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1 GROUP MEMBERSHIP AND FOCUS 

This mini-workshop addressed the use of information about the context of human usage for 
interactive systems. The history of the theory and practice of using human context is briefly 
reviewed. The authors' views on current practice in research and development, pressures for 
improved use of contextual information in product development, and obstacles to 
improvements are then presented. The report ends with some strategies for addressing 
obstacles to progress, and a research agenda that recognises a comprehensive set of industrial 
needs and constraints. 

With only one academic member, the group's membership resulted in a welcome focus on 
the industrial use of contextual information in product development. There was a good range 
of industrial experience: an ex-academic working on novel product development, a member 
of research staff in a large industrial laboratory, and two senior staff from major suppliers of 
large computer systems. All were experiencing pressures to inform development with 
knowledge of how products and tools would be used in practice. 
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2 BACKGROUND TO THE DISCUSSION 

The proposal for this workshop was motivated by the substantial gap between best 
practice in HCI and structured methods for interactive systems development. There are 
many design case studies that mention studies of users, their work and their working 
environment, and the successful exploitation of these studies in system development, but 
such reports tend to be superficial and lack the detail required to extend development 
methods to take advantage of specific achievements. 

The gap is something of a surprise when it first becomes apparent, since there is a 20 year 
history of HCI papers that have shown that systems often fail, resulting in underuse, misuse 
or abuse, when the developers have failed to consider how a system will actually be used, 
who will use it (or be impacted by it) and where it will be used. This stable trinity of users 
(stakeholders), their tasks (activities/work) and their environment has long been part of HCI 
orthodoxy. However, while it is clear that information about users, tasks and the work 
environment are relevant to a system's success, there are few reports of the systematic and 
explicit use of this information after the requirements phase of system development. 

Over the last 10 years, (information about) users, tasks and the work environment has been 
increasingly referred to under the unifying concept of 'context'. Thus methods initially 
developed at Digital for gathering information about users, tasks and the work environment 
were given the 'trademark' of 'Contextual Inquiry'. (Holtzblatt and Beyer 1993). Similarly, 
'Contextual Evaluation' is a usability testing method that uses real users performing realistic 
tasks in their own working environment (Monk et al. 1993). In both methods, the focus is on 
direct user involvement at their place of work, with little use of explicit records of contextual 
information (e.g., user knowledge, user experience, user autonomy, task criticality, task 
variability, task quality, noise, lighting, organisational structure). In particular, 'Contextual 
Inquiry' rejects the use of preformed categories about relevant forms of information (how 
analysts reprogram their views of their world is another issue!) 

The title of this workshop reflects the increasing use of the integrating concept of 'context'. 
The 'human' prefix distinguishes it from other uses of 'context' within computer science (e.g., 
'process context' within operating systems, 'context-sensitive help' within HCI). However, 
there is a danger in becoming too abstract when using such a vague integrating concept, as 
shown in the extensive discussions about the nature of 'Context' in a recent special issue of the 
journal Human-Computer Interaction (Seely-Brown and Duguid 1994). Such uncertainty and 
divergence was not an issue when stakeholders, tasks and the work environment were the 
default focus for good HCI requirements process. 

In this report, the term 'human context' is used merely as a convenient shorthand for 
relevant information about stakeholders, tasks/activities and the work environment. The 
definition of 'context' was never an issue during discussions, and the value of gathering 
contextual information was taken for granted. The benefits of making good use of contextual 
information are well understood. Group members quickly drew up lists of benefits that 
addressed improvements to developed systems and improvements to the development 
process. These are now summarised. 
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Making successful use of information about human context should deliver well-known 
improvements to developed systems (and, for industry, sell products in substantial volumes as 
a result). In short, successful use of information is reflected in systems that fit their users, fit 
their work, and fit their working environment, and thus are demonstrably effective and 
efficient in their support for relevant tasks and activities. 

