pleasing and this is not always the same thing as easily readable or widely accessible. 

Older people are also more likely to have some fine motor control impairment and this complicates the use of standard software: complicated, cluttered screens with small targets can make using the mouse time-consuming and frustrating [3].  Studies examining barriers to computer use for older people show that older users have significant problems using the mouse, partly because of lack of experience, but also because of motor control difficulties [20].

Cognitive impairment, also associated closely with age, can add to these difficulties: short term memory decline makes it difficult to remember the various steps in computer tasks, and the unfamiliar nature of these tasks will increase the difficulty of remembering steps. Finally, the overall complexity of the interface will degrade the ability of the user to recall information about the system. The need for complicated navigation tasks is greater on the web than in most other software applications since web content itself needs to be navigated through, often in ways that are non-obvious or difficult to remember.

Various studies (listed by Czaja [5]) indicate that older people find it harder to learn to use computers than do younger computer novices, and they may also attain lower levels of performance than younger people do. Moreover, older people learning to use computers are likely to make more errors and to need more support.  Despite this, older people do learn to use computers successfully, it simply takes longer and there is more need for an appropriate learning environment.

Language barriers

Language is another problem for novice users seeking to learn to use computer systems and for those seeking to teach them. Much ‘computer language’ is jargon, and it is unlikely that older users will have encountered it before. Words like “Windows”, “File menu” etc. are obvious examples. 

Software and Interface Complexity

There are specific problems that older people encounter with interfaces, stemming from these underlying barriers to use. Research has shown, for example, that older novice computer users are often intimidated by the complexity of standard software.  Indeed, usability specialists point out that extraneous information interferes with the ease of use of a system for everyone. Jakob Nielsen writes: “every additional feature or item of information on a screen is one more thing to learn, one more thing to possibly misunderstand, and one more thing to search through when looking for the thing you want.” [15] . As older adults are more likely to be distracted by other items on a screen [8] the negative effects of complexity are magnified for them.

Thus, as Morris notes, “The older user… is burdened by the generational technology gap and the lack of concern for their characteristics in most computer software designs” [14]. That is, older people are not only less likely to have encountered technology and to have used it, they also encounter barriers posed by inappropriate software design.

Older novice computer users often complain that they “lose” the screen they are working on or that everything suddenly vanishes when they are working with it.  There is also a problem of the system behaving in unexpected ways, for example displaying a strange menu when the user has done nothing to cause a menu to appear (often a result of accidentally right-clicking with the mouse).  Problems are often caused by multiple windows being open at the same time: users rarely realise that opening a ‘new’ document will cause the old document to vanish, and it demands experience in computer use to know that when such events occur you can probably find your document at the bottom of the screen. The apparently random behaviour of computer systems, coupled with the insecurity that novices may feel about losing their work, contributes to the difficulty that many people encounter in learning to use computer systems.   

Training environments

Yet despite this there is no evidence that older people are resistant to change or particularly technophobic: various news stories indicate the enthusiasm with which older people are taking to computing and the Internet [1]. It is thus important that people who show an interest in learning to use computers are encouraged by their learning experience and enabled to use them as easily as possible.

Despite the specific problems that older people are likely to face when learning to use computers, and the likelihood of their learning more slowly and making more errors than younger learners, many computer classes for adults are aimed at anyone over 16.  As Morris warns, older people should not be “placed in a learning environment that invites direct comparisons with younger computer learners” [14]. Mixed classes have negative consequences for older learners: older people often struggle to keep up with the class, feel as if they are making many more mistakes than their classmates, and that they are demanding an excessive amount of support. 

