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ABSTRACT

Designing is an abstract activity. In designingugons must be derived in an environment where
design requirements, methods and evaluation @it@ré subject to frequent change. Consequently
while designing, recognisingpmething that makesomething better or worse in relation to its context,
is vital to achieve design solution [1]. The ingationship shared by context and designing though
acknowledged; understanding of the same has rechdumzy yet. A theoretical interpretation of
designing andcontext is a necessary precursor to develop such an uaddiisg. While the literature

in design domain is rich in discussions on desigrilve same is not the case with later. Although a
great amount of deliberation on the notion of cenexists in other domains of study, however, a
comprehensive dialogue in relation to design isdade This paper intends to address few aspects of
this issue by providing a definition of context ttha synthesised through a broad survey and
argumentation.
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1 WHY CONTEXT IS IMPORTANT?

Consider the conversation - ‘Yesterday's practies tiring’. Certainly we need more information to
understand the meaning of the above sentence agtig@w’ could be for a cricket match, or a theatre
play, or something else. It is the context alonétiis capable of determining relevant interpretati
Linguistics has for long accepted the crucial rofecontext in human communication. Studies of
human-human dialogue show that explanations catestébout one-third of dialogues, most of them
being offered spontaneously without questions. Tdle of explanations is to convey contextual
information that is missing in the interpreter'sntext [2]. When Schon and Wiggins suggest that,
‘designing is a reflective conversation with madéyi conducted in the medium of drawing and
crucially dependent on seeing’ [1], it remains imtpot to unravel what is influencing sucéflective
conversation and seeing. Valkenburg and Dorst have describefflection as an activity aimed at
exploration and formation of context [3]. In a reteonference held in Hohenkammer, during the
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Figure 1 - A shared mental model of team designing
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discussions on ‘team designing’, a shared mentdleinof interaction between individuals was formed
that incorporates ‘design context’ at its centrg¢Fe 1) [4]. Purcell and Sodersten while descgbin
the role of sketches in designing explain thameéw spatial relationships and forms that emerge ar
tied to the particular characteristics of the degigocess at that point in time...they are situatetie
context...” [5]. On the other hand Friedrich obgehin a protocol study that, ‘More than collectimg
list of requirements, designers seek to come thaaesl understanding of the device by invoking
contexts...” [6]. Dorst and Hendriks describedesign does not just take place in a context, it t
the context pervades the design process’ [7]. Thvxservations taken from description of design
studies of individual designers and those workimg iteam clearly indicate the crucial role of cahte
in designing. However, as concluded in the Hohemkamconference, the analysis of design context
is still inadequate. Thus a theoretical interpietabf the notion of context in relation to desigmi
supported by empirical observations is of utmosidnen order to arrive at a concise understanding

[8].

2 WHAT IS CONTEXT?

The necessary condition to understand the notiaowofext is its formal definition, which can actas
foundation for theoretical deliberation. The waahtext has been used in varied ways in the design
literature conveying different interpretations. Tieowing list, adapted from Charlton and Wallace
[9], demonstrates the breadth of interpretatiothefterm ‘context’ held in the design literature.

* ‘The issue(s), goal(s) or requirement(s) being esi¥d by the current part of the product
development process: e.g. safety; usability; asgémb

« ‘The function(s) currently being considered forampect of the product: e.g. transmitting a
torque; acting as a pressure vessel'.

« ‘The current phase of the product lifecycle: eggign; manufacturing; marketing; disposal’.

« ‘The activity within the current lifecycle phasegeconcept generation during design;
operating an emergency stop during use’.

* ‘The physical surroundings with which a part of greduct can interact, including either
internal or external aspects of the product's emvirent: e.g. the components in a hydraulic
system; the temperature of the operating enviromintie® manufacturing environment;
aspects of the surrounding landscape reflected arehitectural design’.

* ‘The abstract surroundings with which a part of pheduct can interact, including higher
conceptual levels within which the part is nesed: the business process supported by a
document management system; the document strustuséheadings and titles enclosing this
sentence; thenood for fashion this season'.

* ‘The application sector for the product: e.g. apage; medical’.

e ‘The current reasoning domain: e.g. electrical; nagical’.

* ‘The current reasoning framework and activity: @lgnning; CBR; training a neural
network’.

» ‘The stakeholders for a particular activity withire product lifecycle, together with their
capabilities, limitations, skills and training: euwgers; production line workers’.

