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Structured Abstract 
  

Purpose – The purpose of this paper is to explore the problem of validating new 
transdisciplinary knowledge.  The problem of validating new knowledge is always hard, 
but in case of mono-disciplinary knowledge, we at least have the disciplinary knowledge 
against which to validate.  However, when transdisciplinary knowledge is created, two 
additional problems appear.  On the one hand, the new knowledge links to concepts in 
more than one discipline, which are thus likely to belong to different intellectual 
traditions.  On the other hand, the new knowledge does not belong to any of these 
disciplines, and thus the usual ways of validating fail us. 
  

Design/methodology/approach – In this paper we choose the electric car (represented by 
the Tesla), which we look at from the viewpoint of mathematics, physics, psychology, 
and economics.  For each discipline we consider a simplistic approach that we label 
‘dogma’ and a more sophisticated approach that we label ‘philosophy’.  We speculate 
about how new knowledge can be created within these disciplines as well as in a 
multidisciplinary, interdisciplinary and transdisciplinary manner.  Then we examine the 
problem of validating transdisciplinary knowledge.  We conceptualise a three-step 
validation process for the new transdisciplinary knowledge and show how it can be 
supported using a knowledge-based expert system. 
  

Originality/value – Validating is always a difficult problem in academic research but in 
the case of transdisciplinary knowledge, it gains an additional level of complexity.  In 
contrast, practitioners validate all the time, and their validation is nearly always 
transdisciplinary.  Furthermore, what works well in academic research is validating 
experimental findings and similar results based on hard evidence.  There are continuous 
attempts to develop validation principles in qualitative research but there is still no 
agreement or guidelines on how to execute validation correctly or, at least, in an 
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acceptable way.  Validating in case of conceptual results is virtually non-existent.  The 
little that exists can be reduced to examining the consistency of new knowledge with the 
existing disciplinary knowledge.  Therefore in this paper we initiate what can be a long 
journey of developing principles of validation in the case of new transdisciplinary 
knowledge resulting from a conceptual inquiry.  This is what we call validating meta-
knowledge. 
  

Practical implications – We believe that the most significant implication of our work in 
transdisciplinary validation will be education, particularly at the highest doctoral level.  
However, we also believe that creative problem solvers, academics and practitioners alike 
will also benefit from a better understanding of transdisciplinary validation. 
  

Keywords – Validation, Transdisciplinarity, Creative problem solving, Meta-knowledge 
  

Paper type – Academic Research Paper 
  

1 Introduction 

It is easy to judge the quality of something that we directly experience, such as the 

taste of an ice cream.  It is somewhat more difficult to judge the quality of something we 

experience indirectly, such as a washing powder, but we can infer it from whether our 

clothes got clean and how they smell.  This is why Pirsig (1974) argued that we need not 

ask what quality is.  But how can we judge the quality of new knowledge?  In order to 

answer this question, we need to enter the realm of philosophy, as Pirsig (1992) did when 

two decades later he wrote a book on the metaphysics of quality. 

In this paper we explore the problem of judging the quality of knowledge – i.e. we 

explore the problem of validation.  Previously we have explored the problem of 

validation in relation to the Handy’s (1998) notion subsidiarity and we concluded that 

only the knowledgeable should validate.  We have also examined the role of validation in 

the competent coaching process supported by knowledge-based expert system (Velencei, 

Baracskai, et al., 2016).  Both of those previous works were focused on how practitioners 

validate.  Learning from those previous inquiries, this time we are back to examining the 

problem of validation in an academic context.  Here we explore the significance of 

transdisciplinarity (Nicolescu, 2002, 2010, 2014) for validation and we argue for 

transdisciplinary validation of new knowledge.  We have two reasons for this: firstly, we 

believe that all validation should be transdisciplinary; and secondly, transdisciplinary 

validation enriches the creative problem solving process and can lead to knowledge 

creation that would be impossible to achieve otherwise. 
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2 Study design 

In this paper we choose the electric car (represented by the Tesla in Figure 1), as a 

problem of inquiry on which we illustrate how this problem would be tackled in various 

disciplinary approaches.  First, we look at Tesla from the viewpoint of mathematics, 

physics, psychology, and economics.  For all four disciplines we consider a simplistic 

approach, representing a closed-minded adoption of a tool with long and successful 

history in the source discipline without in-depth understanding.  This is emphasised by 

the label of ‘dogma’.  Then, for contrast, we also consider, for all four disciplines, a 

sophisticated approach, representing an open-minded adoption some tentative new 

knowledge from the mavericks of the source discipline.  This is by the label of 

‘philosophy’.  Subsequently, we provide examples of possible multidisciplinary and 

interdisciplinary ways of engaging with this problem.  Finally, we speculate about how 

new knowledge can be created beyond the birdcages through transdisciplinary validation 

at a philosophical level.  Having thus conceptualised transdisciplinary knowledge 

creation we explore how such new knowledge could be validated and how a knowledge-

based expert system could help in such validation. 