The students in the Discovery class at Dundee who had attended other computer classes for beginners reported that too much was attempted too quickly: “very often too much was attempted in a short time” (EY); that there was insufficient instruction: “there was only one instructor [at other classes] so… delay in getting help” and that the standard was inappropriate for beginners: “They did not believe that I knew nothing about computers (even where the on/off switch was!) Also the spread of ability was such that the more advanced students took/demanded more of the teacher’s time” (EH). Such negative learning experiences can have long-term negative consequences for confidence with computers

Approach

The UTOPIA group in Dundee was approached by a local organiser of the Discovery Award, an award for people over 50, who asked if the group would run a course to teach beginners to use the web as part of the award. Initially six or seven people were expected to attend the course, but this number increased before the course started and then again after the first session. 

The course lasted for 11 weeks with sessions of 2 hours each Wednesday afternoon. Sessions took place in the Applied Computing student laboratories at the University of Dundee. The class size varied from 10 to 15 people from week to week. Although the course was intended for beginners, in fact knowledge of computers varied from those who had never used a computer before to those who had them at home and used them quite regularly but wanted a fuller understanding. 

The aims of the course were to teach essential computer skills and the basics of interacting with a computer. The course covered word processing, email and an introduction to the web. In addition, the basics of computer use were covered including turning the computer on and off and the use of the desktop.

Students

Basic demographic information was obtained at the beginning of the course, such as age, gender computer experience, work background and physical or cognitive impairments which may affect computer use.  There were 12 participants when these measures were taken. Others joined the class later and were not included in the demographic information because they did not complete the full course. Five of the participants were aged 55-64 (3 men and two women). 5 were aged 65-74 (3 women and 2 men). One man was aged 75-84 and another was over 85. One student had some hearing impairment, another had suffered a stroke which had some effect on fine motor control, one had been diagnosed as dyslexic and all but two wore spectacles. The group was, in general, extremely well-educated, several members had taught at the university, others were former teachers or managers. As such they were atypical but their experience as highly intelligent, well-educated and generally confident older learners was very valuable in uncovering problems that others face.

All but one of the students who attended classes successfully completed the course. One student became ill during the course and was unable to attend classes. 

Setup

The course was prepared drawing on the research of both Czaja and Morris as well as on the extensive feedback received from older people on their experiences learning to use computers and at computer courses.

The central aspects of the set up were:

1. Desktop and application interfaces were adapted to be more appropriate for older beginners.

2. Worksheets were prepared before each session providing learners with background information and step by step instructions.

3. A number of tutors were prepared and agreed to attend.

Feedback and evaluation

Feedback was solicited throughout the course both formally through feedback forms and short questionnaires, and informally through discussions. In addition, researchers observed and recorded the difficulties that people were encountering.  

There were five stages at which feedback was formally sought:

1. An initial questionnaire given to everyone who began the course. The questionnaire covered past computer use, specific problems with computers and also asked what students wanted to use computers for.

2. A feedback sheet given out after the second class to establish whether students were happy with the structure and content of the classes, or whether they would prefer something different.

3. A mid-course evaluation intended to provide feedback on how much students had learned, in order to direct teaching at any problem areas.

4. A final examination to test what had been learned.

5. The end of course feedback form.
Experiences and Discussion

This section describes our experiences teaching computer and web use. The difficulty of providing an appropriate training course is illustrated and our experiences are offered as an aid to anyone who is considering a similar course. The first section covers the general issues involved in teaching people about computers, the second addresses specific issues concerning web use.

Experience and attitude: providing the right environment

Older people learning about computers often lack both knowledge and confidence. Providing a supportive learning environment was very important in addressing these issues and also allowed us to accommodate a variety of skill levels. 

Given that older people often lack confidence about computers a common error in classes is for younger people who have grown up with computers to take too active a role in showing the learner what to do. This often has the effect of making the learner feel stupid and reducing their confidence.

Thus the UTOPIA researchers had to recognise that their own knowledge of computers was itself a potential problem. As experienced computer users, the trainers were aware that, because of immersion in the language of computers, they were more likely to use computer jargon without being aware that they were doing so. Although the computer experience of the trainers could have been a disadvantage, it also meant that they were aware of the ways in which the computer could be changed to make it easier to use and their knowledge provided a safety net for the learners to experiment. 