« ‘The environment in which stakeholders performitlaetivities, including both physical and
temporal surroundings: e.g. a clean room; collesigotder things which happen to be on the
desk; theFriday afternoon effect; the previous task’.

* ‘The abstract (organisational) environment in wistikeholders perform their activities: e.qg.
the design process or method being followed; thislative or regulatory framework’.

*  ‘The commercial, political or economic environmehthe product: e.g. a boom in
construction; an ageing population’.

e ‘The social or cultural environment of the produeg. the references it makes to previous
products’.

* ‘The preferences, presuppositions or (possiblyigdaiieliefs held by an agent’.

Charlton and Wallace themselves defined contextastext is only the relevant information’ [9]. On
the other hand Hekkert and van Dijk define context'a set of factors selected and combined by the
designer’ [10]. It is easily noted here that, these definitions share a disparity in their convegye
meaning. Even a superficial exercise to compare @mbse one generally applicable definition
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among the listed above turns out to be a futile &oe example, first nine definitions in the lisbsely
corroborate to the definition proposed by Chartiod Wallace. Similarly, the last definition frometh
list more or less reflects the idea behind Heklaad van Dijk's definition. Further the definitioy b
Charlton and Wallace as well as that by Hekkert sad Dijk, rather partially characterise the
definitions numbered ten to fourteen in the lish itnportant fact here is also that, almost allhafse
definitions are based on the intuition of authard aot on rigorous synthesis process. Therefaee it
pertinent to have a concrete as well as generalplicable definition of context, derived through
transparent argumentation as opposed to intuitibabsence of any well argued definition of context
in the design literature, we first present herardormal definition. The approach adopted hereois t
discuss various worldviews held by different domsaof study about the notion of context, and
simultaneously extract the salient points in ortierdevise a concise definition of context. It is
believed that such a definition will form the basisunderstand the interplay between context and
designing [8].

3 FRAMING CONTEXT
Before moving further it is important here now tyide an informal characterisation of context.
Dewey has described role of context in human comeation as: ‘We grasp the meaning of what is
said in our language not because appreciation ofegb is unnecessary but because context is
inescapably present’ [11]. Etymology of the worchtext can be traced back to Lationtextus -
connection of words, coherence, fraontexere- to weave together. Two dictionary definitions of
context are:

» the situation within which something exists or heipg and that can help explain it

(Cambridge)

« the interrelated conditions in which something tsx@ occurs (Merriam-Webster).
Thus, to begin with, context can be defined a®-ftame defining the occurrencesoimething in the
coherent backdrop abmething. For long, studies in the domains of linguistiosl aatural language
processing, philosophy, psychology, were engageskptoration and understanding of context. The
renewed interest in studies relating to contextinduthe last few decades, is however solely due to
the emergence of computation. Artificial intelligen(Al) in particular and coupled by its sub-dongain
including knowledge-based systems, ubiquitous arggsive computing have brought the issues of
context-awareness in computing to the forefronte Titeed arose due to the fact that, human -
computer interaction is an ill-posed problem dughwrequirement that context be explicitly staied
the computer. On the other hand in human - humamamication, context is taken for granted to the
extent that we do not need to explicitly chalk @wery underlying assumption and fact. The
inescapable embrace of context by Al is evidenmficenat's admission - ‘During the 1984 - 1989
time period, as th&€yc common sense knowledge base grew ever largeecirbe increasingly
difficult to shoehorn every fact and rule into theme flatworld. Finally, in 1989, a£yc exceeded
100,000rules in size, we found it necessary to introduce aniekgontext mechanism’ [12]. The
next sections discuss in detail the pertinentditee in the related areas of artificial intelligen
knowledge theory, philosophy and cognitive psychglo

