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ABSTRACT   The field of systems is still a nascent academic discipline, with a high degree of fragmentation, no 

common perspective on the disciplinary structure of the systems domain, and many ambiguities in its use of 

the term “General Systems Theory”. In this paper we develop a generic model for the structure of a discipline 

(of any kind) and of disciplinary fields of all kinds, and use this to develop a Typology for the domain of 

systems. 

We identify the domain of systems as a transdisciplinary field, and propose calling it “Systemology” and 

its unifying theory GST* (pronounced “G-S-T-star”).  We propose names for other major components of the 

field, and present a tentative map of the systems field, highlighting key gaps and shortcomings.  We argue that 

such a model of the systems field can be helpful for guiding the development of Systemology into a fully-

fledged academic field, and for understanding the relationships between Systemology as a transdisciplinary 

field and the specialized disciplines with which it is engaged.  
   

KEYWORDS  Systemology, transdisciplinarity, General Systemology, General Systems Transdisciplinarity, 

GSTD, Systems Philosophy, General Systems Theory, GST 
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1.  Introduction  

Over the last quarter century the systems perspective has become a significant academic influence 

(Hooker, 2011; Capra & Luisi, 2014).  This rise is in part due to the fact that it presents a paradigm 

for addressing complex problems, i.e. those involving phenomena that cannot be adequately 

modelled using the classically powerful approaches based on reductionism and linear causal 

mechanisms (Dekkers, 2014; Mobus & Kalton, 2014), and partly because the systems concept is 

transdisciplinary, i.e. the principles and models that characterise aspects of systemicity (e.g. 

controlling feedbacks (Wiener, 1961) and near-decomposable hierarchies (Simon, 1962)) can be 

applied in multiple disciplines.1    

Despite this growth the systems sciences are still nascent disciplines, and the systems 

community is represented by a diversity of specializations and a high level of fragmentation in its 

discourse domain and its worldviews (Warfield, 2003).  As we discuss later on, the field continues to 

face many significant challenges, especially:   

¶ The presence of the systems field as a distinct enterprise within academia is often 

questioned.  This is undermining its ability to attract dedicated researchers, students, and 

funding, creating a vicious cycle that impedes the field’s progress; 

¶ The systemic nature and scientific integrity of many of the systems methodologies have not 

been adequately demonstrated, and hence the merits of the systems approach is sometimes 

difficult to defend, undermining the credibility of the field as a whole; 

¶ Many methodologies have no or weak theoretical foundations, and consequently it cannot 

be assessed why they sometimes fail, and they cannot be migrated to new kinds of use-

cases; 

¶ The systems field cannot assess its own completeness and articulate its potential future 

value in a principled way, making the credibility and growth of the field a hostage to 

fortune. 

The first of these challenges is very serious, and if this cannot be addressed the others will 

remain intractable.  In our view, the root causes of all these challenges are:   

¶ diversity of perspectives on the meaning of the concept “system”;  

¶ slowness of progress towards establishing a general theory of systems;  

¶ variety of terminologies used across systemic specializations, and  

¶ lack of a model of the systems domain conceived as an academic discipline.   

In this paper, we will expand on the nature of these challenges and their root causes, and 

present a foundation on which we believe a program to overcome these challenges can be built.  

2.  The challenges facing the systems field  

The challenges facing the systems field are well known, and there is an emerging understanding of 

the deep nature of these challenges: 

 

                                                      

 

1 The term “transdisciplinarity” was coined in a typology of terms devised at the first international conference on 

interdisciplinary research and teaching in OECD-member countries, held in Paris in 1970, and defined generically as “a 

common set of axioms for a set of disciplines” (Apostel, Berger, & Michaud, 1972). 
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(1) The existing specialized theories and methodologies are valued by other disciplines that 

employ them, but in the absence of a unifying framework and indigenous theoretical 

foundation for the Systems Sciences, the presence in academia of Systems Science as a 

discipline in its own right is constantly under threat.  Centres and Units promoting systems 

science as such typically have a short lifetime in Universities, and soon fall foul of 

departmental re-organizations in which the specialized systemists are moved to the 

orthodox departments that typically employ them (Warfield, 1990).  In this way we keep 

returning to a situation where we have e.g. systems biologists in biology departments and 

systems management scientists in business schools but typically no unit responsible for 

promoting and developing systems science as such.  This is a vicious cycle that undermines 

the ability of systems science to attract funding, recruit students, build credibility, and 

expand its ability to contribute positively to addressing urgent social and environmental 

challenges; 

(2) There is no principled basis for assessing the validity of claims of methodologies to be 

systemic, and there is a concern that many of them are not.  Other disciplines provide 

historical examples of this situation, for example the development of scientific foundations 

enabled the separation of chemistry from alchemy, and the separation of astronomy from 

astrology.  A similar revolution is probably in store for Systemology.  A week-long 