The trainers also had to realise that our values were not necessarily the same as those of the learners. For example, for younger, working people the main factor in computer use is often speed and efficiency and this may not be the case for older computer users, who may not repeat a task very often and for whom reliability of outcome and ease of recalling the procedure may be more important.

An effort was also made to place training in a familiar context, so that for example, in a class on files and folders a recipe analogy was used, with a paper-based exercise on organising and filing recipes. This strategy was unsuccessful: the learners appeared to feel that the external metaphors did not translate well into computer use.

The effort made by the trainers to provide a supportive environment met with very positive feedback from the learners, whose comments included: “I was very aware of not feeling silly when asking what must have seemed very basic questions” “Easy attitude to us crinklies and our hopelessness at beginning of course” “Never made to feel slow or witless which I frequently was!”

Age-related changes

In order to address the challenges raised by age-related change, the course was altered in a number of ways, for example: first, objects on the interface were enlarged; second, there was a strong emphasis on self-paced learning; third diversity among the group was carefully anticipated and catered for.

Enlarging interface objects

Older people often find computer software difficult to use because screen content is unnecessarily small. In an attempt to make screen material easier to see and to target with the mouse, the computers were set up with larger icons; font size in both applications and in worksheets was larger than the default and generously spaced. 

Supporting self-paced learning

Worksheets were provided to guide people through the classes, and to act as reminders when they tried to repeat the things they had done in the previous week’s class. Older people often take notes of procedures to help them to remember, and the worksheets were provided in part to support this note-taking. 

Providing notes and detailed steps addressed any cognitive problems the learners may have encountered and removed the perceived expectation that they should retain everything they learned from week to week. It also reduced reliance on oral information.

The provision of worksheets also enabled people to proceed at their own rate, spending time on areas that they found difficult or especially interesting, and asking for help when they became stuck.  Recognising the diversity of older adults [3] and the diversity of learners and learning styles (see, for example, [7]), providing a self-paced learning environment for older adults to learn about computers is the best way to enable them to learn [5]. 

It became clear that as well as language being important, the order in which information was presented was also vital.  In the early stages of the course, the worksheets were provided and people were asked to work through them themselves. It became clear, however, that some students were not reading the worksheets but skimming through and copying the illustrations onto their own machines and thus could miss important pieces of information. In later classes there was an introductory talk in which the presenter went through the worksheets.

The order of activities was especially important and illustrations that were not intended for copying had to be marked very clearly. It was also important to control the order in which information was presented to the students so that worksheets were consistent and later information did not contradict points made earlier. There is considerable evidence to suggest that contradictory information is not remembered or utilised [21] and that recovering from errors is especially difficult for older people [17]. 

An important initial step was to, as far as possible, remove the fear and insecurity that older learners commonly feel about computers. One of the ways in which this was done was to provide them with knowledge about common problems and ways to escape them, so, for example, in the early stages of the course people were taught to recognise and solve the common causes of getting lost in a system. In seeking to refine the worksheets, it also became clear that a flexible approach was required, watching for and recognising misunderstandings; avoiding assumptions about the complexity of tasks and how long they would take; making adjustments on the basis of observations and feedback on the learning process.

Group diversity

The diversity of the group, particularly in terms of their experience with computers, created lesson content challenges. These were met by making the body of the worksheet straight forward and ensuring that the tasks to be completed were sufficiently simple for all the students to complete them with the minimum of help. These easily achieved goals were intended to take advantage of the positive effect that success has on learner motivation (see [6]) and to provide the learners with a positive experience to encourage their confidence with computers [14]. 

As well as making sure that beginners had a positive experience and achievable tasks, it was also necessary to ensure that the more advanced members of the class did not become bored.  At the end of the worksheets there was a section of open-ended activities for those who had finished the tasks and who wanted to explore more fully.

