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We report an empirical investigation of Borgmann’s observation that people are fixed in the range of relationships they can have with technology based on their prior familiarity with it. This technological horizon might serve to constrain the kinds of technology, in any context, older people might find acceptable and usable. Our study involved people drawn from three age bands 16-25, 35-45 and 55+ years who were probed as to their first experiences of technology, their experiences of technology at work and home and their expectations of technologies in the future. In all, we found, across all age groups, limited evidence for technological horizons as relatively fixed boundaries. However we did find a growing homogeneity of experience across work, home and leisure and people coping well with the demands with new and emerging technology. People cope with technology because they are familiar with it. We argue that our everyday familiarity enables us to cope with technology and this coping is a unifying and ultimately empowering phenomenon.
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1 Introduction
How we approach the design of technology for older people is changing. It is now well understood that some older people do require allowance to be made for changes in their ability to deal with the cognitive and ergonomic demands of interactive technology (e.g. Baddeley, 1986; Craik and Bosman, 1992; Czaja and Sharit, 1998) but beyond these human factors lie broader social issues. Increasing numbers of older people work with complex interactive technology on a daily basis and have done so for years. It would be unacceptably patronising to suggested that these older professionals, on the basis of age alone, should be singled out for our special attention or stigmatised through unsympathetic design (Stewart, 1992).

Older people are likely to have worked in traditional paper-based environments; then in office environments with difficult to use interactive technology such as early personal computers (the IBM PC was introduced in 1981) or mainframe systems. In parallel with this, technology for home or for leisure has grown beyond TV and radio with the 1990s seeing the introduction of more powerful, usable systems. And, of course, more recently still, we have witnessed innovations such as the i-series of technologies from Apple™ which have revolutionised the consumption of media. We argue that this exposure to the changing faces of technology should be included as a factor in any design intervention and especially those involving older workers. The research we report here is intended to extend our account of users by recognising that they have a history with technology. Of course, we are not the first to make these kinds of observations and we next consider the work of the post-Heideggerian thinker, Albert Borgmann.