4 CONTEXT AND Al
While reacting to their environment, humans areresmely capable of non-algorithmic thinking but
that is not the case with Al systems. It is a gdatllenge for Al systems to represent and produce
such contextualised responses in an efficient nrariee following are some definitions of context
cited in the Al related literature:
« ‘Context is a generalization of a collection ofiasgtions’ [13].
* ‘In Al, context can be either a situation in trengral sense of the term, a part of knowledge,
or both of them. A situation contains both probiatated and environmental facts’ [14].
* ‘Context is everything surrounding an item of net&, including the mindset of any humans
involved in the context’ [15].
* ‘When we talk about the role of context in cogretipsychology, we mean the role that
information surrounding a target might have in gsanspecific cognitive process’ [16].
« ‘Context is what constrains a problem solving withimtervening in it explicitly’ [17].
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e ‘Context is any information that can be used taratizrize the situation of an entity. An
entity is a person, place, or object that is cargid relevant to the interaction between a user
and an application, including the user and appticatthemselves’ [18].
* ‘Context is the set of all entities that influerfaaman (or system's) behaviour on a particular
occasion i.e. the set of all elements that prodocgext effects’ [19].
The above listed worldviews have naturally influethicthe representation schemes used by Al
systems. Al's primary interest is in the modellangd the use of context in real-world applications
featuring the problem solving by a human and a nm&ctAl systems have always relied on notion of
context, representing it either implicitly or exlly. In rule-based formalism context is coded,
generally implicitly, to control knowledge. For emple, as pre and post conditions that defines the
scope of a rule when fired. This approach of forsmalrelies on the assumption that context is static
in nature.
As pointed inCyc case [12], Al soon realised that in order to m#ie system flexible and more
efficient explicit representation of context is uggd. De Kleer was among the early developers who
attempted to explicitly use context in Al [20]. Heenew representations used views from the domains
of logic and cognitive science. Cognitive scienmws context as a way, using human behaviour as a
key, to model interactions and situations in a @af infinite breadth. Similarly in logic, the fosus
on the infinite dimension of context. Logic treatmtext as rich objects, in the sense that thepatan
be completely described - one reason for such emg the relativity between the contexts.
According to McCarthy and Buvac [13]:
e acontext is always relative to another contextexts have an infinite dimension
e contexts can not be described completely
* when several contexts occur in a discussion, tisesecommon context above all of them into
which all terms and predicates can be lifted.
Brezillon observes that in logic, ‘A context is ye of representation with its semantics and its
syntax. Thus, a given proposition P can have diffeexpressions in two contexts’ [17]. Approaches
defined by cognitive science and logic assertd¢batext is dynamic in nature.
The descriptions above, point towards a lack ofseasus about the nature of context. In a
comprehensive review of context in Al, Brezillonselves, ‘An important question is: IS context
known a priori or a posteriori? Considering contexbwn a priori supposes that it may be modeled in
a discrete representation and is static. Conversehsidering context known a posteriori implieatth
context is dynamic and can be modeled only duriqrablem solving (or interaction)’ [17]. The
interpretation of the notion of context seems tode@endent on the point of view - a cognitive
science view versus an engineering (or systemibgidiew.

5 RELATIONSHIP BETWEEN CONTEXT, KNOWLEDGE AND

CONSTRAINTS

Since the failure of researchers in Artificial litigence in Design (AID) to completely automate
design process, capture and codification of desgy@owledge has become an important issue. The
theory of core competence of organisation propaseBrahalad and Hamel has also provided a push
to this issue as organisations strive to captue@ timtellectual assets’ [21]. It has driven regdmain
design to an old issue of ‘expertise’ not only fram educational and training point of view [22] but
also from the perspective of ‘capture’ for latefisation [23, 24]. One aspect eluding such studses
the delineation between data, information and keodgk. This is where context comes into the
picture. The classical view of the information pEesing systems defines data as, ‘the stimuli which
enter the interpreter’ [25]. On the same linespimfation is, ‘the structured data with a semantic
content expressible by natural language’ [26]. Heevedefiningknowledge has always proved to be
an insoluble problem for epistemology, philosoplogic, Al, to name just a few subjects. The
Western philosophical definition of knowledge jastified true belief, suggested by Plato, has been
refuted in the light of the Gettier problem [27]dalBastern philosophies. The question is whetheethe
is any connection between the notion of contexia,daformation and knowledge? The answer could
lie in Brezillon's observation that ‘context plage important role in all domains with activities as
reasoning and interpretation, and can only be dabghexperience’ [17]. The following passages
explore this relationship.
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Marsh in his doctoral thesis referred to knowledgethestate of knowing [23]. For his proposed
computer-based knowledge management system (KMSyrdues that data and information exist in
the storage media, information and knowledge emisite real world (where experience is generated),
and knowledge and understanding exist in cogngpace. He uses the notion of context informally,
when he refers to thieame of reference, while outlining the process of flow or conversifsom data
to information and then into knowledge. Whilst difntiating among experts and novices, and
different types of novices, Ahmest al. have concluded that data, information and knowdedge
relative concepts that cannot be defined in absoletms [28]. In contrast to Marsh's approach,
Ahmed in her doctoral thesis has explicitly refdrte context while describing the interrelationship
between data, information and knowledge [29]. Siggssts that knowledge is warranted true belief
that can be derived from sensory experiences, ngag@nd interpretation of information. According
to Pomerol and Brezillon, ‘Data are the stimulitteater an interpretation process. Informatiorent
data with meaning. Information is also the inputaténowledge-based process of decision making’
[26]. They suggest that knowledge is used:

» to transform data into information,

« to derive new information from existing ones, and

« to acquire new knowledge pieces.
Though the discussion presented above is far freimgbcomprehensive; concept of data, information,
and knowledge seem to be dependent on contextandterpreter. Now the question remains: What
IS the relationship shared by knowledge and coft#xs clear from the various considerations above
that context plays a role in interpretation of data well as acquisition of knowledge, and that
knowledge is required both to transform data torimation and then to knowledge. In a review paper,
Brezillon concluded that, ‘There is a consensughanfact thatcontext is inseparable from its use.
Context is considered as a shared knowledge shatestexplored and exploited by participants m th
interaction’ [17]. This point’s to the overlappinglationship between the two concepts.
Ozturk and Aamodt argued that context is relatetidih ‘the situation’ and ‘the state of the mind’
[30]. They explain that the term ‘situation’ capsrthe ‘ground facts’ existing in a situation, wehil
‘situational context’ contains the pertinent contex aspects to that situation. They note thatethes
facts exist independently of the reasoner, or heowords that they are there before and after the
reasoner notices them. On the other hand, the='stiithe mind’ component of a context emerges
while the reasoner solves a problem, and captinegoals, interests and information needs of the
reasoner in the progress of problem-solving. Pohand Brezillon base their discussion on primary
and secondary context, to distinguish between #meigl, relatively fixed primary characteristicsaof
situation, and the secondary characteristics whrehmore mobile [26]. Here while describing the
primary context they confess that, ‘it is difficuth avoid the word knowledge about this general
background used by the operators to carry out thek’. Thus they refer to this primary context as
contextual knowledge, defined as, ‘all the knowledge which is relevémt one person in a given
situated decision problem and which can be molilie understand this problem and explain the
choice of a given action’. They observe that cotgixknowledge is evoked by situations and events,
and is loosely tied to a task or a goal [31]. Tthey distinguish between the part of the contextivh
is relevant at that step of the decision makingask performing, and the part which is not relevant
They call the former paontextual knowledge, and the latter part axternal knowledge. The third
category proposed by them is thceduralized context, part of the contextual knowledge which is
invoked, structured and situated according to amgifocus. ‘The contextual knowledge is a backstage
knowledge whereas proceduralized context is imnielgiauseful for the task at hand’ [26]. They
suggest that contextual knowledge is useful totiflethe activity, whereas proceduralized context i
relevant to characterize the task.
The context elements of Ozturk and Aamodt, and tleentextual knowledge as well agoroceduralized
context of Pomerol and Brezillon, are related to the paftsknowledge and/or information that
reasoner uses to accomplish the task at hand. partant fact to be noticed here is that Ozturk and
Aamodt as well as Pomerol and Brezillon emphadieerble ofreasoner or interpreter to describe
context. Thus we can say that context comprisgzeaia kind of knowledge, which is necessarily
held by individuals though it can also be share@ lgyoup of individuals up to certain extent. Aresth
aspect of context to be considered is its relabignsvith constraints. Broadly, from the above
discussion it appears that context is a mechansipirnty the interpreter to establish relevance. As
Ozturk and Aamodt explain, ‘The essential aspettsontext roles are captured by the notions of
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relevance and focus' [32]. They explain that relevance refers to theefulness of a solution to a
problem in a particular environment. The focusisgext of context roles refers to the efficiency of
the problem-solving process while maintaining raelee. The following passages explore this
relationship between context and constraints.
Ozturk and Aamodt provide insight to the role ohtaxt in problem-solving [32]. They reiterate the
generally held opinion that context facilitates sedective processing of information, the disagremm
being as to what context actually is, and in hoaffiects processes of problem solving and learning.
They note that the term ‘perspective’ is often uisecdklation to context. Perspective, in their agto
‘is the set of relevant aspects one takes intoideration when accomplishing a particular task’.
According to them, context is used to identify gpgpropriate perspectives, and in turn the perspecti
is used as a kind of filter. In general in the peatr-solving scenario, where people face a hugekear
space, they suggest that pruning of some parts tinensearch occurs through focusing attention only
on particular regions of the memory, as early assipte. For this they say, ‘context serves as a
focusing mechanism through determination of goat&l epistemological and physical needs of the
reasoner in order to accomplish the tasks thatexgmals evoke’. In a review paper Brezillon u$es t
analogy of a filter to describe contextual knowledpat defines, at a given time, what knowledge
pieces must be taken into account (explicit copteatn those that are not necessary or alreadyeghar
(implicit context) [17]. In his view, contexts deé - when some piece of knowledge should be
considered. A context contains:

* sets of concepts (also called schemas, frameguatiges) that describe the basic terms used

to encode knowledge in the ontology, and
» aset of constraints that restrict the manner iitkvimnstances of these concepts may be
created and combined.

Referring to MacCarthy and Buvac he describes corde a structure, a frame of reference that
permits - not to say all the things in a story [13¢ further argues that contextualized knowledge i
knowledge that is explicitly considered in the pesb-solving. He suggests that ‘contextual
knowledge intervenes implicitly in the problem-daly, often as constraints’. Pomerol and Brezillon
present an account of proceduralization of confg@3}. While noting the fact that the context is not
under the control of the observer, they suggesh fam engineering point of view that context can be
defined as, ‘the collection of relevant conditicarsd surrounding influences that make a situation
unique and comprehensible’. For them, contextualhtedge is more or less similar to what people
generally have in mind about the term ‘context’rtker they argue that, ‘contextual knowledge
implicitly delimits the resolution space. It is &ys evoked by a task or an event, but does nosfocu
on a task or on the achievement of a goal but ikilimed according to a set of tasks, even though it
has not yet been proceduralized for use’.
From the above discussion it may be concluded t¢batext has a role in constraining problem-
solving. However, the question left unansweredhetlver context is a mere collection of constraints.
Consider the assignment used for protocol anastaidy by Dorst and Cross in which designers were
asked to create a concept for a ‘litter disposatesy in a new Netherlands train’ [34]. They obsérve
that the designers used different strategies tarosg their approach to the assignment. Some began
by deciding whether the process should be one efgdeor redesign, others focused on which
stakeholder should have priority in this projethe client manufacturing company, the railways, the
passengers or the cleaners. Another interestingredtson was that all the designers considered
addressing the problem of the newspapers that pdéegle behind in trains, as one of the key feature
in their subsequent design process. Despite thisramality of focus, a number of different designs
were obtained. For instance, the system level athwthey incorporate this idea in the end differs
widely among designers: one can take the levelhef whole train, a railway carriage or just a
compartment as the scope of the design, or singidyaanewspaper rack to a litter bin. That is to say
that the perspective adapted by the designershd to focus different areas of the problem as well
as on solutions. Constraints on designing a sy&temhe entire railway carriage as opposed to fitiat
a compartment will certainly differ. The strategydasystem level at which the problem is addressed,
defines the context, from which subsequent comdtare to be derived. However, context does not
fully constrain all the degrees of freedom. Conside an example from mechanics, if all the six
degrees of freedom are fixed to make an objead rigp solution is possible except the default one,
which in most cases would mean not to design. Gomeoduces a relevant bounded space for
designing, specifying constraints, encompassingodppities for creative and innovative solutions.
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What is important to note here is that contextse a ‘state of mind’, the perspective imposed by a
individual influenced by ‘ground factors’. Thus tmnclude, while context is what constrains a
problem-solving - it is not just the mere colleatiof constraints, but rather the knowledge which
helps to derive the constraints and increase thguispace around them.

6 CONTEXT AND COGNITION
In addition to the many design methodologies odgilg from Germany, design theory has also
inherited the Gestalt psychology from there. Acagydo Gestalt psychology, the goal of problem-
solving is to achieve &edtalt, loosely translated as ‘form' or ‘configuratioB@estaltists believe that
thinking is much like perceiving. For them, findiagsolution to a problem is like trying to see fsn
from a different perspective. As problem-solvers @sk is to mentally recombine the elements in a
problem over and over again until a stable confijan orGestalt is achieved [16]. This view was out
rightly rejected by cognitive psychologists, whdidee that problem-solving is not accomplished by
insight, but rather is continuous [16]. The lastae has seen an intense interest in accommodating
the principles from cognitive science in design eadion and practice. Some recent studies have
focused on differences between the cognitive dids/iof experts as opposed to those of novices [35]
The following passages describe some of the cegnscience issues in relation to context and
designing. One of the pioneers in the domain ohttog psychology, Ulric Neisser, who wrote the
first and the classical text titlambgnitive psychology, defined it as [16]:

e Cognitive Psychology refers to all processes byctviiie sensory input is transformed,

reduced, elaborated, stored, recovered, and used.