Language barriers

Throughout the course there was an effort to keep language non-technical.  There was a strong emphasis on making sure that worksheets were written in straightforward language rather than in computer jargon. Avoiding technical language often  made it necessary to use illustrations to indicate precisely what the directions referred to. For example, when the Start button was introduced, there was an illustration to support the language.
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The success of the work that was put into the worksheets was clear from the reactions of the students: “The worksheets were simple and well formulated. I will continue to refer to them.” 

Software and Interface Complexity

As work by both Carroll [4] and Czaja [5] indicates, managing the complexity of the learning process is an important component of a successful learning experience. The Discovery computing course was developed to enable a gradual introduction of functionality in terms both of teaching and of interface complexity. 

As older adults are likely to find software complexity particularly intimidating and difficult to overcome, a decision was made to introduce complexity gradually over time, beginning with the basics and slowly adding to these. We also cleaned up the desktop and the start menu providing only things they would need. Teaching focused on the toolbar rather than on searching for functionality in the drop down menus. The desktop and the interfaces of the applications used (Word, Outlook Express and Internet Explorer) were simplified. The first version of Word that the students saw, for example, had a single toolbar with basic functions:
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Figure 1: Initial Word Toolbar

The functionality available on the toolbar was selected to teach students the essential skills of using a word processor, including opening a new document, saving it and printing it.  By doing so, basic computer techniques were introduced.  Once the functions on this toolbar had been absorbed by the students, a second toolbar was introduced which offered basic formatting options.

The interface simplicity appeared to facilitate the learning process, as people learned the appearance of icons and began to associate them with specific functionality. Students also commented positively on the simplicity of the interface in the feedback at the end of the course.

Another way in which complexity is unintentionally introduced to the learning process by trainers is by showing people various different ways to do one thing: older people often complain that trainers show them a number of different  ways to do the same thing, thus increasing the complexity of the learning and the chances of confusing different ways of doing the same thing.  In general it is preferable to offer people only one way to carry out an action and this is especially true for older people. Trainers should identify the ‘best’ way to do something in terms of ease of use and ease of learning and introduce this technique to their learners. 

There is a difficulty in simplifying application interfaces and making icons larger, and this is that people will find that these are different on other computers.  There is also difficulty in establishing whether the initial simplicity of the interface and the advantages that has for successful learning balances the difficulty that people will have transferring this knowledge to richer interfaces. Students commented on the difference between the course computers and their computers at home. 

Another issue is the extent to which the underlying complexity of the computer and the software needs to be understood in order to use it. One example of this was students’ understanding of the minimize button. In the question sheet handed out halfway through the course one of the questions asked:
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Most of those who answered the question wrote that the minimize button “minimizes” or “shrinks” the page or “what is on the screen”, but others used slightly different language: eg: “minimise to slots off screen”, “minimise to delete off screen” and “text is reduced”. Although computer specialists would not agree that the action of the minimize command is to “delete” or to reduce text, nonetheless the students were successfully using minimize and had little difficulty themselves minimizing and recovering documents that had been minimized. Did it matter that people seemed to think that the document had to be somewhere? Or that they misused the word ‘delete’? 

Similarly, students found it difficult to remember what the ‘save’ icon was although trainers had given them each floppy disks and used these as cues when they explained that the save icon was a disk. One of the students remarked that she called it the “tv icon” because to her it looked like a small television. Other students also recognised that the icon looked like a television and it appeared that describing it in this way was not only easier because they recognised immediately which of the icons looked like a television, but it also was a more memorable description. Remembering the save icon looked like a television did not interfere with students successfully using it, although the metaphorical visual cue it was intended to offer (that of a recognisable disk) was not utilised.

Transferring Computer Knowledge to the web

Learners spent the first 6 weeks of the course becoming familiar with computers in terms of both hardware (using the mouse, knowing how to turn a computer on and off) and the conventions of Windows software (toolbars, menus, icons etc.). Learners also became familiar with the learning environment and the trainers. Once students were secure using applications like Word, the web was introduced. 