1.1 Technological horizons

As Borgmann’s philosophical writings spans decades it would be presumptive to summarise them here in a paragraph or two, however we do wish to highlight two aspects of his account of technology use. The first of these is the technological horizon. Borgmann has hypothesized that we individually have a baseline experience of, or familiarity with, technology which establishes what he describes as a ‘horizon’. This horizon defines our expectations and acceptance of new and emerging technologies. So, for example, the authors of this paper remember their first significant encounter with computers at university and now recognise their defining role in our working lives. Our respective parents did not work with computers and had not come across them until relatively late in their lives – and even then only vicariously or indirectly (for example, as something which generated their utility bills). Going further back, our grandparents would have been mystified and bewildered at the central role of computational artefacts (e.g. laptops, the Internet, mobile technologies and so forth) in our daily working lives - just as we are occasionally. So, an empirical investigation of this horizon is of clear interest. The second aspect of Borgmann’s account concerns the increasing commodification of technology. Borgmann notes that there is a societal move from treating artefacts of all kinds as ‘things’ to ‘commodities’. 
Borgmann describes a thing is individual, authentic, and capable of engaging and connecting with us.
In contrast a commodity is uniform, consistent and, perhaps, mass-produced. A commodity is a context-free entity isolated from traditions, history and customs. In terms of interactive technology, commodities, rather than things, predominate and are characterized by their easy availability and their user interface to ‘black box’ architectures. We now buy mobile phones, laptops, MP3 players and so forth from national chains of supermarkets along with other groceries knowing the technology to be safe, reliable and usable. Yet our knowledge of technology appears to be changing and becoming more superficial – more procedural and less conceptual. 
A consequence or corollary of commodification is the appearance of the device paradigm which is Borgmann’s observation meant that people treat technology purely instrumentally, that is, as merely a means to an end and, we would suggest, with little regard for the means. Technology, for example, makes the procurement of goods “instantaneous, ubiquitous, safe, and easy” (Borgmann, 1984 p.41) which stands in sharp contrast to the traditional trip to the store. A visit to the store is likely to be a social event and is characterized by weighing choices, discussing this is or that, changing one’s mind, going for a second look and so forth. Quite different from single click purchasing found on a number of e-commerce sites. Thus technology is increasingly presented as a usable, stylish, and attractive user interface to a ‘black box’ of services without the necessity for its users to have the faintest of ideas of how it works. Apple’s iPad is an excellent example of this. Evidence of the device paradigm is widespread with people widely accept automatic control (e.g. the “automatic pilot” on aircraft; driverless trains; cash dispensers) despite the fact that these systems are deliberately opaque. In all, Borgmann offers a compelling account of the use of technology in the modern world. Interesting as this is, it remains a little too vague and underspecified to be directly translated into design decisions.
1.2 Technology generations
In a complementary vein, Sackmann and Weymann
 (1994) have proposed technology generations (cited in Docampo Rama et al., 2001) as a conceptual framework to reason about the effects of the different kinds of technology on different age cohorts at critical times in their lives. Docampo Rama and her colleagues define a generation in terms of ‘birth cohorts’ with similar values and social norms which are a consequence of being a particular age at a particular time. So, for example, ‘baby boomers’ would constitute a generation – defined in the US as those born between 1946-1964 (US Census) – and baby boomers are associated with liberalism and, perhaps, excess (cf. “the swinging sixties”).
With respect to technology, while we are all very aware of the tremendous rate of change we have experienced, it is the changes in user interface style which is of particular interest here. These researchers have reported evidence that people who have experienced the same types of user interface to technology during key formative years continue to prefer similar styles of interaction in later life. So, for example, the state-of-the-art in the 1960s (as evidenced by the Apollo spacecraft) involved thumbwheels, rotary controls, physical buttons – all very mechanical, physical and chunky. Contrast this with the current state-of-the-art which involves multi-touch mobile phones and the entirely electronic controls of the ‘glass cockpit’ of the Airbus A380. Finally and central to their argument is the timing of this exposure which they take to be between the ages of 10 and 25 years which they consider to be a key formative stage (Apollo astronauts and airline pilots can relax). So being exposed to an electro-mechanical style of interaction at this critical time disposes the individual to continue to do and find it easier than alternatives. It should be noted that this is primarily a cognitive account with the involvement of working memory strongly implicated. 
1.3 Generations, Horizons or Coping?

Borgmann’s writings may be described as a neo- or post-Heideggerian which identifies his work as (broadly) phenomenological. In contrast, Docampo Rama and her colleagues have drawn on developmental and cognitive psychology to account for our use of technology and as such their work is consistent with the methods and thinking of mainstream human-computer interaction (HCI). So while both accounts address the same phenomena they offer contrasting expositions. For example, among the very many differences between them, the Heideggerian position (and subsequent work in the same vein) necessarily and fundamentally rejects roles for representation and mediation whereas cognitive and developmental psychology are predicated on representation and mediation. A second important difference between the accounts concerns the ends to which they are put. Borgmann (and Heidegger) are philosophers who seek to disclose the world by way of technology while the ‘generationalists’ are intent on creating better technological solution for people.
Our intention is to offer a further alternative and to consider these age related issues from a phenomenological, non-representational perspective which hinges on the everyday concerns of the individual. We propose that when we are confronted by technology that we cope with it, that is, we rely on our everyday, background skills which are grounded in our familiarity and engagement with the world rather than cognition per se. To cope, at first sight, seems innocuous or associated with dealing with emotional situations or trauma. However to cope is not just about getting by or to ‘muddle through’ but dealing with a situation effectively. Indeed Dreyfus (1991) defines coping as the skilful engagement with, in this instance, technology. Etymologically to cope means to vie with, to match, and is from the Middle English to strike, to encounter (Skeat, 1989). 
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Figure 1: the dimensions of coping