3 Transdisciplinarity 

When we were first dissatisfied with what multidisciplinarity and interdisciplinarity 

can offer, we started to search for a more appropriate concept, and discovered the work of 

Nicolescu (2002, 2010, 2014).  In a seminar talk, he used a metaphor with great 

explanatory power.  In this metaphor, researchers in various disciplines are represented 

by birds in cages.  On Figure 1 we use four disciplines to look at the same reality, as a 

problem, i.e. as something we try to understand through research.  A multidisciplinary 

approach means that each bird stays in its own cage, the best they can do is to shout to 

each other about what they see.  Adopting an interdisciplinary approach would mean 

bringing over a bird from one cage to another; as if borrowing some knowledge from 

another discipline – usually, it will be a method that a researcher in one discipline adopts 

from another discipline.  On the first sight interdisciplinarity perhaps seems somewhat 

more sophisticated than multidisciplinarity – but both are quite limited.  Both multi- and 

interdisciplinarity remains within the limitations of disciplinarity, i.e. the birds are still in 

cages.  Transdisciplinarity, in contrast, means letting the birds out of their cages, so that 

they could look at reality from any point between the cages as well.  In this sense 

transdisciplinarity is not only a deeper level of ‘mixing’ (although this is also 

incorporated in transdisciplinarity) but it also goes beyond the disciplinarity framework.  

This is exceptionally important for creative problem solving, as it also allows for 

knowledge creation in the space beyond the disciplines (outside the cages), hence the 
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disciplinarity is transcended.  However, such new knowledge is highly problematic, 

particularly from the viewpoint of validation. 

When new knowledge is created in the space between the cages it is very difficult to 

express it in words.  In our experience, such knowledge always emerges as tacit (cf 

Polányi, 1962, 1966).  It is the result of intuiting and is often perceived as a picture 

(Dörfler & Ackermann, 2012; Dörfler et al., 2010).  Therefore the only way of 

communicating such knowledge is by creating a metaphor and describing it indirectly.  

Of course, in time, when the links to the various concepts in the different disciplinary 

backgrounds are firmly established, their compatibilities clarified and interrelations 

examined, there will be a new concept to introduce.  However, this is likely to happen 

months and months later by which time the new knowledge will certainly not be the 

freshest one around, and it may even be outdated.  This means that we need to engage in 

validation earlier. 

4 Different types of inquiries 

On Figure 1 we organised 4 disciplines around the problem of the electric car 

represented by the Tesla.  Obviously, we are thinking about a top-end electric car, 

although we did not consciously make this assumption when we started.  The four 

disciplines we display around this problem are the results of an arbitrary choice, it could 

have been different disciplines and any number of disciplines.  We ended up with 

mathematics, physics, psychology and economics as these are the disciplines we know 

enough about to make our case.  For each discipline, we have a grey arrow representing a 

dogmatic application of the dominant approach in that particular discipline.  We used the 

red arrows to represent a more thoughtful application of the disciplinary knowledge from 

the frontiers of that discipline.  We also argue that a dogmatic researcher would not 

consider anything but mono-disciplinary research, therefore inter- and transdisciplinary 

research will normally occur in the more philosophical variant.  Multidisciplinary work 

can still happen by bringing together monodisciplinary dogmatists to work together, 

without understanding much of one another’s work, and there is a possibility for some 

elementary-level interdisciplinary engagement as well, as we describe below. 

Applying the do���������������-curve could be used by a mathematician to calculate 

electricity consumption of the Tesla and compare it the fuel consumption of non-electric 

cars on miles basis perhaps distinguishing between highway and city use and make 

various lists of who does better at what.  A physicist applying the dogma of linearity was 

probably used as the basis of design for the electric engine and the batteries of the car 

already.  The dogma of the S-R (stimulus-response) model, reducing the human mind to 

the level of the thermostat, could e.g. describe the motivation of the posh person who 

wants to own a Tesla to show off with it.  The utility maximisation dogma of economics, 

originating in the idea of homo economicus, could be used to calculate how much a Tesla 
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is worth if that is your first car, second car, if you have another two Teslas, etc.  We want 

to make it clear that the dogmatic monodisciplinary knowledge is very useful, most of the 

development of the Tesla likely happened in such dogmatic compartments.  But not 

everything, including the idea of the Tesla, can be done is such rigid ways. 