The lesson structure was the same for the web classes as it had been for previous sessions: detailed worksheets were provided to enable students to work through the lesson at their own pace. In preparing the worksheet it was more difficult, however, to anticipate where people would end up since the web offers such a range of information and different pathways through the available sites.  By this stage of the course the students were in general sufficiently confident in computer use to use the web without assuming that unexpected happenings were necessarily their fault. 

Initial Browser Setup

The first session on the web that was run for the class followed the teaching principle of the initially-presented interface being highly simplified. Minimal functionality was selected for the browser. The toolbar had four buttons: back, forward, print and change text size.  The links bar was emptied and three links to search engines were added.
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Figure 2: Initial browser setup for web session

Introduction to the web

To introduce the participants to using the web a number of ‘stepped’ tasks were developed at levels of increasing complexity. Initially the text provided a lot of guidance and learners were able to complete the task by following the instructions.

The first tasks had detailed directions on how to search for a specific page, for example:

“Find the web page for Discovery Point. Do this by typing “Discovery Point Dundee” into the search box and pressing enter. When you get the list, click on the blue underlined text to open web pages - you might need to look through the list before you find the right page!”

In the first task the user simply needed to follow the instructions in order to arrive at the page they wanted to find. The second task continued the theme of the first, but was slightly more complicated, because it gave the learner more freedom to select their own search terms and reduced the amount of direction given in the instructions:

“Find a story about aid for the Verdant Works in Dundee (you need to decide what you will type into the search box this time).”

The third level of task was more difficult and gave the learner far less support, for example: 

“Find a list of museums in Dundee.”

Of course, if learners were uncertain about the procedure to follow in the later tasks, they could refer back to the first task and follow that procedure. If, on the other hand, they were confident that they knew what they were doing, they could use the task list without referring to the earlier tasks. 

Once learners had completed these tasks they were given a list of unsupported tasks to complete and were also asked to collect a portfolio of information on a subject of their choice, printing out web pages that they felt were relevant.

Problems encountered

Although the learners were by now quite experienced in using computers and had few problems with applications like Word and Outlook, the first web session illustrated the new problems that learners encountered when using the web rather than more controlled applications. 

Using the browser 

The first clear problem was that learners became disoriented using the system and were uncertain of ways to navigate, particularly backwards. In order to start a new task they would close the browser and re-open it rather than using the links on the toolbar to open a search page. In addition, people used the back button to return to search pages that they had used before, rather than using the available links.  In general this may simply reflect the different priorities of older learners learning about computers for interest rather than as part of paid employment: using ‘back’ may simply have been a way of ensuring that navigation pathways were what was expected. However, this strategy could have negative consequences for the experience of searching the web: one student, after the first search, used the back button to return to the original search page and did not enter new search terms, but added to the end of the old ones. His searches became progressively more nonsensical and he became increasingly confused.

Another indication that people were more lost using the web than they were with other applications was the number of windows that were open at one time. During the web classes people could have seven or eight windows open simultaneously, often advertisement windows that had been opened automatically. They were normally unaware of the extra windows and operated only on the top one.  The confusion was added to by the windows being of different sizes so that people would click on the background, outside the window they were working in, and thus “lose” the window they were using.

Search engines

People encountered other problems with the browser interface and with distinguishing between the interface of the web browser and the interface presented by the web content, in this case the search engine. The address bar was often used as a search box, despite the instructions in the worksheets. This was not a serious problem as the address bar will also function as a search box, but had the effect of confusing learners who thought they were doing a search using one of the search engines provided (Google, Ask Jeeves and Vivisimo). The prominent position of the address bar at the top and centre of the screen makes it likely that it will be noticed and used by learners. Its simultaneous role as an address bar also means that the search terms are not retained in the search box in the same way as they are with dedicated search engines, and thus the user must retype the search if they wish to refine it in the original “search box”. A Yahoo search box is provided further down the page, but this lack of consistency in the positioning of the search box is another cause of confusion.