Our earlier research has revealed some of the different forms of coping – figure 1 is an illustration of some of them. Beginning with intended use which we characterise as skilful engagement, that is, the mostly smooth and unobtrusive responsiveness to circumstances that enables human beings to get around in the world. At the other extreme of this continuum is unintended use which, of course, is the appropriation of that technology. The other dimension of coping concerns the degree to which it is voluntary. Involuntary use, that is, being required to use technology whether we like it or not – Winograd and Flores (1986) referred to this being thrown into technology. At the other end of this continuum is voluntary use, which is not only embracing technology but changing our everyday practices to accommodate it. Elsewhere we have described this as being-with (Turner, 2008).
Thus coping stands in contrast to mainstream HCI and psychological accounts of interactive technology use but is potentially of more immediate and practical use to the designer than Bormann’s account. 
2 The study
An empirical investigation of the technological horizons is, of course, an investigation of their autobiographical memories. Inconsistent with other investigations of autobiographical memory our approach has been to use probes and collect narrative accounts. A probe is a stimulus - such as a question – intended to activate a memory trace. Probes have been routinely used to retrieve autobiographical memories (e.g. Robinson, 1975; Fitzgerald, 1980) and can be traced back to Galton (1879). In this instance we have asked for people to remember their first experiences with technology; their current experiences and what they expect to of technology in the future. The probes were intended to stimulate reminiscences, story-telling, speculation and to ground and centre these recollections in clear contexts of use.
A cohort of eight postgraduate students administered the probes as part of their assessments. They were studying an advanced module in User Experience, having already completed a course in Interaction Design. All were, by this stage, proficient interviewers and several had prior professional experience in user experience posts or related domains. The questions explored in the probe were: 
1. Participants’ first experiences of technology (personal technologies and those used at home and at work /school/college): what was their first memory; what interested them; what kind of technology did they first use.

2. Their current technological experiences (personal technologies and those used at home and at work /school/college) of devices which they own, or which interest them, and the technology they use at home and at work.

3. Their expectations of technology (personal technologies and those used at home and at work /school/college) in 10 years time. What kinds of technology do they expect to own; which would interest them; which might they expect to use at home and at work.

While our primary interest was in interactive technology – so participants were guided away from discussing white goods such as washing machines, and the family car - communications and broadcast technologies such as telephones, radios, and TVs were included in the discussion. Although these technologies, in their early forms, were not very interactive we considered them useful markers of technological experience. The ensuing narrative accounts were subsequently transcribed by the interviewers but analysed by the authors of this paper.

2.1 Participants

The interviewees each recruited three participants, one in each of three age bands: 16-25, 35-45 and 55+ years, making 24 participants in total. These non-contiguous age bands were chosen to reflect three discrete technological generations. We expected that the youngest would have grown up in a technological context of mobile phones, the Internet and laptops (for example), while the childhood of the middle group would have seen the advent of early home computers and the oldest group would not have encountered modern interactive technologies until early adulthood at the earliest.

Participants’ gender and occupation are shown in table 1 below. As can be seen, they were predominantly professionals and the two younger age groups were mainly female.

	
	16 – 25 year olds
	35 – 45 year olds
	55 or older

	Gender
	2 male

6 female
	2 male

6 female
	5 male

3 female


	Occupation
	· Student (4)

· IT consultant

· Technical support officer/ student

· Security guard/youth worker

· Advertising executive
	· Salesperson

· Graduate jobseeker

· Hotel manager

· Computing support officer

· Human resources manager

· Solicitor

· Business development manager

· Unspecified
	· Pharmacist

· Secretary

· Manager (2)

