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Knowledge plays a vital role in our life 
in that it reflects how we understand 
the world around us and thus deter-
mines how we act upon it. In this sense, 
knowledge is of particular importance 
for designers because they act to shape 
our world. Conventionally, knowledge 
creation has been assumed by (design) 
research. However developments of 
using practice within research have 
pointed to knowledge creation within 
and through practice. This has raised 
the question of the meaning, role and 
format of knowledge in both research 
and practice, and about the compatibil-
ity between knowledge of research and 
practice. 
	 The research presented in this paper 
has set out to investigate the concept 
of knowledge with regard to this ques-
tion. The paper begins by consider-
ing some of the main problems with 
knowledge in research within design, 
and more generally in the creative and 
practice-led disciplines. It then exam-
ines the meaning of knowledge in rela-
tion to its philosophical foundations. 
On this basis, the discussion recon-
siders the meaning, role and format of 
knowledge, and the impact of this for 
the conduct of research.

1. Introduction: Why Ask?
What are the meaning, role and format 
of knowledge in research and practice? 

This question has arisen for design in 
the UK, as well as more generally for 
creative and practice-led disciplines 
(CPDs), because research regulations 
and requirements in the UK remain 
silent about what knowledge and 
understanding mean in the context of 
their specifications while implicitly pri-
oritising propositional knowledge over 
knowledge that cannot be expressed in 
that form (Niedderer 2007). 
	 This has led to a number of prob-
lems concerning the role and format 
of knowledge in research and practice 
in the UK. For example, because of the 
language-based mode of proposition-
al knowledge, the implicit prioritisa-
tion of propositional knowledge seems 
to exclude certain kinds or formats of 
knowledge associated with practice, 
which are often called practical, expe-
riential, personal, or tacit knowledge 
and which evade verbal articulation. 
Polanyi (1958: 50) puts the importance 
that practitioner-researchers assign to 
practical knowledge succinctly into 
words: 

‘Rules of art can be useful, but they do 
not determine the practice of an art; 
they are maxims, which can serve as a 
guide to an art only if they can be inte-
grated into the practical knowledge 
of the art. They cannot replace this 
knowledge.’
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Mapping the Meaning… continued from p. 1

	 ‘Rules of art’ in this context refers to subject specific 
knowledge expressed in form of theories (maxims). Polanyi 
indicates that, while useful, there is another kind of practi-
cal or personal knowledge that is necessary to complement 
this theoretical knowledge in order to make it applicable. 
However, what exactly this knowledge is and how it can be 
included in research has remained elusive. This has cre-
ated problems with the inclusion of practical knowledge in 
research and in turn with the applicability of research find-
ings within practice.
	 Researchers in the creative disciplines have tried to over-
come this problem through the use of creative practice in 
research in order to achieve the inclusion of tacit knowl-
edge, which in turn has caused debate about what is formal-
ly acceptable as knowledge in research (Niedderer 2006). 
This research sets out to review current concepts and under-
standings of knowledge and their relationships with regard 
to the implications for research in design and other creative 
and practice-led disciplines. The aim of this inquiry is to 
help clarify the role, format and inclusion of tacit (experien-
tial) knowledge in these disciplines, in particular as regards 
its inclusion through the use of creative/professional prac-
tice, and to identify potential solutions or ways of dealing 
with the identified problems.
	 While this investigation has evolved from a national prob-
lem in the UK, the problem has also proven to be one of 
international significance, which is attested by many inter-
national discussion lists concerned with this problem (e.g., 
PhD-design <http://www.jiscmail.ac.uk>), conferences (e.g., 
Research into Practice <http://www. herts.ac.uk/artdes1/
research/res2prac/confhome.html>), and publications (e.g., 
Durling et al. 2002). In this paper, the problem is therefore 
discussed on a generic level in order to maintain its inter-
national relevance. Similarly, while the problem is one of 
particular relevance to design, it is also shared by the wider 
community of creative and practice-led disciplines (e.g., art, 
craft, education, and health & nursing), and it is here dis-
cussed as such. In explanation and justification of such a 
generic understanding, which accommodates subject-spe-
cific individualities, Starszakowna, 2002, argues that 