The philosophy of chaos could be helpful, in terms of mathematics, in calculating a 

variety of aerodynamics issues, particularly on the edges where turbulences appear and 

also considering (rather than precisely calculating) the far-reaching effects of various new 

developments.  The philosophy of emergence in physics will probably get us to a new 

generation of electric cars, possibly controlled by a quantum computer that could cope 

with measuring disturbances on a molecular level or even getting to a car ran by a new 

engine utilising perhaps even cleaner energy than electricity.  The philosophy of the 

curious mind could lead a psychologist questions the worldview represented by the 

macho cars that are robust, reliable, fast, and consume incredible amounts of fossil fuel, 

replace it with the gentle elegance of the feminine Tesla.  This could mean e.g. lead to a 

more collaborative picture instead of the individualism of the macho-culture, and we 

could see people sharing Teslas – not so much for environmental reasons but for social 

bonding.  Finally the philosophy of disequilibrium could lead an economics consider the 

macro-economic consequences of the electric car phenomenon, form the job losses in the 

oil industry, disappearing petrol stations, tax implications and even monetary policy 

impact. 

 

 
Figure 1: Perspectives on Reality. 
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How could then any inquiry happen combining various disciplines?  As said above, 

along the dogmatic lines we could mainly aim for multidisciplinary research.  This would 

mean that birds remain in their own cages, the mathematician calculates the formulas 

provided by the (linear) physicist, without really knowing what the the point of their 

calculations.  There is some limited potential that the monodisciplinary dogmatists learn 

something from each other, i.e. they can bring a bird over from another cage to their own.  

Such interdisciplinary engagement, however, will always remain at the level of 

techniques or, in the best case, methods.  This is, for instance, how the behavioural 

psychologists learned the elementary statics from the mathematicians and the 

experimental design of the physicists, only they never really understood either of these in 

depth leading the results of more than questionable validity.  On the philosophical level, 

the combinations become much subtler and significantly more complex.  For instance, the 

disequilibrium economics utilised the idea of the entropy of dissipative structures from 

physics, which was also at a philosophical level.  Bringing a concept-bird over from 

another cage is much more complex than bringing over a measurement technique.  For 

instance, it would be possible to build a rich picture of sustainability by bringing together 

the mathematics of chaos, the physics of emergence, the curious mind from psychology 

and the disequilibrium economics.  Such view could embrace subjectivity and the 

multiplicity of subjective viewpoints, recognise new phenomena as they appear, would 

acknowledge values (rather than just money) as economically desirable, and embracing 

chaos would allow for stepping out from the fragile-robust dichotomy and aim for 

developing an antifragile solution instead (Taleb, 2012).  But we must not forget, that the 

birds are still in cages.  Researchers still have their own disciplines, even if they are able 

to bring over concepts, worldviews, approaches, and even opinions and intuitive ways of 

seeing.  However, if you bring together so many things into a cage as we have listed here, 

it may happen that the cage bursts.  Of you simply open the doors and let the birds out.  

What would happen then?  Often nothing more than described in this last 

interdisciplinary example, apart from a different way of seeing these findings.  The newly 

created knowledges still belong to particular disciplines.  Sometimes, however, from the 

interaction of the open-minded researchers (birds freely flying around the room, in-and-

out of the cages), some new knowledge emerges that does not belong to any of the 

disciplines.  In relation to the Tesla they could, for example, imagine a new concept of 

‘happiness in the metropolis’.  This concept of happiness would incorporate wellbeing on 

the level of emotions, social belonging, power, money, knowledge, etc.  However, it also 

transcends the concept of wellbeing in terms of self-actualisation (Maslow, 1971).  We 

locate it in a metropolis thinking about the concentration of knowledge work, dynamics 

(both in the sense of business and also traffic), interconnectedness with the rest of the 

world, etc.  The picture we see is a few people in their thirties, they are dressed stylishly, 

all make their living in creative jobs, they are sitting in front of a coffee shop in the busy 
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streets of New York, and they work.  By work we mean thinking together (Pyrko et al., 

2017), and yes, we imagine them as transdisciplinary thinkers. 