· Retired teacher

· Care worker

· Consultant radiographer

· Engineer


Table 1: Participants by age, gender and occupation

3 Results

Tables 2 - 5 below list the technologies reported by participants as constituting their first technological experiences, the technologies they currently use, and their expectations for the future. It should be noted that tables 4 and 5 do not discriminate between home and work since very many technologies bridge these contexts. Also, many technologies were mentioned by more than one participant and we suspect that the inventories of current technologies may have under-reported ubiquitous devices such as the television. We than move on to consider the probe results for each of the three age cohorts around the themes of technological horizons, the device paradigm and coping. 
	16 – 25 year olds
	35 – 45 year olds
	55 or older

	· landline telephone

· television

· Commodore 64 computer

· IBM PC

· Atari computer

· Mac computer

· Nintendo 64

· Super Nintendo

· Sega Game Gear

· Sega Megadrive

· karaoke machine

· mobile phone

· games on mobile phone

· ‘toy’ laptop

· audiobooks

· CD player

· VCR
	· landline telephone

· television

· radio 

· Sinclair ZX spectrum

· BBC computer

· public pay phone

· home alarm system

· microwave

· VCR


	· landline telephone

· television
· radio




Table 2: First experiences of technology at home

	16 – 25 year olds
	35 – 45 year olds
	55 or older

	· (school) PC

· (school) Mac

· mainframe computer

· laptop

· OHP

· electronic whiteboard

· electronic till

· barcode scanner
	· PC

· fax

· photocopier

· laptop

· BBC computer
	· reel-to-reel tape recorder

· Roneo duplicator



Table 3: First experiences of technology at school or work
	16 – 25 year olds
	35 – 45 year olds
	55 or older

	· Laptop 
· Desktop PC 

· Gaming consoles 

· Mobile phone (all) 

· Virgin TV 

· HD TV 

· iPod™ 

· Digital Camera

· DVD player

· External hard disk 

· Home router

· Label printer

· Photocopier

· Palm Pilot


	· Laptop

· Desktop PC

· Games consoles 

· Mobile phone (all)

· Sky TV

· HD TV

· iPod

· Digital camera

· Digital Dictaphone™ 

· CD player


	· Laptop

· Desktop PC

· Desktop Mac

· Games consoles

· Mobile phone

· Virgin TV

· iPod

· Digital camera

· Radiographic software & hardware

· Electronic tills

· Barcode scanners
· GPS navigation aids for sailing
· DVD player

· Hi-fi
· Voice over IP




Table 4: Technologies currently in use

	16 – 25 year olds
	35 – 45 year olds
	55 or older

	· household robots

· room colours which change with mood

· self-adjusting chairs

· disappearance of dedicated televisions, hi-fis, and DVD players

· more 3D films

· better laptops

· better mobiles

· team-working from home

·  screen’ content projected onto any surface

· more eLearning with webcast lectures

· Internet central to everyone’s life

· more wireless connectivity 

· multi-purpose technologies

· more converged small devices

· more graphical interfaces

· more usable technologies
	· weight watching tool

· smart personal wearables 

· personal organisation tools

· merged home devices

· cars which drive themselves

· more electric cars

· hoverboard

· more teleconferencing

· more usable technologies

· gesture input

· more powerful small devices

· faster connectivity


	· (voice-controlled) home management systems

· household robots

· in-car head-up displays

· medical diagnosis systems

· specialist medical technologies

· virtual fax

· smartboards

· device which downloads the day’s work

· less use of keyboard input

· better laptops

· better mobiles

· better radios

· greener technologies

· more reliable technologies


Table 5: Expectations for future technologies

3.1 The youngest participants

Members of the youngest cohort ranged in age from 18 to 24. All were students, professionals or aspiring professionals, immersed in technologies as part of everyday home, work or college life. 
3.1.1 Technological horizons

Older participants in this group remember the early generations of home and computers, which are likely to have remained in use for some years after their launch. 