‘the concept of knowledge in art and design is, or should be, no 
different from the concept of knowledge in other disciplines. It 
is the constant search for, and ultimately the acquisition and dis-
semination of, a body of knowledge within particular areas or 
parameters which signifies a specific discipline. While the par-

ticular form that this knowledge might take will therefore vary, 
both between disciplines and within specialist areas within dis-
ciplines, such acquisition of knowledge is universal’ (Abstract).

	 A final aspect that might need clarification is the dis-
tinction between research and practice that is used in this 
paper, because either may occur in the context of the other. 
For example, a practitioner might also work in the academy 
and pursue research to inform their practice. Therefore, as 
distinguished previously (Niedderer 2005/2007), the term 
‘research’ is being used to denote the systematic inquiry to 
the end of gaining new knowledge, and a ‘researcher’ is a 
person who pursues research (e.g., in design). ‘Practice’ is 
used to refer to professional practice (e.g., in design) or to 
processes usually used in professional practice to produce 
professional work for any purpose other than the (delib-
erate) acquisition of knowledge. ‘Practitioner’ accordingly 
refers to anyone who works in professional practice.

2. What is Missing?
This section examines two examples from CPDs in order 
to draw out more clearly the problems of knowledge in 
research, how these problems are related to the prioriti-
sation of propositional knowledge, and how the practice 
knowledge of these disciplines is different. Before we look 
at the examples, we need to clarify what we mean by propo-
sitional knowledge. Propositional knowledge is most com-
monly defined as  ‘justified true belief’. Grayling (2003: 37) 
explains that 

‘this definition looks plausible because, at the very least, it 
seems that to know something one must believe it, that the 
belief must be true, and that one’s reason for believing it must 
be satisfactory in the light of some criteria – for one could not 
be said to know something if one’s reasons for believing it were 
arbitrary or haphazard. So each of the three parts of the defi-
nition appears to express a necessary condition for knowledge, 
and the claim is that, taken together, they are sufficient.’

	 Despite of continued criticism, the definition of knowl-
edge as  ‘justified true belief’ has remained the prevail-
ing definition, and Niedderer (2007) has shown that this 
understanding of propositional knowledge is implicit in the 
definition of research because of additional requirements 
such as the textual/written presentation of an intellectu-
al position (proposition, thesis – ‘true belief’), because of 
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the logic of verification and defence of this intellectual posi-
tion through argument and evidence (justification), and the 
requirement for generalisability/transferability and explicit 
and unambiguous communication. 
	 The following two examples show that there arise diffi-
culties with this conventional understanding of research 
at different stages, and that it is at those stages that tacit 
knowledge is missing. One of the selected two examples is 
from design/engineering, the other from music. The exam-
ples have been drawn from existing literature which is con-
cerned with the problem of knowledge in relation to practice. 
They have been chosen because they offer discussion of two 
important generic knowledge areas of CPD’s, one of which 
is related to procedural knowledge and expertise using the 
example of technical development, while the other is related 
to experiential knowledge and connoisseurship, using the 
example of aesthetic evaluation and judgment.

Example 1: 
In the 1960’s, a Canadian research laboratory successfully 
developed and built a so-called TEA-laser. British attempts 
to replicate the laser on the basis of written information or 
a third-person-informant however failed as long as the tacit 
knowledge of informants who had participated in build-
ing the original laser was not included through their per-
sonal engagement in the replication-project (Collins 1985, 
Neuweg 2002: 42). Collins’ (1985) study of the replication 
attempts further showed that an extended period of contact 
was required between the expert and the learner to trans-
fer the tacit knowledge, and that the learner could not tell 
whether they had acquired the relevant knowledge or skill 
until they tried it.
	 This example suggests that tacit knowledge is developed 
within the research process and as part of the research (here: 
the development of the laser), and that it evades the conven-
tional textual communication means of research. Polanyi 
(1958: 53) describes this situation as follows:

‘An art which cannot be specified in detail cannot be transmit-
ted by prescription, since no prescription for it exists. It can be 
passed on only by example from master to apprentice.’