The term in the above definition which is of comcédrere iselaboration. It refers to the task of
connecting incoming information from stimuli to neaspecific or general representations. Elaboration
may add more information to the current represemaf he cognitive system establishes a context for
the representation in question by elaboration.sTduntext includes other representations, permanent
or temporary, which are used to identify or intetpthe incoming representation’ [16]. This means
that both consciously and unconsciously contegtésent in our cognitive space and thus in everyday
experience. Best explains that, ‘When we talk altbatrole of context in cognitive psychology, we
mean the role that information surrounding a targgtht have in using a specific cognitive process’.
He observes that, ‘We use context in the broadessiple way to describe any environmental or
internal stimulus that may be present at the sdme &s we are trying to learn and remember
anything’. Another interesting fact is the biasquoed by context, even though the context itself ma
not apparently be so encoded. Best cites the sestiéxperiments from the literature, which shows
that context possibly biases the memory systemndate constructions and therefore pathways toward
reconstructing specific memories. Several similgregiments in cognitive psychology have drawn the
same conclusion that memory seems to be contexndept and that context improves the retrieval
process. Coyne describes the theory of cognitiarletion to design [36]. He uses the tegpes to
represent the notion of categories, which he lagien as generic descriptions of artefacts. Design ¢
be then, he says, ‘characterised as identifyingagipropriate type for the particular context anehth
instantiating (exploring the scope of variatioroaléd by the type to arrive at a design instance)’.
promising development focusing on explaining thé&niate interaction between cognition and
designing is described by Gedenryd in his Docttrasis [37]. His thesis reveals the problem (shared
by both the fields of design and cognition) of scdepancy between theceived, theoretical views of
how things ought to work, and how they actually kvan reality. He criticises that, ‘design
methodology portrays, or rather prescribes, desagnan orderly, stringent procedure which
systematically collects information, establisheseotives, and computes the design solution,
following the principles of logical deduction andatnematical optimization techniques’. However, he
says that discontent with this approach is widesprand quite old, even though no substantive
replacement has yet been proposed. Then, movioggoitive science, he argues that it's in a similar
state. He explains that the conventional theorfesognitive science are highly sophisticated, most
stringent in their form, and written in the langaagf computer science, mathematics, and formal
logic. Pointing to the accumulating mass of evidean design processes and cognitive performance
under ‘authentic’ circumstances, he notes thatetigestill an absence of a real theoretical adttve
that can account for this growing body of knowledge argued in his thesis that, ‘not only the mind
but also action and the physical world have ratesdgnition’. Kokinov presents a dynamic model of
context formation [19]. He presents the definitmhcontext in accordance to psychological studies.
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‘Context is the set of all entities that influenweman (or system) behavior on a particular occasion
i.e. the set of all elements that produce contéigtes'. But then he argues that theksnents cannot
directly influence human behaviour unless perceiard the corresponding internal representations
built. Thus he refers to context as a set of irteon mental representations and operations raftiaer

a set of environmental elements. In other wordateod refers to the currestate of the mind of the
cognitive system rather than the state of the ugé/eHe observes that the mental representations
involved in the current context are formed by iattion between at least three processes —
‘perception of the environment that builds new representatamd activates old oneagcessing and
reconstructing memory traces that reactivates or builds representatimin®ld experiences; and
reasoning that constructs representations of generated gwdésred facts, induced rules, etc.’ It is
also assumed that context in turn influences péimgpmemory, and reasoning processes

The above discussion does indicate that betteridsefsom cognitive science are required to describ
the act of designing. The few results of importahege are that memory seems to be context-
dependent for recall and recognition, those effeftsontext can be produced without the subject's
intention and awareness, and that context seebs fiezzy due to its dynamic dimension.