“It was the most old-school keyboard I have ever seen…the one that clicks….it had like colour coded buttons. I remember hitting an orange button…I don’t remember much about [the system] apart from that keyboard” (P1, of the Commodore 64)

However, laptops were sufficiently established as a consumer item for a toy version to be received by one 22 year old participant as a childhood Christmas present. Games are a prominent feature in early memories, sometimes against the best intentions of parents:

“I wanted my parents to buy me a Gameboy, and they bought me an encyclopaedia instead. So I saved up my money and bought my own. And then my mum asked me to tell people that they bought me it, because she was embarrassed.”(P10)

“Playing games. Sonic. I was about three or four. I held it. It was a handheld one. But we had a plug in one when we were older. It was amazing. It was pure massive. It was dead thick, but the screen was wee and the buttons big ... Nintendo 64. Handheld one, the Gameboy. Played Donkey Kong and Crash Bandicoot ... Computer, again for games. Played FIFA ... This was before we had the Internet … “(P19)
Another participant first encountered mobile technology through playing games on her father’s phone. As the background landscape to these innovations, participants remember cumbersome televisions – some still monochrome - landline telephones, in some cases rotary dial models and video recorders. Overall, having been familiar with interactive technologies from the first, current devices fit comfortably within this group’s technological horizons, as we report in section 3.1.3.

What is perhaps more surprising is the modest nature of technological advances predicted for the future, as shown in table 5. With the exception of some improvements in domestic comfort (for example the potentially disconcerting mood-sensitive décor), these comprise either enhancements to existing tools or their greater penetration. Perhaps the very familiarity of technology inhibits creative thought about its future:

“To be honest, it is weird thinking of new devices. It seems as if everything was already invented. I expect there will be improvements in technology but I can’t image new technology. I see myself with a better laptop but who knows … ” (P13)
3.1.2 The device paradigm

Among this group of respondents, there is little discussion of the technology per se, and the device paradigm at work is evidenced by the treatment of technology as means to an end and the interface to other services which are treated as ‘black boxes”. The mobile phone owned by P16 exemplifies this:

“I think, you know, your phone becomes one of your limbs. And you just use it without even thinking about it” (P16)

In similar mode, description of technologies is predominantly in terms of their purpose and place in their users’ lives:

“So socialising, communication. All for entertainment too. Keeping up to date with what's on. The news and weather. You can go on social networking sites with them. You can text on the Blackberry, the laptop and the computer. MSN as well. Socialise with nearly all my friends like that.” (P19)
However, this is not the case for everyone. P10, who describes herself as a ‘gadget person’ is a technical support worker. She has given her laptop and external hard drive personal names, and enjoys learning how things work:

“It’s nice to play more [with devices] without worrying about breaking things. It’s much easier now that I’ve got my own.”(P10)
There is equivocal evidence as to how far technologies are treated as consumer commodities in terms of their status value:

“I had to get my older sister’s phone that was a really simple one. This can be a trauma for a teenager, you know? Haha. I treated it really badly trying to break it, but the mobile phone was very resistant …” (P13)

“Not too bothered about having the latest stuff. If I get an iPod, I am happy it can last for years. Some of my friends do like to have all the latest stuff.” (P19)

P19 also perceives that early technologies (games consoles) were less disposable than their 2010 counterparts:

“The stuff never seemed to break. It was so simple. No touchscreens. Just buttons. It was quite fun.”(P19)
3.1.3 Coping

For this generation, coping with technology is not an issue. It is simply there to be used, and even if some aspects are not immediately clear, they soon become second nature with a modicum of trial and error and through knowledge of other devices:

[of temporary jobs] “They always ask, ‘have you used [system] before?’, and I was like, no, I learned it in about five minutes. But you don’t say that.”(P10)

“I’m not very knowledgeable about it. I pick it up as I go along as necessity kind of dictates.” (P16)

Although others are sometimes thought to have difficulties, as this [male] IT consultant comments:

“… because gadgets are prone to do mistakes and sometimes breakdown ... normally when such things happen guys jump to see what can be done to fix it ... .and even he is not able to do it he will go and ask his friends or customer service …  I think that girls are more scared when it comes to these kind of hassle ...” (P7)
Finally, technologies bridge work and play, which adds to their familiarity:

“That’s the great thing about the laptop and a wireless connection. I can do my coursework in my bedroom and then watch a film in the living room on the same device.” (P1)
3.2 The middle-aged

The ages of our middle cohort spanned the entire age band from 35 to 45, and were again largely in professional occupations.
3.2.1 Technological horizons

The younger participants in this group remember the early home and educational computers cited by their younger counterparts. At the older end of the age spectrum, first domestic experiences are largely confined to landline telephones, sometimes in the form of a public payphone, audio cassette recorders and television, sometimes coupled with a video recorder. Cassette recorders and later video recorders permitted a novel and gratifying degree of control:

“You were able to play a song anytime you wanted. That is so different from listening to songs on the radio.” (P2)
In the workplace the fax was a welcome innovation:

“It was really amazing seeing a piece of paper being instantly sent to another part of the world so quickly. This was all before the email you know.” (P2)
As for current technologies, it would appear that informants’ original horizons have expanded in accommodating new interactive tools for work and home life. All have a laptop or desktop computer and a mobile phone, with regular upgrades and reliance on the internet taken-for-granted parts of the domestic scenery. 
“I’ve moved from dial-up to broadband, and wireless now. And I’ve done that myself, thought knowledge from work.” P11
For some, earlier ways of doing things have become unthinkable:

“I think it would be almost impossible to work now without using technology like this. It’s hard to imagine life without it.” (P14)
But, as for the 16-25 year olds, expectations of the future are predominantly evolutionary rather than revolutionary, as can be seen in table 5.
3.2.2 The device paradigm
For most informants, technologies are again used instrumentally rather than constituting a locus of interest and concern in themselves, although there may be a lurking sense of unease. P20, a solicitor, goes online to keep in touch with friends and family, to pay bills, for entertainment and to plan holidays, and:

"Nothing interests me in the technologies themselves. It interests me only in how they can help me do what I want to do. I feel in control when using them. Most of the time I can work it and it doesn't go wrong …  I don't like that I don't fully understand things, when they go wrong I get frustrated (P20)
But for some, the technology itself is the point. P11 is a computing support officer.

“I enjoy [technology]... Although it does change, I do like the fact that it changes, because it keeps it interesting. And you don’t get bored.”(P11)
This age cohort, perhaps more markedly than the younger informants, suggest that technologies are also consumer commodities and thus the object of personal taste and peer influence.
" I like them to be cool. I like them to be pink, which is my favourite colour. I see them a lot and use them a lot and want them to look nice. But you also get them out in public and I want people to think they are nice." (P20)
“ I resisted it [having a mobile phone] for a long long time. I kind of felt that, erm, I, I don’t want to be left behind here” (P17)
3.2.3 Coping
Informants of this generation encountered few interactive technologies in their formative years, yet their current usage is unproblematic. This is facilitated by the similarity of tools at home and work.

“I don’t really find it much of a problem. I am already familiar with how a computer works from home so all I needed to do was learn how the customer database software worked and how to use the telephone” and “You’ve used one of them, you’ve used them all”(P2)
“... nowadays the use of laptop and computers are everywhere..its more wide … more varied … as opposed to traditional ... let`s say ten to fifteen years ago where you were using it at work for a particular purpose ... for example in my case I was using it for report writing ... presentation ... “(P8)

Another mode of coping is to seek the aid of others (although even this informant later adds that she is actually capable of managing the set up herself):