	 In summary, knowledge which ‘cannot be specified’ is 
usually associated with practical knowledge and skill. It 
belongs to vocational training and is (today) widely regarded 
as distinct and excluded from academic research, because it 
withstands articulation and argumentation and thus wider 

dissemination (Herbig et al. 2001). Nevertheless the inclu-
sion of tacit knowledge seems essential for success, both in 
terms of tacit knowledge being brought into the research 
process as well as in terms of its communication for appli-
cation, and is therefore associated with expertise, which 
can be defined as  ‘an intuitive grasp of the situation and 
a non-analytic and non-deliberative sense of the appropri-
ate response to be made‘ (Berliner 1994: 110; cf. also to the 
understanding of expertise in the 5-stage model of Dreyfus 
and Dreyfus 1988).

Example 2: 
For the second example, I want to draw on an example 
which Polanyi uses and which concerns the ‘touch’ of pia-
nists (Polanyi 1958: 50). He makes the observation that, 
technically, it is difficult to account for the difference in 
touch, which is so prized, and which distinguishes any 
great pianist. Also, it seems fairly impossible to describe 
it sufficiently either for the purpose of teaching, or for the 
purpose of evaluation. This becomes clearer if we cast this 
example in terms of research. If one were to conduct a com-
parative study between the ‘touch’ of different pianists, how 
were we to measure and evaluate the different ‘touches’ if 
they evade scientific measurement and analysis? In this 
case, judgement would need to rely on (perceptual) experi-
ence and personal judgement, also known as connoisseur-
ship. Connoisseurship in the context of this investigation 
is referring to an ability for very fine (qualitative) discrimi-
nation that is (usually) beyond scientific measurement and 
that is acquired through extensive training (Polanyi 1958: 
54, Beeston and Higgs 2001: 110).

In these two examples, we have seen that tacit knowledge 
is an important requirement for achieving best results in 
research and practice, which is associated with expertise 
and connoisseurship. In particular, tacit knowledge plays 
an important role both in the research process and in eval-
uating and communicating research outcomes. In other 
words, tacit knowledge seems important for the generation 
and application as well as the experience and judgement of 
research and its results, and for creating new experiences, 
abilities, and knowledge. In the following, we shall examine 
what exactly we understand with tacit knowledge, why and 
how it has this important role, and how it relates to prop-
ositional knowledge, drawing on philosophical sources in 
order to give the discussion a better grounding.

Continued p. 7 Q
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3. What Kinds of Knowledge?
We have talked about two different kinds of knowledge, 
tacit and propositional, but these two terms are not usual-
ly paired. Rather, ‘tacit knowledge’ tends to be paired with 
‘explicit knowledge’ (Neuweg 2002). ‘Propositional knowl-
edge’ is variously paired with ‘non-propositional knowledge’ 
such as experiential or perceptual knowledge (knowledge 
by acquaintance) and/or ‘procedural knowledge’ (Williams 
2001: 98, Grayling 2003). While the explicit - tacit knowl-
edge-pair has been formed to denote and distinguish knowl-
edge by the characteristic of communication, propositional 
and non-propositional knowledge pairs provide distinctions 
concerning their nature. However, the relationship between 
propositional and non-propositional knowledge seems not 
as clear-cut as that of explicit and tacit knowledge, because 
we find a number of different kinds of knowledge clustered 
under ‘non-propositional knowledge’.
	 In the creative and practice-led disciplines, a variety of 
further terms are being used such as practical knowledge, 
skills knowledge, process knowledge, personal knowl-
edge, implicit knowledge, professional knowledge, situa-
tional knowledge, control knowledge, complex knowledge, 
conventional knowledge, cognitive knowledge, codified 
knowledge, public knowledge… (e.g., Polanyi 1958, Reber 
1989, Higgs and Titchen 1995, Nonaka and Takeuchi 1995, 
Refsum 2002, Eraut 2003, Abidi, et al. 2005, Miles, et al. 
2005). Most of these terms seem to have been created as 
descriptors for different kinds of phenomena of knowledge. 
While some of them offer important distinctions for their 
field, to discuss all of these terms in detail is beyond the 
scope of this paper. This research focuses on the distinction 
between propositional and non-propositional, and explicit 
and tacit knowledge, which seem to be the most important 
pairs, in order to investigate in more detail their meaning 
and their relationship. Where possible I will point out and 
differentiate synonym terms.
	 Since knowledge is essentially a philosophical con-
cept, this investigation looks at philosophical concepts of 
knowledge before re-introducing them into the problem-
atic of CPDs. Although there are also a number of differ-
ent terms of knowledge used in philosophy, there seems to 
be some consent about what the central terms are: proposi-
tional knowledge, knowledge by acquaintance, and proce-
dural knowledge (e.g., Hospers 1990, e.g., Williams 2001, 
Grayling 2003). Grayling (2003: 39) explains that the defini-
tion of knowledge as justified true belief  ‘is intended to be 
an analysis of knowledge in the propositional sense’ rather 