5 Validating new transdisciplinary knowledge 

The first advantage of validating new knowledge within a discipline is that there is an 

established metaphysics and usually one or a few variants of accepted epistemology.  If 

meta-knowledge is created (cf 'seeing the essence' in Dörfler & Eden, 2014), i.e. new 

transdisciplinary knowledge, somewhere outside the cages, we need to build 

metaphysical basis for any traditional approach to validation.  The epistemological stance 

is somewhat easier: it is clear that it has to be an open epistemological framework that 

accepts subjectivity and intuition and can conceptualise inter-subjective verification 

(Polányi, 1966; Popper, 1979).  This is, however, not so different from some minority 

epistemological approaches in social disciplines. 

Our approach to validation embraces this epistemological stance, and involves people 

from the disciplines that were involved in the transdisciplinary knowledge creation 

process.  The metaphysics part, however, takes a leap: we disregard the metaphysics.  

This true in terms of the technique, even though it is not true in principle.  What we mean 

by this is that those who were involved in the transdisciplinary knowledge creation 

process will have some metaphysical principles adopted tacitly, so there is an emerging 

metaphysics underlying the new transdisciplinary knowledge, we only suggest not 

waiting to start the validation until we have a fully formed explicit metaphysics.  The 

three steps of the validation process that we propose can be seen on Figure 2 (Dörfler et 

al., 2017; Velencei, Baracskai, et al., 2016). 

 

  
(Source: Velencei, Baracskai, et al., 2016) 

Figure 2: The three phases of validation. 

 

To validate the consistency of the new transdisciplinary knowledge we simply need to 

examine if it is free of contradictions.  This is simple in principle, but not so much in 

terms of execution.  What is needed is a coherent reasoning can be delivered that is 
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convincing enough; the new knowledge does not need to be fully organized, it is not 

necessary to understand all the elements of it and all the relationships between all the 

elements, it can contain some unknowns and even some contradictions, as long as the 

validators can make sense of it.  We have found the above conceptualisation of 

‘happiness in the metropolis’ consistent; we have achieved this through many hours of 

discussion between those who created this concept. 

Once the new transdisciplinary knowledge is accepted as consistent by the validators, 

they need to engage in examining its relevance.  Validating relevance is concerned with 

whether the new transdisciplinary knowledge describes the phenomenon we are interested 

in.  Relevance does not require a complete description of the phenomenon of interest, it 

will typically help the sensemaking process by highlighting the phenomenon or a detail of 

it from a particular perspective which is relevant for the validators.  In our example, we 

were interested if the ‘happiness in the metropolis’ describes the coffee shop experience 

of the future, picturing those young people sitting in front of the coffee shop in the streets 

of New York, there is little to no noise, as the electric cars are silent, so they can talk, 

their coffee smells and palates better, as the air is not full of the smoke from cars.  We 

want to emphasise, that this is a generic description of the phenomenon, nearly all the 

details are missing.  We only need as much to distinguish it from e.g. a coffee shop 

experience in a rural village. 

It the validators find the new transdisciplinary knowledge relevant, it is time to look 

at its applicability.  Examining the applicability will focus on the specifics of the 

particular phenomenon and the involved stakeholders.  This means, that we cannot do this 

on our own, unless we focus on our own coffee shop experience.  Otherwise, we need to 

involve e.g. those young New Yorkers we talked about before.  Perhaps they need the 

smell of the cars or the noise to think better.  It is likely that any new meta-knowledge 

will relate to a plethora of phenomena, so there could be many rounds of applicability 

validation. 

For simplicity we presented our three-step validation process as linear, which is not 

the case in reality.  When examining relevance, we may achieve a clearer sensemaking of 

the meta-knowledge, and thus may need to go back to examining consistency.  When 

validating applicability we may need to go back to relevance or even consistency.  

However, if the meta-knowledge is consistent, there will be some phenomena to which it 

is relevant, and it will certainly be applicable to some particular instances.  Following the 

logic of abduction, often we are looking for cases for which the meta-knowledge is valid. 

6 Supporting validation with knowledge-based expert system 

To facilitate the validation of new knowledge we will use the Doctus knowledge-

based expert system shell (www.doctuskbs.com).  We (the authors of this paper) are part 

of the Doctus development team; we have described Doctus in details elsewhere 
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(Baracskai et al., 2007; Baracskai et al., 2005; Baracskai et al., 2014; Velencei, Arany, et 

al., 2016; Velencei & Baracskai, 2017).  Here we use Doctus to build a knowledge base 

that incorporates the new transdisciplinary knowledge and we demonstrate how this 

knowledge base can be used for validating the consistency, the relevance and the 

applicability of this meta-knowledge. 