Despite the worksheet instructions the workings of the search engines were also confusing for the learners; when the list of possible matches was returned, many of the learners thought that this list was the end of the search and did not realise that clicking on the links would take them further, to specific pages. Interestingly, both this and the address bar misunderstanding recurred despite worksheet instructions and help from the trainers. This repetition suggests that the learners’ expectations of the interface overcame the instructions they received, so while they carried out the tasks fully with support for many once the support was withdrawn it became difficult to remember the taught sequence of actions. 

Another problem was the presentation of highlighted advertisements at the top of search lists where one might expect the top search result to be. Ask Jeeves presented these as “sponsored web results” whereas Google highlighted them in a different colour. Following the advertisement links, without realising that they were advertisements, meant that some learners became confused. This confusion tended to translate into irritation with the search engine.

Another difficulty that people encountered was the variety of document types returned by a search engine. The signal from Google, for example, that an object on the list is a pdf document rather than a conventional web page, is “pdf” to the left of the link in square brackets. This is not clear to learners who are surprised when a link fails to act as they had expected.

The selection of search terms was another area where the learners encountered problems, although this had been anticipated by the trainers who had set out to support early searches with specific terms in order to provide examples for later searches. Nonetheless, learners had some difficulty refining search terms that were too wide into something meaningful.  In part this may have been because some learners did not properly evaluate the extent to which their initial search had been useful, but accepted the first list that they were presented with. In conclusion, though, the process of learning to give meaningful search terms to search engines, and to refine those terms if necessary, is a longer, and ongoing, learning process.

Misunderstanding the web

Some problems were encountered which stemmed from the combination of various onscreen objects with different behaviours on web pages. An illustrative example of this was the confusion made by one learner between a drop-down list and a button. Figure 3 below shows the Vivisimo search screen with the search box, a drop-down list allowing the search to be narrowed and an oval search button.

 [image: image5.png]I

icrosoft Internet Explorer

Back - & - @ [ 4 | Qearch [alravorkes @vedia B | Bo- b

s [ o s o

ke &]sourelssearch @|oundee brary E]Readng Grop GsALSER_ 1605 E]wos

I3
I
I
[

Google [ 21| Goserchweb - Gsearchsto | R+ | @~ B2 boced | fedoptions 0 - 2

Y Vivie
v Vivisimo

Document Clustering

english | deutsch

company | products | solutions | demos | partners | press

Try our Clustering Enging

> Clustering Engine™:
Organize search results
on-the-fly. No more long

Search the Web 7]

» Advanced Search » Helpl

Document Clustering
is the future.

A~

> New Enterprise > Clustering Engine demos:
Customers: Cisco FirstGov, Publte

Systerns and ARC Advisory Stanford, SUN, more

[ [ [ [@mneme

RN





Figure 3: Vivisimo search

The learner entered his search terms into the search box and, reading from left to right, identified the text saying “Search the web” and clicked on it. The result of this is displayed in Figure 4.
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Figure 4: Vivisimo search dropdown list

The learner had expected the search engine to carry out his search, and was surprised and frustrated when, instead, he got a wholly unexpected object covering part of his screen. His reaction was to examine the object to try to locate the option he wanted, but was unable to find it. He was unable to extricate himself from this dead-end, becoming more confused and frustrated as he entered new search terms and they too produced only this list of irrelevant information.   

The learner’s error was based on a confusion between a drop down box (identified by a small downwards-pointing arrow) and a button. Despite using drop down boxes in the process of learning about Word and other computer applications, the learner found himself in an environment in which he was unable to recognise the onscreen objects as objects that he had encountered before. The wide variety in the way that buttons and links are presented on the web makes it difficult to generate rules to help users. Expert users know that the mouse pointer turns into a pointing hand when pointing at a web link but for older learners whose eyesight is likely to be imperfect this is an insufficient clue both because people are unlikely to notice it and because it is difficult to see even if you do know what you are looking for.