than of knowledge that one might gain by being acquainted 
with something or someone, or that enables someone to do 
something (skill).
	 While there has been much debate about this definition 
of knowledge in the attempt to defeat or improve it, until 
now it has remained the central definition. An extensive 
and plausible defence is provided by Williams (2001) who 
proposes an approach that can be seen as a mediating way 
between the two opposed positions of Foundationalism 
and Coherentism. While Foundationalism relies on foun-
dational beliefs based on empiricism for the justification 
of knowledge (‘prior grounding requirement’) which cre-
ates problems with accounting for any internal reality or the 
reality of other minds (Williams 2001: 81ff), Coherentism 
relies on an intrinsically coherent system of beliefs that in 
turn has difficulties with accounting for our knowledge of 
(external) reality (Williams 2001: 117ff).
	 In mediation of these two approaches, Williams (2001: 
159-172) proposes a third approach, which he calls ‘Contex-
tualism’ and which assumes that we can rely on our experi-
ence of external reality until we have reasons to challenge 
it (default and challenge requirement). Context-dependent, 
this allows us to assume certain beliefs as foundational 
beliefs without the requirement of foundational atomism, 
but it also releases us from the circularity of Coherent-
ism. These assumed foundational beliefs may be opened 
to scrutiny if the context changes. Williams argues that 
this approach is permissible because of the normativity 
of knowledge, which is not some a priori given, but itself 
a human construct. The Contextualist approach seems to 
describe the way in which research operates well in that it 
takes certain beliefs as foundational on which it then tries 
to construct a coherent argument (cf. Niedderer 2007). In 
the following discussion, I will therefore adhere to Williams’ 
contextualist approach to (propositional) knowledge.
	 While propositional knowledge has been at the centre 
of epistemological discussion, knowledge by acquaintance 
and procedural knowledge seem to have been under-rep-
resented in these discussions, and although philosophers 
have looked at these concepts separately (e.g., BonJour 2001, 
Gunther 2003, e.g., Maund 2003, Crane 2005), a satisfac-
tory integration of these issues with epistemology so far 
seems outstanding. Therefore, we now examine the intrin-
sic characteristics of these concepts in an attempt to relate 
them for the purpose of this research.
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4. Relating different Kinds of Knowledge
Having discussed the definition of propositional knowl-
edge, we now need to look more closely at the characteris-
tics of propositional knowledge. Propositional knowledge, 
which is associated with the aspect of knowing that is usu-
ally expressed in form of statements that can be verified or 
falsified and that allow us to credibly believe that something 
is one way or another. In contrast, procedural knowledge 
refers to knowing ‘how to do something in the sense of an 
ability or skill’ (Grayling 2003: 38). Sternberg (1999) associ-
ates procedural knowledge with tacit knowledge, because its 
essence is difficult to put into words as we have seen in the 
examples above. Drawing on Anderson (1976), Reber char-
acterises procedural knowledge further by distinguishing 
it from declarative knowledge, which is here used as a syn-
onym to propositional knowledge and which points to its 
explicit character.