Making successful use of information about human context should also deliver well
known improvements to development process. Development should become more efficient, 
since proposed requirements will be less subject to change, resulting in fewer and less 
extensive design iterations during development, and fewer change requests after a system is 
installed or a product is released (for fmal use or beta testing). However, later development 
phases will also be improved. Information about the context of human usage supports 
planning of user testing, quality control procedures, the production of user documentation, the 
planning of user training, and the planning of installation. When relevant information is 
gathered early in development, this is available for use at the outset of each late development 
activity. There are also benefits for 'group memory'. Successful use of the human context 
also requires careful recording of contextual information, since the original designers of a 
system may leave a project during implementation. Furthermore, none of a system's 
developers may be available once a system enters the maintenance phase. Well-structured 
and relevant information about a system's context of usage is critical if misguided 
modifications are to be avoided. 

3 CURRENT PRACTICE 

There is considerable consensus on the broad categories of contextual information that must 
be collected to ensure efficient development of effective systems (the methods of collection 
are more controversial). There are many examples of designers who have made successful 
use of contextual information. However, there are relatively few detailed examples of which 
information was used and how it was used. Current practice is thus uneven. There are 
structured methods that include some form of contextual study (HUFIT, MUSE, MuSiC, Hix 
and Hartson's Star Model). There are even some methods that structure the outputs of these 
studies in a form that can be used to generate initial high level designs (Hutt et al. 1987). 
However, such industrial methods are deliberately narrow in scope and only draw on limited 
possible uses of contextual information. 

The state of the art is thus that extensive information about the context of usage is regularly 
gathered, but the use of this information depends on the tacit skills of talented and 
experienced individuals. There are thus neither theories nor comprehensive methods on the 
relationship between contextual information and system designs. Since individuals with 
extensive and proven HCI talent and experience are very rare, industrial practice does not 
typically gather and use contextual information in the early stages of development. When 
information is gathered, it may be inappropriate or poorly communicated to developers. 
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Design decisions have tended to be made on the basis of perceived market expectations 
('me-too' products), although many organisations are trying to move away from this. Design 
decisions are often made on the basis of new technological opportunities ('technology push' 
rather than 'user pull'). A common way to confront the realities of use is to employ 
prototypes to elicit information about the context of use, but it is hard to see how this can 
elicit relevant information in a comprehensive manner. The process is very speculative. 

The most common rendezvous with the realities of use comes with beta testing. In much 
software development, this is the first real contact with actual users and their work. However, 
beta testing is not inherently more thorough than early prototyping for eliciting a 
comprehensive range of relevant contextual information. The limited, uneven and 
unpredictable contact with the context of use during beta testing is reflected in the large 
number of change requests that can be made in the months after ftnal installation. 

In summary, there is an unwelcome gap, not only between what is achieved and what 
could be achieved in the use of contextual information, but between what has been achieved 
on showcase projects and the reporting and analysis of the successful use of human context. 
The benefits of early, comprehensive and systematic use of contextual information are well 
understood. However, the actual process of this use is poorly understood. The best practice 
is based. on the tacit knowledge of very talented individuals with extensive experience. We 
need to move beyond admiration to replication. 

4 PRESSURES FOR BETIER USE OF TilE HUMAN CONTEXT 

The awareness of gaps between potential and reality, and between performance and 
understanding is growing with increasing industrial pressure for full and effective use of 
contextual information. The current experiences of the industrial members of this working 
group reflect a range of different pressures. One member's organisations moving from 
reliance on hardware products to diversification into software products for home and office 
markets. An other's organisation is moving from reliance on generic hardware products and 
systems software to vertical markets that allow value to be added to this hardware and 
software. An other's organisation must minimise the disruption of constant change requests 
without damaging customer relationships (the change process is the established, albeit 
inefficient, mechanism for responding to user needs). A research division is now actively 
managed to extend the use of software tool prototypes beyond the research laboratory to 
revenue earning operational divisions. 