Examining consistency by building a knowledge base may appear to lack purpose to 

the uninitiated eye.  What matters is whether this new transdisciplinary knowledge makes 

sense to the validators representing the disciplines involved in the transdisciplinary 

knowledge creation process.  The phenomenon of interest does not appear in this 

knowledge base explicitly, although it will affect the mind of the validators, so it is 

implicitly present.  In a sense, we could say that Doctus here is a validation tool, 

particularly as we introduced various consistency checking functions.  By building a 

knowledge base for validating consistency of the new transdisciplinary knowledge, we 

create a conceptual model. 

The conceptual model will be used as a starting point for examining the relevance.  

We start by asking the question whether this conceptual model is relevant to the 

phenomenon of interest.  At the beginning of this process, Doctus does not function so 

much as a modelling tool; it is mainly used as a presentation tool.  Those who are 

interested in the phenomenon (apart from the researchers involved in the creation of the 

new transdisciplinary knowledge this may also involve others, such as decision makers), 

look at one or more conceptual models, and they judge whether any of the conceptual 

models may be relevant to the phenomenon at hand.  Sometimes it even works the other 

way around, when they see a particular conceptual model, they recognize a phenomenon 

or a decision problem to which it is relevant, or even go back to a particular conceptual 

model later on, when they face a decision and recall that they have seen a conceptual 

model that could be relevant.  Another important thing happens here: although we have 

not started to model the particular phenomenon yet, by engaging with the conceptual 

model(s), the validators often start seeing the phenomenon differently.  After the initial 

recognition, Doctus becomes a modelling tool once again; the validators fine-tune the 

conceptual model to include aspects of the phenomenon, although at this point this 

happens at a fairly generic level.  By fine-tuning the conceptual model, a descriptive 

model emerges. 

There is usually a seamless transition from examining relevance into validating 

applicability of the new transdisciplinary knowledge; we could even say that validating 

applicability starts as soon as we start building the knowledge base.  The process of 

building the knowledge base starts by acquiring expectations from the validators, and also 

the relationships between these expectations.  As they see the knowledge base emerging 

in a visual format, the validators find it easier to articulate expectations that are missing 

from the picture.  The work of the knowledge engineer (Baracskai & Velencei, 2002) is 

of a crucial importance in this process, as they are constantly helping the validators 
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shifting between the big picture and the detail, consider the various stakeholders (who 

correspond to different dimensions of the context), and look at the phenomenon from 

various perspectives.  This is an iterative learning process, through which the validators 

often manage to articulate expectations that were deeply buried in their tacit knowledge 

as, by looking at the picture that is still forming, they become explicitly aware of some 

tacit components.  This phenomenon is called ‘knowledge discovery’, and is perhaps the 

most valuable contribution of building knowledge bases.  The process of validating 

applicability should result in a useful knowledge base for the phenomenon at hand; we 

call this an applied model. 

7 Concluding remarks 

In this paper, we painted an approximate picture of how knowledge creation would 

happen as a mono-, multi-, inter- or transdisciplinary undertaking.  We particularly 

focused on the transdisciplinary aspect, as the other three are better understood.  We 

propose that the unique contribution of transdisciplinary knowledge creation is new 

knowledge created beyond the disciplines.  New knowledge in this ‘no man’s land’ (or 

‘no birds air’ to maintain the metaphor of birds in cages) we call meta-knowledge.  

Beyond conceptualising meta-knowledge we also discussed what problems we face with 

meta-knowledge, and we proposed a three-step validation process and illustrated how 

such validation can be supported using a knowledge-based expert system. 

Apparently, we are only at the beginning of the journey aimed at understanding all the 

implications of transdisciplinary knowledge creation, particularly when it results in meta-

knowledge.  We see a many-years-long process of research and philosophising about this 

topic – and, of course, our project is quintessentially transdisciplinary.  While it is too 

early to see all that can happen in this process, we figured out what we want to look into 

in the next two steps.  First, we gained some experience recently about meta-knowledge 

delivered by some of the leading thinkers of the world – we are now asking the question: 

‘Who can create meta-knowledge?’  It seems that it requires the highest level of 

expertise.  Second, we want to explore the metaphysical implications deeper, aiming to 

understand how the levels of reality evolve as the metaphysical grounding of the meta-

knowledge emerges.  On a longer run, we hope that this project will evolve into a 

research programme. 
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