‘Anderson’s key distinction is that between declarative knowledge, 
which is knowledge that we are aware of and can articulate, and 
procedural knowledge, which is knowledge that guides action and 
decision making but typically lies outside of the scope of con-
sciousness’ (Reber 1989: 16).

	 While Reber makes a generic distinction between proce-
dural and declarative knowledge as tacit and explicit respec-
tively, this is not the complete picture because some parts 
of procedural knowledge can be made explicit. For exam-
ple, in the example no.1 (above) it is possible to have explicit 
instructions of how to build the TEA laser. This explicit part 
of procedural knowledge is called propositional or concep-
tual content (Williams 2001: 140, Gunther 2003). The other 
part, which is tacit and which is accordingly called non-con-
ceptual or non-propositional content, is not yet well under-
stood because it seems persistently to evade articulation and 
to lie beyond any norms of declarative knowledge. 
	 Although I have introduced the concept of propositional 
content in the context of procedural knowledge, it is more 
commonly associated with experience or perception. This 
brings us to the third of the recognised categories: knowl-
edge by acquaintance. Knowledge by acquaintance is more 
often talked about as experiential knowledge, as perceptu-
al knowledge, or as sensual knowledge. The term ‘sensual 
knowledge’ is used to connote the unmediated reception of 
external reality through the senses. ‘Perceptual knowledge’ 
is used to connote the reception of external stimuli medi-

ated through human faculties (Maund 2003: 58/59). ‘Expe-
riential knowledge’ is used in Williams (2001: 69-80) to 
connote the entirety of both, which is the sense in which I 
will use it in this paper. However, the notion of experiential 
knowledge is not uncontentious. Because of its phenomenal 
nature, experiential knowledge is sometimes disregarded in 
terms of having a status as knowledge:

‘Having a headache isn’t knowledge though you certainly experi-
ence (are acquainted with) the headache; but knowing that you 
have a headache is. Seeing some colours in your visual field isn’t 
knowledge; but forming concepts from your sensations and rec-
ognising that it’s an animal stalking in the underbush, is. You 
couldn’t have knowledge without acquaintance, but acquaintance 
alone is not yet knowledge’ (Hospers 1990: 19).

	 This problem points us back to, and is ameliorated by 
the idea of propositional content, because like procedural 
knowledge, experiential knowledge can be associated with 
displaying propositional and non-propositional content. For 
example, in the example no.2 (above) one may be able to 
experience the quality of a certain sound. One may also be 
able to recognise what one’s experience means (non-propo-
sitional content) and thus to name it and to describe it (prop-
ositional content). However, one may not be able to justify 
one’s experiential knowledge other than through pointing 
back to one’s experience, which means that it is not nec-
essarily possible for others to follow one’s judgement, and 
which may be seen to distinguish it from propositional 
knowledge. Also, one may not be able to describe one’s expe-
riential knowledge adequately with regard to replication (cf. 
example no.1). 
	 This indicates that the part of experiential knowledge 
that allows us to make sense of our experience seems elu-
sive to articulation. Equally elusive to articulation is that 
part of procedural knowledge that allows us to act upon it 
as we have seen above. Thereby that latter part seems to be 
based strongly on the former. Further, through the prop-
ositional content, both experiential and procedural knowl-
edge seem closely related to propositional knowledge, while 
propositional knowledge seems to receive its meaning from 
the experience that tacitly underlies it (Neuweg 2002). For 
example, written language – as a prevalent means of com-
munication and storing knowledge – is constituted by arbi-
trary, socially agreed signs, materialised (e.g., with ink on 
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paper) which mean nothing until one knows and under-
stands that these signs express concepts and what they 
mean (Neuweg 2002: 45).
	 From these considerations, I would like to draw some 
tentative conclusions on the relationship between the 
three kinds of knowledge by proposing that experiential 
knowledge be taken as the basis for the other two kinds 
of knowledge. In this way, propositional knowledge can be 
understood as the norms and principles by which to under-
stand experiential knowledge, while procedural knowledge 
can be understood as experiential knowledge in action. To 
avoid misunderstanding, I would like to add that this prop-
osition remains firmly rooted in Williams’ contextualist 
framework, and is not a fallback to foundationalist princi-
ples, but simply tries to describe in more detail the relation-
ship between the different kinds of knowledge (Figure 1).