7 CONTEXT AND PHILOSOPHY
While the above sections dealt with approaches atmanfrom different worldviews, it is however
necessary to deliberate on philosophical refleationthe subject of context. Hence, now is the time
revisit Dewey [11] because one of his concegtsiation, has been explicitly used by Schon in his
theory ofreflection in action, which has been under wide discussion in the ddd&yature for the last
decade. The notion of a problematic or indeterreirggtiuation has a central role in Dewey's thought.
Thinking, according to Dewey, ‘is a process of imgun which a confused, obscure, or conflicting
situation is transformed into a determinate on&bi& and Maguitman observe that [38], while this
claim might be agreeable to many, the core ideantddh might not necessarily be so — namely the
idea that situations are doubtful not only in abjsgtive’ sense, but also in an ‘objective’ or non-
subjective way. ‘It is the situation that has théséts (confusion, ambiguity, conflict, etc.). Vdee
doubtful because the situation is inherently daubtfContext, according to Dewey, has two
components:
e background, which is both spatial and temporal,iandiquitous in all thinking; and
e selective interest, which conditions the subjecttenaf thinking.
The background is that part of context that ‘doesaome into explicit purview, does not come into
question; it is taken for granted’. According tovizay, relevance within a global context is deterrdine
by the individual inquirer.
e There is selectivity (and rejection) found in eveperation of thought. There is care, concern,
implicated in every act of thought. There is songwaho has affection for some things over
others; when he becomes a thinker he does not lkeawharacteristic affection behind. As a
thinker, he is still differentially sensitive toree qualities, problems, themes.
Ekbia and Maguitman [38] quote Haugeland, who hgseal that, ‘context informed phenomena ...
are recognized for what they are, quite apart fesmindependent recognition of the context or of
anything which ign the context’ [39]. In other words, the phenomerad the context are recognized
jointly, not as separate entities one happeniniglénthe other. Ekbia and Maguitman further explain
this, ‘A behavior such as a smile, for instanceylddbe understood either as reassuring or as a
cautionary gesture, depending on the circumstanoghich it is made’. Neither it is the case thato
first recognizes a smile, nor that one first deteéloe context as such. ‘The context determines thieat
smile means as much as the smile defines and re@sdahe context’. Haugeland calls this biet
recognizability of instance-cum-context.
Again the above discussion stresses the role ofnttigidual in determining context. Dewey talks
about context in the very broad sense of settidggnsists that relevance is directly determinedhay
selectivity of an individual, and at the same titlne thought process in constrained by the spatidl a
temporal aspects. On the other hand, Haugelandilsrmye dynamic nature of context. He also
emphasizes that knowledge of context is neithey amriori nor onlyposterior, but is both. In other
words he suggests that contexerigergent.
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8 DEFINING CONTEXT

The salient features of context drawn from the gmezd dialogue above should be sufficient here, to
propose a new definition of context. Here the n#i¢ question is: Why do we need context? The
primary answer is - To interpret or make sensenodining information from outside the body and/or
the internal thought processes. Every second agese especially the eye, transmit about 11 million
bits of ‘information’ to the brain. At the same &mour conscious experience processes only about 40
bits [40]. Thus, a major chunk of information isopessed unconsciously. The cognitive processes
transform the incoming information to the relevamte of which we become aware. The entire
processing happens at theural level, knowledge of which is absent at auind level or, in other
words we are unaware of it. This process of transition which provides us with the relevant
information and knowledge is aided by the world \kfetige already existing beneath in our memory,
which is termed asategorical knowledge in cognitive science. Once categorical knowledge Ibeen
applied, we have some idea about the object's foder question) range of action, and we may have
expectations about its behaviour [16]. Thus weldistathe context. If we detach the term conteid in
its two parts, [con]-[text], we come across a mhows superimposition and not just juxtaposition.
The Merriam-Webster dictionary traces the etymolo§yhe word ‘con’ to the Middle English term
connen - to know, learn, study. It defines the word ‘cam’the transitive verb sense as - to study or
examine closely. One of the meanings it providegte word ‘text’ in noun sense is- a passage from
an authoritative source providing an introductiorbasis (as for a speech). Putting them together we
can view ‘context’ as - to know or learn about thehoritative source providing a basis. Thus, in a
sense, context provides us with a basis for theghbprocess.

Before moving further, let us examine closely tladient points from the discussions in the last
sections. For Al, context seems to be puzzling sedt possesses a dual nature - static or dynamic.
In case of design which operates at the broadet t#vsociety, context appears to be pervasive. The
intimate relationship between context and knowlesigggests that context is rather a special kind of
knowledge, which constrains problem-solving as wasl helps derive the constraints. Further,
cognitive science studies suggest that contexioftas an unconscious and unintended influence on
people's behaviour and that this happens contimyicausd is triggered not only by all sorts of
incidental elements of the environment but alsothg previous memory states. Philosophical
perspective suggests that context relies on thgeaibty of the individual. One common factor
running across the discussions in all the domaitisdindividual, interpreter, knower.