Suggestions on simplifying the browser

The experience of browsing and searching the web was one about which the learners were very enthusiastic but which they also found complicated. There are various attempts to improve the quality and consistency of web content (see the standards produced by the WC3, for example) but a vital area that needs to be examined is how changes to the browser can improve the experience for older learners.

A relatively straight-forward way in which the browser can be improved is to simplify it, removing functionality that is unlikely to be used so that the most important icons can be obvious and readily available. Having a reduced number of icons also means that they can be larger and therefore easier to see and to click on.

The experience of the Discovery classes was that a Home button is important not in terms of the functionality itself being vital but in order to allow people to “restart” and to return to a familiar starting place. In the absence of such a base to return to, learners closed and re-opened the browser, feeling that that process took them back to the beginning.

It is arguable that the forward button is insufficiently used by learners to justify its appearance on a simplified toolbar. Another object on the toolbar that is of limited use, and indeed can be confusing, is the address bar. Whether the address bar plays a role in supporting older learners should be explored, but on the evidence of the Discovery course it seems likely that the removal of the address bar would reduce confusion rather than adding to it.

Teaching web browsing: conclusions

The initial web classes were quite tightly controlled in that worksheets gave specific instructions about the procedures for achieving the tasks set and there was a lot of support available. Despite this, the web classes gave an insight into the potential chaos which faces the learner when they venture onto the web. In part because of the excitement of the experience, learners lost control of their computers in a way that had not happened since the very early lessons. One example is the number of windows which many of the learners had open without realising that multiple windows had been opened at all.

Working in the familiar and supportive environment, and secure in their own ability to deal with many of the common problems computers provide, the class was happy to explore the web and people were both enthusiastic and excited by the wide variety of information that they could access. It should be clear that these successful web experiences were the result not only of the immediate changes made to the browser and the carefully prepared worksheets, but also a result of the previous six weeks of learning to use computers and becoming secure in both the physical and computer-based environment.

Conclusions

UK figures show that most older people do not use the web, despite the various benefits that such use offers, particularly for those who are housebound or have difficulty travelling. This threat of digital exclusion is a predictable outcome of historical and access factors. While the historical factors, the inexperience that most older people have with computers and the likelihood that many will regard them as irrelevant to their lives, are a complicated social issue, the access problems are an immediate and serious barrier that must be removed.  

The inappropriate nature of computers in general, with excessive complexity and inconveniently small text and targets, acts to exclude many older people from computer use. In addition these problems are exacerbated on the web by widely varying and uncontrolled content. 

In the absence, as yet, of accessible and intuitive web content it is necessary to take great care in teaching those older people who express an interest in learning to use the web. It is vital not to expose the whole complexity of the computer or the web to the learner, and important not to present them with more complexity than is necessary. The tremendous difficulty of learning entirely new conventions in a complicated context is difficult to overstate. The strategy of protecting learners from the excessive complexity of standard software applications by simplifying the interface is a learning tool which appears to be very useful.  Simplifying existing interfaces has additional benefit because it is both easy to accomplish and leaves recognisable links for the learner between initially-encountered interfaces and full versions of the same interface. This technique needs to be explored further with more controlled evaluation of  its advantages and disadvantages.

In 1997 Czaja produced guidelines for training older people to use computers [5]. Many of the instructions she provided are relevant now, although the context in which they were produced is different. For example, most people now use GUIs, and most older learners will be taught to use computers with GUIs. The rapid changes in computer technology make it even more important that training is careful and appropriate and that learners are equipped with confidence about computers and the web rather than simply with procedural skills.  

We believe strongly that the web in its current form should be introduced to people who have had the opportunity to explore more controlled computer environments and learn the conventions in those settings.  The central conclusion from the Discovery course was, however, that trainers need to clearly recognise the limits of their own knowledge, to accept that people learn at different rates, and to respond flexibly to unexpected demands.  
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