5. Tacit Knowledge and Research
Having discussed the nature of, and relational model for the 
three different kinds of knowledge, we now need to discuss 
the format of these different kinds of knowledge before we 
can consider the benefit of this inquiry for design research 
in terms of the desired inclusion of tacit knowledge within 
research. 
	 Above, we have seen that propositional knowledge is usu-
ally associated with explicit knowledge, while non-proposi-
tional (experiential/procedural) knowledge is usually 
associated with tacit knowledge. However, as we discussed 
in section 4, there is a tacit component (non-propositional 
content) to propositional knowledge, which allows it for us 
to become meaningful, and there is an explicit component 
(propositional content) to non-propositional knowledge, 
which allows for its partial communication. This indicates 
that the notions of explicit and tacit knowledge cannot 
simply be associated with propositional and non-proposi-
tional knowledge respectively, but that these concepts over-
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questions are worth considering here: i) Why is tacit knowl-
edge tacit? ii) What are the problems with being tacit for 
research? and iii) How can they be overcome?

There are several sources that consider why non-propo-i.	
sitional content is tacit. Most prominently, Polanyi (1958: 
55) explains it with the concept of focal and subsidiary 
awareness. A common example is driving a car where 
one needs to be aware of the road and the way one is 
going (focal awareness) while operating the car without 
being conscious all the time of single actions with the 
pedals, gear-stick etc. (subsidiary awareness). This kind 
of split awareness has the great benefit that we are able to 
act, because would we have to be aware of all stimuli and 
subsidiary actions all of the time, we would not be able 
to act at all.
If tacit knowledge has this great benefit, we have to con-ii.	
sider next what are the problems with it for knowledge 
creation within research? The main argument why there 
are problems is that research requires a conscious scru-
tiny of knowledge for the purpose of verification. While 
propositional content is open to this scrutiny, because it 
can be made explicit by verbal means, tacit knowledge 
seems to evade it. This has raised the question wheth-
er the tacit knowledge can be regarded as knowledge at 
all. If we follow Williams (2001: 175) who argues that 
we can speak of beliefs as knowledge if they can be ver-
ified, we may conclude that tacit knowledge should be 
regarded as knowledge if we can show that it can be veri-
fied. That tacit knowledge can be verified, I would argue, 
becomes most obvious in relation to procedural knowl-
edge (as knowledge in action) where every action consti-
tutes a judgement over what is right (to do) in every given 
moment and thus the knowledge is tacitly verified within 
and through action and its result. We can explain this fur-
ther if we assume with Williams (2001) that the two con-
tent states of knowledge are inseparable (100), and that 
therefore even where we speak of tacit knowledge, prop-
ositional content is involved albeit it has not been made 
explicit. We can therefore assume experiential and proce-
dural knowledge to adhere to normativity and judgement 