There is now a shift from understanding the benefits of early use of contextual information 
to an obligation to exploit these benefits. The move into mass consumer markets is one of the 
key forces here. Here, understanding the context of use is not merely 'beneficial', it is 
essential to product success. The explosion in job openings for usability specialists reflects 
this shift of contextual issues from the periphery to the core of systems development. 
Another pervasive influence is the increased importance of quality management, since the 
development of high quality software necessarily involves extensive use of contextual 
information. 
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5 OBSTACLES TO BEITER USE OF THE HUMAN CONTEXT 

Full and effective early use of contextual information is not only important, but urgent. 
However, the failure to use human context in early development has not only been due to 
indifference. We could quickly construct a list of obstacles to the widespread adoption of 
contextual development approaches. 

There are fears about the time and effort required to gather information about the context 
of use, and the skills required to do this reliably and efficiently. There are considerable fears 
of wasted effort, with much information gathered that turns out to be irrelevant to the final 
design. Furthermore, the additional consideration of contextual information is perceived by 
many as further complicating what is already an often unmanageable software development 
process. 

Lastly, the need to do something now about contextual development is not accompanied 
by a mature knowledge of what to do with information about human context. We have 
existence proofs of successful use by talented individuals, but no structured methods that 
make comprehensive use of contextual information (which is either to be collected without 
guidance on its use, or to be restricted to the little that can definitely be used). Given this 
ignorance about what we can really do reliably with contextual information, there is a clear 
risk of raising stakeholder's hopes with promises of transparent, efficient and effective work 
support systems that will not be delivered. 

6 OVERCOMING OBSTACLES 

Concerns over time, effort and waste have already been addressed in data gathering 
approaches which begin with a clear focus (Wixon and Raven 1994).Limitations on the 
design space due to the adoption of user interface standards can also reduce the number of 
'contextualised' design decisions that are possible. 

Time, effort and waste should be further addressed by the potential re-usability of much 
of each contextual study, especially for products and systems for similar application domains 
and vertical markets. Re-use can also reduce the demand for skilled investigators. Raising 
hopes can be addressed by careful management of expectations, as long as the provider
purchaser relationship is open to the entailed candour. However, the only strategy for 
overcoming our effective ignorance of how contextual information gets used is to conduct 
more focused research. It is not enough to know that certain forms of information can be 
relevant, we must be able to see how and why they become relevant in the face of different 
design options. 

7 A RESEARCH AGENDA 

The critical obstacle is our limited understanding of what actual contextual information is 
relevant to design decisions, and how it can be used in design and modification decisions. In 
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contrast, the use of contextual information in user testing, user documentation, training needs 
analysis and installation plans is well understood. The issue is one of understanding and not 
of competence (i.e., it gets done, but we can't say how). 

The appropriate research strategy is thus to conduct case studies that establish the validity 
of different interactions between human context and design decisions. Ideally, these 
interactions should have some predictive power, i.e., there should be statements that gathering 
some form of contextual information and using it in some way in design will result in some 
achievement of product quality. Such research will reduce unpredictable reliance on the 
talents of scarce individuals. Instead, academic research should develop general theories of 
contextual development that can provide explicit guidance on the collection of contextual 
information and its subsequent use. 

There should be two thrusts to future research on the systematic full and effective use of 
contextual information during the complete development life cycle. Academic research can 
provide the frrst thrust. It is needed to fill the gaps in our public knowledge on the 
exploitation of contextual information. To do this, we need ways of recording contextual 
information and ways of recording design decisions. Both are lacking from current 
participative and process-based approaches to context which maintain limited records (at best) 
of contextual information (often making direct use of the actual context instead) and 
generally have no representations of design (decision)s. Explicit knowledge of the interaction 
between human context and design decisions requires both forms of description. This fact 
underpins the research programme of Literate Development at the University of Glasgow 
(Cockton et al. 1995). Case studies of new development and extant systems analysis are 
being used to expose the actual and potential uses of contextual information during design. 

A second thrust of pragmatic research is required to ensure that academic research outputs 
are usable in industry. This research needs to be sensitive to the needs and constraints of the 
software industry. In short, we must take account of the 'context of context' to be able to 
exploit research results from programmes such as Literate Development. Lastly, tool support 
for the complexities of Literate Development are required. 