“No, no, he does it. He, he sets it all up and it’s, it’s fine and it’s all wired up and connected up properly and it all works.” (P17)
While there were occasional frustrations when functionality failed, or devices were not ready for use ‘out-of-the-box’, no-one in this group alluded to difficulties in making use of the technologies at their disposal.
3.3 The oldest participants
All but one of the eight oldest participants are still in employment, their ages ranging from 57 to 64. Their occupations are once more predominantly professional or managerial, although one of the group is a care-worker.
3.3.1 Technological horizons
At home, first technologies for this oldest group were generally comprised the radio, a landline telephone and – sometimes not until later childhood – the television. For others, the television was a treat to be viewed at a relative’s house, while phone calls were made from a public phone box. Controls required physical intervention:

“You had to get off your butt to control things. Only two stations on the TV, on / off. Volume changer. You didn't change the brightness or anything.” (P21)
At work, duplicators, reel-to-reel tape recorders, programmable calculators and, eventually, the first generation of computers were encountered, prompting experiments with computing at home:

“And the things they did were absurd and trivial and stupid. But people loved it. Because it was really the first kind of computer technology available to ordinary people.” (P12)

However, by the their late fifties and early sixties, this cohort are exploiting technologies which, in their range at least, compare closely to those discussed by younger participants. All but one have mobile phones. While fewer have laptops, two participants discuss in some depth the use of sophisticated systems at work (radiographic technology) and for leisure (GPS navigation aids for sailing). 

As was the case with younger groups, there are no grand visions for future technologies, though smart homes and home robots make a reappearance.
3.3.2 The device paradigm
This age group is somewhat less homogenous than their younger peers in their degree of engagement with technology as, in Borgmann’s terminology, a thing rather than a device or commodity. Some routinely use laptops and mobiles simply for shopping, entertainment and other domestic tasks just as participants in other groups. In the case of a number of people, as computing technology has appeared in the workplace or home it has been necessary to understand and learn its operation. For P21, a consultant radiographer, this is part of her specialist role, whereas most of her colleagues simply use the equipment. And here is P24, an engineer who experimented in solving work-related problems with an early Sinclair ZX81 bought for home use describing his GPS system:

“… and then GPS came about, but that works on very low power, and apparently, if you have a 4 watt transmitter, you can actually jam all the signals for 100 miles. So, it’s very vulnerable and it’s likely to go down. So there’s a re-emergence of something called LOREN operating in Europe which basically operates on land-based signals.”(P24).
While P12, having once been an early computer enthusiast, now observes that:

“I’ve kind of given up on being a student of technology. I just learn as much as I need to use it.”(P12)

Other participants perceive that technology may be a useful device for others but not for them:

“Honestly, it’s not worthy learning. I’m interested in other things, not spending my life in front of a screen but I understand that it is very useful” (P15)

 “I haven’t ever done my shopping on, you know, my grocery shopping on computer, any-, anything like that …  I really, well, I prefer to go to the shops.” (P18)
While there were occasional expressions of concern among younger age groups about the rapid obsolescence of new technological commodities, older participants are rather more vociferous on the subject: 

“… by the time you learn the new technology… a new one is already no the market ... so we try to catch up and keep up to date with new technologies but it always goes ahead of us ... so its like a constant battle to keep up to date (P9)

“We were of the generation who liked to use things until they break, and repair them and carry on, but I guess that the life of an object now, certainly in mobile telephones, and the pace at which new devices are introduced is faster than the pace at which the old phones are dying, which to us (our generation) is a bit of a laugh.”(P24)
3.3.3 Coping
As we have seen above, some of this group have coped with the changing generations of technologies through applying knowledge gained at home to work problems, or vice versa, others through the necessity to engage with upgraded tools at work and still others cope through using others as intermediaries:

“We own a laptop, it is my wife who uses it. I never learnt so maybe things are not so different, he-he. Completely out of touch! Normally I say to my wife “Can you book something?”, “Can you get a price?”, like when I was working and I asked my secretary to type a letter”. (P15)
There is perhaps an underlying issue here about typing as input, and the status of operating a typewriter and by extension, a computer. For some professionals and managers of an older generation, typing was something undertaken by secretaries or clerks, and does not appear to be easily adopted:

“Keyboards take time to master whereas touch-screen is really easy” (P1)
4 Discussion

This paper began with a discussion of Borgmann’s concept of the technological horizon as a characterisation of our use of technology. Borgmann has argued for the existence of differently pitched or defined horizons in different groups of people as a consequence of their age and their differential exposure to technology. This horizon is a consequence of our familiarity with technology and defines how far people can ‘see’ (which respect to, for example, technological development). Elsewhere we have also established the importance of familiarity with technology for older people (e.g. Turner, 2008) but the relevance of a conceptual (technological) horizon, which may bind, delimit and colour our experience of new technology, has remained largely unexplored, Docampo Rama et al.’s work being a significant exception. In summary we found:

· Little evidence to suggest that technological horizons are fixed in the experiences of early life;
· Expectations for the future of technology are firmly based in the familiar which, of course, may indicate the presence of a technological horizon;

· Although there was abundant evidence of the device paradigm this was less pronounced in the oldest group, whose technology use and experience is more diverse.
Finally, and most significantly for our thesis:

· The widespread and homogenous use of, and engagement with, a range of interactive technologies across all age groups and (most importantly) everyone who wishes to cope succeeds in doing so typically by transferring knowledge from one domain to another (e.g. leisure to work).
The qualitative data
 we elicited did not yield unequivocal evidence for technological horizons in any of the informants. The horizon – if it exists – seems to be porous and flexible excepting for those people who really have not worked with interactive technology such as manual workers. Perhaps this finding is a little unsurprising as Borgmann was writing more than 25 years ago – a generation ago – a time when the growth and pervasiveness of interactive technology could not have been foreseen. We are, of course, conscious of the relatively small sample size in this study. 

What our probes did disclosed was evidence of the device paradigm for all age bands but particularly in the accounts elicited from the younger informants. This evidence was in two (overlapping) forms: firstly, we found younger people often only have surface knowledge (procedural knowledge) of the technology they use and frequently do not care about how it worked. Thus we contrast surface knowledge with the many mental model accounts (conceptual knowledge) of technology use (e.g. Norman, 1990; Payne, 1991) which were see to be a sine qua non for the successful operation of complex technology. Secondly, younger people were happy to adopt a ‘disposable’ attitude or approach to technology which we take to mean that they perceive it purely as a means to an end where that end may have more to do with fashion or status (e.g. being an iPhone user). We speculate that younger people inhabit a more technologically homogeneous world with work (college), home and leisure are all being mediated by the same technology and same everyday practices. Younger people cope with technology by seamless appropriating practice and across these traditionally segmented.
While there is evidence of the device paradigm in younger people, there is little evidence of the converse (i.e. technology treated as a socially embedded ‘thing’) in the older informant and again we speculate that this is because older people inhabit much more heterogeneous worlds – simply as a consequence of having lived for longer! The technology mediating the everyday practices at work, home or at leisure are likely to be quite diverse and have an historical dimension (indeed this is the very reason we were prompted to undertake this investigation). 

So, where does this leave the older worker? We conclude that we should seek to design for practice and not technology as such and design for familiarity – but not by way of metaphor (cf. the desktop metaphor) but by better understanding the range of background practices people bring to bear when coping. We do not propose that the older worker is stigmatised by having a special user interface (or whatever) but is actively encouraged to cope with technology by appropriating from their other experiences and to adopt (and adapt) the kinds of coping strategies (e.g. seeking help from a trusted source) they are developed elsewhere for the workplace.  
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� A kind of mimeograph.


� Our use of probes rather than structured or semi-structured interviewing proved to be successful and we would recommend their use in similar situations. These probes have revealed how people have coped with the technology they encountered at different times in their lives within an implicit autobiographical narrative – which, we suggest, provided a useful, sense-making framework in contrast to simply responding to relatively context-free questions.
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