– even when tacit – and that the judgement can be made 
explicit ‘posthumously’ through analysis and explanation.  
In conclusion, this analysis seems to indicate that there 
are no intrinsic problems with the understanding and 
inclusion of tacit knowledge and further of non-propo-
sitional knowledge(s) in research as such. Indeed, the 

lay one another ‘orthogonally’, and that the concept of 
explicit and tacit knowledge rather pertains to the notions 
of propositional and non-propositional content (Figure 2).
	 In section 2, we have seen that current notions of research 
are intrinsically related to the notion of propositional knowl-
edge because of matters of logic and communication and 
that research has no problem with propositional knowl-
edge, because it can be made explicit through verbal means, 
which adheres to research requirements. 
	 Following our conclusion of the orthogonal relationship 
between propositional/non-propositional and explicit/tacit 
knowledge, we can link the notion of propositional content 
of both propositional and non-propositional knowledge to 
explicit knowledge, and that of non-propositional content 
of propositional and non-propositional knowledge to tacit 
knowledge. Rephrasing the above in this light, this means 
research has no problem with explicit knowledge or prop-
ositional content of knowledge. However, there have been 
problems with the aspect of tacit knowledge or non-proposi-
tional content of knowledge. By its nature, tacit knowledge 
evades research due to the current requirements of research. 
On the one hand, tacit knowledge therefore lacks recogni-
tion in research, while on the other hand our examples have 
shown that tacit knowledge is vital both for the development 
and communication of knowledge in research in design and 
other CDPs. 
 	 Therefore, in the following, it seems important to inves-
tigate why non-propositional content remains tacit and thus 
elusive to research and how one might deal with it. Three 
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of the validity of using practice as a method and means 
in research for making tacit knowledge available to the 
research process.
	 These considerations suggest that this problematic can 
be overcome on the one hand by an appropriate fram-
ing of practice-led inquiry within research. A very good 
example is Whiteley’s research into the development of 
artificial limbs through drawing and modelling (White-
ley 2000). They suggest further that, on the other hand, 
an explicit acknowledgement of the intrinsic impor-
tance and role of tacit knowledge in the research process 
through research regulations and research requirements 
would be of benefit to research in the creative and prac-
tice-led disciplines as well as the provision of clear guide-
lines of how to do so.
	 The second problem, which concerns the communi-
cation and sharing of tacit knowledge for application in 
practice, is more profound. Neuweg (2002: 45) sums this 
problem up in pragmatic terms, declaring that ‘although 
tacit knowledge is not teachable, it is coachable.’ 
	 This indicates that there is an intrinsic problem with 
the communication of research, which has significant 
consequences for the dissemination of research as well 
as on research education, and suggests that rethink-
ing these issues is required to progress the identified 
problems. In particular, this problem will need further 
research to establish appropriate methods and proce-
dures to overcome the problem. While there have been 
many approaches to this problem, these are situated in 
different areas such as knowledge management (e.g., 
Nonaka and Takeuchi 1995, e.g., Nonaka, et al. 2006), 
education (e.g.Neuweg 2004), nursing (e.g., Higgs and 
Titchen 2001), and need analysis and synthesis for appli-
cation to the problem of research in design.

6. Conclusion and Future Research
This research has investigated the meaning, role and format 
of knowledge in research and practice, with particular refer-
ence to research in the creative and practice-led disciplines. 
To this end, we discussed that problems with the recogni-
tion of tacit knowledge within research have arisen because 
of the implicit prioritisation of propositional or explicit 
knowledge in research, and we used some examples to anal-
yse the nature of these problems. We established that tacit 
knowledge plays an essential role in our ability to obtain 
highest achievements in practice as well as in research, 

significance of this holistic understanding of knowledge 
for CPD research is expressed in Winch’s writing (1958), 
which is summarised by Smeyers (2006: 479): 

‘Winch’s position implies that the discussion has to start from 
a particular social intercourse or ‘practice’. It follows that the 
empirical observa-tional methods (and statistical techniques) 
cannot possibly be the only yardstick. Instead, the human situat-
edness of the phenomena being researched requires that all our 
observations, arguments, and considerations must be based in 
our practices. Normative and value-laden elements have to play 
a crucial role throughout educational research and not just in 
the first or final stages’ (as shown here) (Smeyers 2006: 479).

However, despite this positive assessment there seem 
to remain some practical problems with the integra-
tion and communication of tacit knowledge in research, 
because of the requirement for the explicit analysis 
and explanation, (i.e., justification) which is required 
for example by university regulations and regulations 
of national research funding bodies in the UK, such as 
AHRC (2006) and RAE (2005).