“Conversation” looking into this issue is being planned by the International Federation for 

Systems Research (IFSR) for April 2016, to be led by one of us (Wilby);  

(3) Many of the methodologies in the field have no or only a weak theoretical basis.  Although 

they have heuristic value, the absence of a theoretical basis means that when they fail there 

is no principled basis on which to assess what went wrong.  Moreover, even though the 

systems concept is transdisciplinary, the methodologies cannot be extended to cover new 

kinds of use-cases.  A good example of this is Systems Engineering, which is rich in heuristic 

methods but poor in indigenous theories.  This limits the ability of Systems Engineering to 

cope with the increasing complexity of the systems to be designed and engineered 

(INCOSE, 2014).  The International Council on Systems Engineering (INCOSE)  has 

embarked on a project to address this issue in conjunction with the National Science 

Foundation (NSF) and System Engineering Research Centre (SERC) (Collopy & Mesmer, 

2014); 

(4) There is no principled framework for discovering new specialized systemic theories.  The 

Theoretical Systemics we have so far were developed in orthodox fields such Chemistry and 

Telecommunications Engineering and only afterwards recognized as potential Systemics 

and generalised (Minati, 2006).  As things stand, we have no means for assessing the 

theoretical completeness of the systems sciences and focusing developmental research 

programs on important challenges.  A foundational general theory of systems could provide 

such a framework, just as the early Periodic Table of Elements indicated the existence of 

elements yet to be discovered. 

3.  Root causes of the systems fieldõs challenges 

3.1. Diversity of perspectives on the meaning of òsystemó: 

The systems domain is ostensibly unified by a common subject matter (the “system” concept and its 

relevance to solving complex real world problems), but in practice this is only an administrative or 

political unity, and not a scientific one, because there is a considerable variety of perspectives within 

the systems community about the meaning of “system”. For example, to some, “systems” are parts 

working together to perform a function of interest to humans (the systems engineering perspective), 

to others, “systems” are parts working together to establish an identity-preserving boundary (the 

organismic perspective) and to others a “system” is any collection of parts that we find a reason to 

consider in conjunction (the social constructivist perspective).  To some, systems are present in the 
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natural world as a subject of study (the critical realist perspective), while to others, systems concepts 

and models are merely useful constructs for thinking about human-centric experiences of complex 

situations and have no inherent truth-value (the post-modern perspective).   

The system concept, which is the common denominator of the systems domain, is to a large 

degree also the basis of its fragmentation.   

Charles Francoise’s two-volume International Enclopedia of Systems and Cybernetics (Francois, 

2004) devotes 18 pages to listing variations on the system concept (2.6% of the total pages in the 

encyclopedia). This diversity of ideas around the system concept has been widely valued in the 

systems community as an antidote to intellectual hegemony in a nascent disciplinary field. 

However, the lack of such a common understanding is also problematic for the development of a 

disciplinary field.  Without a stable concept of what “system” stands for, it cannot coherently be 

claimed that there is a “systems discipline”.  An important step towards overcoming the systems 

domain’s tentative status in the academy and becoming a unified disciplinary field in its own right, 

is therefore to develop a perspective on “system” that can reconcile the currently diverse 

perspectives, e.g. by accommodating them as special cases under a general definition.   

3.2. Incompleteness of the general theory of systems  

The systems movement was founded on the premise that a general theory of systems could be 

developed (von Bertalanffy, 1950a, 1969; Boulding, 1956; Rapoport, 1968), but limited progress has 

been made so far in developing it (Francois, 2007). 

Making progress towards a more complete general theory of systems is crucial for the unity, 

credibility and advancement of the systems field.  A discipline or field can be united around a 

common definition of a subject matter, but much depends on the nature of this definition.  A 

definition grounded only in descriptive theories and models produces an administrative unity rather 

than a scientific one.  To support a scientific unity the subject matter must be defined in terms of a 

theoretical framework that has explanatory and/or predictive value.  Such a scientific general theory 

provides a conceptual and explanatory foundation on the basis of which the discipline or field can 

grow as a scientific endeavour of increasing epistemic and empirical competence.      

In the life of a discipline or field the transition from viewing its subject matter merely in terms 

of descriptive models and theories to being able to represent it in terms of explanatory/predictive 

theories is of crucial significance.  It is well known from the history of science that general theories 

such as Newton’s Laws of Mechanics, Mendeleev’s Periodic Table of the Chemical Elements, Lyell’s 

Principles of Geology, and Darwin’s Theory of Biological Evolution, transformed their respective 

disciplinary fields by (a) unifying hitherto fragmented areas of study under a common conceptual 

and explanatory framework, and (b) rapidly opening up new avenues to scientific discovery.   