We drew up a list of industrial concerns: 

Domain specialisation 
Application domains differ in the nature of relevant contextual information and the way that 
this information is used during design. Re-use of contextual studies, and the choice of an 
appropriate focus for these studies, will be aided by a proper understanding of differences 
between application domains. 

General theories of contextual development should be amenable to specialisation for 
specific application domains. 

Style specialisation 
Target environments differ in the design opportunities that they offer (e.g., different toolkits 
result in different design spaces). 
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General theories of contextual development should be amenable to specialisation for 
specific design spaces. 

Producer-purchaser relationships 
These can be modelled by a continuum with poles based on the number of users, their contact 
with the developers and their knowledge of the domain and computers. Atone extreme, there 
are a few users with deep domain and technological knowledge in frequent contact with 
developers. Further differences arise when the producer and purchaser are within the same 
organisation. At the other extreme, there are potentially millions of users with little domain 
and no technological knowledge, and with no contact with developers. 

General theories of contextual development should be amenable to specialisation for 
different points on this continuum. 

Market versus technology driven development 
Product opportunities generally arise from identifying the right market, supporting the correct 
activities for that market ('right tasks') and then fmding the best technological solution for the 
focused market needs. This is often called 'user-pull'. However, most computer products 
have had a reverse development, beginning with the 'best way' and arriving at the right 
market by a somewhat chaotic exploration of supportable tasks. This is often called 
'technology-push'. Contextual development is generally associated with user-pull. More 
user-pull is indeed needed for software products, but there is no escaping the fact that 
technology provides and restricts opportunities, and also determines the economics of 
responding to these opportunities. Products based on new technologies and produced by 
small start-up companies involve more technology-push than user-pull. Here, contextual 
information will be used later rather than sooner. 

General theories of contextual development should be amenable to late introduction of 
contextual considerations, and be adaptable to new design spaces arising from the 
development of new interaction capabilities. 

There are further variables that are more relevant to the developers' use of contextual 
development rather than to the academic development of theories. 

Product considerations 
Systems with short envisaged life spans need to be developed differently to those which will 
be operational for several years and will pass through several versions. Contextual 
development methods will have to be specialised for the former. 

Similarly, mass markets and new markets for suppliers introduce specific requirements for 
data collection. Group members had used various approaches to fmding data sources for 
contextual information (e.g., Seybold reports, convention delegates and potential component 
suppliers with established knowledge of markets new to suppliers, representative users 
recruited via market research agencies). Pragmatic research needs to address the 
identification and exploitation of such data sources. 
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Product cycle considerations 
Product cycles vary, but they are generally much shorter than academics would like! 
Contextual development methods will have to be specialised for the short product 
development cycles that are seen as crucial for commercial success (e.g., Systematic 
Creativity, see paper in this volume). 

Development process considerations 
Budgets for contextual studies will vary, depending on other product variables, but whatever 
the budget, it must be possible to estimate and control costs introduced by contextual 
development. Methods need to cope with the reduction in HCI skills as a system moves into 
the maintenance phase (HCI internships for software maintenance staff may also be 
necessary). Lastly, the notations used to record design (decision)s need to be compatible with 
the analysis and design notations that are already in use. 

8 CONCLUSIONS 

We know that developers should make early use of contextual information when developing 
software systems. We know that such information has been used successfully, but our 
knowledge of what has been used or how it is used is not systematic and lacks reliability and 
comprehensiveness. Academic research is needed to develop general theories based on valid 
interactions between contextual information and 'good' design decisions. Ideally, these 
interactions should support predictions about design outcomes. 

The need for such research is now urgent, as commercial pressures and developments have 
made full and effective use of contextual information an urgent concern rather than just an 
attractive set of benefits. Such research must be targeted at known gaps between the 
competence of talented individuals and public knowledge on contextual development. Such 
research must also produce theories and methods that are adaptable to different industrial 
needs and constraints. 
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