The problem with communicating tacit knowledge in iii.	
research discussed under ii) concerns on the one hand 
the integration of tacit knowledge into research, and on 
the other hand it concerns the communication of tacit 
knowledge that is part of the findings of any research.
	 Firstly, concerning the inclusion of tacit knowledge in 
research, designers and other practitioners have taken 
to e.g.,  as part of their research in order to be able to 
draw on the tacit knowledge inherent in their practice. 
Above, we have discussed that in principle there should 
not be any problem with the inclusion of tacit knowl-
edge. However, the lack of clarity about knowledge has 
led to a lack of clarity about how to use practice within 
research (e.g., Biggs 2002, 2004; Durling et al. 2002). 
These problems pertain both to research regulations 
as well as research practice. For example, although 
research regulations (e.g., AHRC 2006) formally allow 
practice into the research process, they do not explicitly 
specify its purpose or role within research. In terms of 
research practice and methodological conduct, the lack 
of specification as well as of the understanding of knowl-
edge has led to a loose use of practice within research 
which in turn has caused problems with the recognition 
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often expressed as expertise and connoisseurship, and that 
therefore the deliberate inclusion of tacit knowledge within 
research is important and necessary. 
	 In order to understand better how to include tacit knowl-
edge within research, (e.g., through the use of practice 
within research) in sections 3 and 4, we examined the mean-
ing and relationship of the prevalent concepts of knowledge 
in philosophy. The discussion has sought to clarify the 
meaning and relationships of prevalent concepts such as 
propositional and non-propositional knowledge (including 
experiential and procedural knowledge), propositional and 
non-propositional content, and explicit and tacit knowledge. 
Section 5 has used the understanding of knowledge gained 
in the previous sections to consider knowledge with regard 
to its format of communication, and with regard of the con-
sequences of this for the role and format of knowledge, in 
particular tacit knowledge, in research.
	 We concluded that there is no fundamental problem 
with including both propositional and non-propositional 
knowledge in the research process, (e.g., by means of using 
practice) because non-propositional knowledge, too, has 
propositional content, which can be made explicit, and by 
means of which its use can be acknowledged. However, we 
found that there are problems concerning the communi-
cation of the outcomes of research, because the non-prop-
ositional/tacit component of knowledge is at least equally 
important as its explicit counter part for the applicability of 
any outcomes in practice or in further research, and because 
tacit knowledge by its nature evades verbalisation and there-
fore evades communication, dissemination and knowledge 
sharing. 
	 With regard to methodology and conduct, this research 
suggests therefore that it would be desirable for future 
research to analyse and synthesise existing approaches in 
terms of verbal/textual and non-verbal communication (e.g., 
description/narrative, examples, models, prototypes, case 
studies [video] demonstration, coaching, etc.), according 
to the four categories of knowledge content (propositional 
content of propositional knowledge, propositional content 
of non-propositional knowledge, non-propositional content 
of propositional knowledge, and non-propositional content 
of non-propositional knowledge). A mapping of this kind 
would serve to gain a better understanding of any meth-
ods and their application within research. With regard to 
research policy (regulations and requirements), it would be 
important to acknowledge the existence and importance of 
non-propositional/tacit knowledge, how it can be included 

under current requirements, and how research results can 
be communicated inclusive of its tacit component to facili-
tate application in practice.
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Shaping the Future?

The 9th International Conference 
on Engineering and Product Design Education 

13–14 September, 2007
School of Design at Northumbria 
University, Newcastle upon Tyne, UK

The conference will bring together representatives from 
education and industry who have an interest in shaping  
the future of design education. It will provide a forum 
for educators and researchers from product development, 
engineering and industrial design, together with industry 
and government representatives to discuss current 
educational issues and the nature of design education 
in the future. This year’s conference theme, ‘Shaping the 
Future?’, will provide the opportunity for participants to 
exchange ideas and build collaborative relationships.
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