Now let us reconsider the informal definition ofntext presented at the beginning of section - ‘the
frame defining the occurrence sfmething in the coherent backdrop edmething’. Frame means a
structure, carefully chosen words or meanidgjnition means description of features and limits;
occurrence means something that happens, as well as theffacimething existinggoherence means
logically or aesthetically ordered or integratedd dackdrop is the general situation in which the
particular event happens. Put together it meansstructure describing features of something that
happens or facts about something existing in aegmted way with the general situation. This
description captures vaguely the dual nature ofexdras perceived by Al. Further it adheres weell t
the perspective of knowledge and constraints, thaiagitly. What it does not account for is the
unconscious effects described by cognitive scieamod, most importantly, the significance of the
individual from the philosophical perspective. To conclutiés tefinition falls short of conveying the
important elements of context and hence a bettemeeds be envisaged.

Based on the gamut of discussions presented abusepaper proposes a definition of context as -
Context is the frame of mind, defined by the indivilual's meta-knowledge and beliefs that are
active at that particular instance, invoked to chaacterise an entity The elements that this
definition of context comprises are necessary erfahowing grounds:

* Context is a frame because its scope and meargngoainded; else it can expand infinitely
causing regression.

e Context is in the mind, because an individual gease Environment may contain endless
context elements, but unless perceived by a cegnitystem, consciously or unconsciously,
their effect is nil.

* Context inherently belongs to the individual. Thbugost of the time we share it, the sharing
is never in its entirety. For instance, the siguifice of the Nobel Prize to a laureate and to a
science student differs.
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« Context comprises meta-knowledge. It is not thirekhowledge space of the individual, but

knowledge pointing to the relevant and appropriatgnks at that instance.

« Context comprises beliefs, because it involvesesihijity which the individual may bring in

at that instance.

« Active, because an individual has a whole rangaetfi-knowledge and beliefs, and certainly

not all are instantiated at that instance.

« For a particular instance, because context is temhps well as dynamic - context at that

instance may trigger some action, and this, in,modifies the context of the next instance.
The terminstance provides varied resolutions - a step, stage,toaton viewed as part of a
process or series of events.

» Characteristic, because aim is to achieve desonig an entity, and context points towards

such a relevant description.

« Entity signifies a person, place, object, subjecsituation whose interpretation is required.
The definition of context proposed above explicitly includes the individwaid his/her meta-
knowledge as well as beliefs. It may be arguedtthiatdefinition does not fit the general usagé¢hef
term context where no explicit mention of the indual is made. Keeping in mind that context is
always related to an individual's interpretatidrg tlefinition can then be simplified for informaage
as:Context is the frame of mind invoked to characterie an entity.

9 DISCUSSION

Definition is a statement expressing the essemilre of something. The definition abntext
proposed in the last section clearly takes the ratdge of various debates about the notion of contex
already present in different domains of study. &@ample Brezillon's definition that, ‘Context is ath
constrains a problem solving without interveningtiexplicitly’, talks about what context does, but
does not provide details of what context is [1HjeTdefinition by Kokinov that, ‘Context is the st

all entities that influence human (or system) bébvaen a particular occasion’, does not talk altbet
spatial aspect of context, and the elements catisgitthe set [19]. The definition of context prepd
here using the notion of frame of mind, meta-knalgks and beliefs well describes these factors.
Thus, by integrating the various worldviews, thdirdtton proposed here is inclusive as well as
generalizable. The generalizable nature of dedfinitis due to its ability to answer the five basic
guestions - what, when, where, why, and how. Ithis generalizable nature, which in general is
lacking in the various definitions discussed frdme titerature. However, the proposed definition is
based on an important argument that individualle i® central to define the context, the opinion
which is held in most of the domains in which, etthas been studied. To claim that epiphany has
been achieved in any theoretical interpretatiomasless than a fallible hypothesis and would be
foolhardy. The definition oftontext proposed in last the section is rather a confiatid critical
elements of the understanding of context from déffé domains. It is believed here that this dabnit
will pave a way to better understand context asthiierrelationship that with designing [8].
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