In the case of the systems domain, the sought-for scientifically unifying theory would be the 

“General Systems Theory” (GST) as originally envisioned by Ludwig von Bertalanffy (von 

Bertalanffy, 1956, p. 37, 1969, p. 32).  Von Bertalanffy proposed that structures and behaviours that 

recur isomorphically across kinds of systems indicated the existence of general systems principles 

that would underpin the formulation of general systems laws that could be applied in diverse 

disciplines for problem solving, modelling, and design (1976, pp. xix–xxiii).  Len Troncale long ago 

identified more than fifty candidate isomorphies (Troncale, 1978), and his list that has since grown 

to over a hundred (Friendshuh & Troncale, 2012), but so far we have only two candidate systems 

principles, von Bertalanffy’s proposal that there are no closed systems in nature (von Bertalanffy, 

1950b) and Herbert Simon’s proposal that all complex systems are near-decomposable hierarchies 

(Simon, 1962). We have perhaps only one candidate systems law, namely Ross Ashby’s “Law of 

Requisite Variety”, which states that a controller must have more degrees of freedom than the entity 

it is controlling (Ashby, 1956).  We have nothing like a “periodic table of systems”; the closest we 

have come is Kenneth Boulding’s hierarchy that orders systems in terms of the complexity of their 

behaviour (Boulding, 1956).      

The key advances toward a GST seem mostly to have been made long ago, and general systems 

research has been a minority endeavor for the last 30 years.  In reality it was the practical offshoots 
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of theories about individual isomorphies that took precedence, resulting in advances in Information 

Theory, Cybernetics, Organisation Theory, Control Theory, Management Science and so on.  This 

pragmatic focus produced progress at a high cost, for “it left these theories together with the 

possibility of a “GST” philosophically immature” (Flood & Robinson, 1989, p. 63).  

The lack of a general theory on which we can assess the scope and range of the disciplinary 

field means we are unable to give a principled assessment of how complete the field’s theories are, 

what its major challenges and opportunities are, what its future value might be, and on what basis it 

might achieve standing as an academic field in its own right. 

3.3. Inconsistency of systems terminology  

The terminological challenges of the system domain extend well beyond the meaning of “system”.  

There is no standard nomenclature for referring to the components of the systems body of 

knowledge, or even the domain as a whole.  Terms such as “systems thinking”, “systems science”, 

and “systems research” are in play as names for the “whole” but none of them are used consistently 

or universally.   

A further problem is that the well-known term “GST” is polysemic, having many significant 

designations in the systems literature.  In the work of Ludwig von Bertalanffy, the founder of GST, 

we already find the following sixteen meanings: a foundational theory, a scientific discipline, a new 

philosophy of nature, a worldview, a paradigm, a methodological maxim, a new field, a new realm 

of science, an organized body of knowledge, a systems epistemology, a theory of organizational 

principles, a systems philosophy, a collection of isomorphies, a field of science, a value theory, a 

meta-discipline (e.g. von Bertalanffy, 1968, p. 33, 1972, p. 414; 1975, p. 12; 1976, pp. xix–xxiii).   The 

polysemy significantly limits scholarly exchange and collaboration in efforts towards the 

establishment of a GST.  For example, if someone should ask for criteria by which we might 

recognize a GST (e.g. Troncale, 1984), how shall we know which aspect of GST to suggest criteria 

for?  If someone argues for the importance of “GST”, or says that they are working on or using 

“GST”, how can we know what they are meaning to refer to?  If we are to undertake disciplined 

collaborative research towards a unifying theory for the systems field, this problem must be 

resolved as a first priority.  Without it researchers cannot productively collaborate, and a unifying 

theory will continue to elude us.   

3.4. No disciplinary map of the systems field  

There is no overall view of the structure of the domain of systems as a disciplinary field, so the 

existing body of knowledge cannot be evaluated in terms of its completeness, internal relationships 

and potential – it is a body of knowledge but not an academically organized one.   

Several overviews of the systems domain have been presented by systems thinkers, but these 

have typically focused on viewing the domain from the perspective of its evolution, that is, by tracing 

the temporal origins of specific systems concepts, theories, perspectives or practices, and trying to 

show in each case how the emergence of each component was influenced by existing components, 

specific individuals, and strands of thought from beyond the domain of systems..  Examples of such 

“maps” are given in Troncale (1978), Van Gigch & Kramer (1981), Troncale (1988), Laszlo & Laszlo 

(2003), Graf (2006), Ison (2008), Ramage & Shipp (2009), Wright (2012) and Castellani (2012).  We 

include copies of them in Appendix 2 of this paper.  Figure 1 provides a representative example.  

Maps such as these give a sense of the evolutionary development and rich scope of the domain 

of systems, but these schemas also emphasize how deeply fragmented the systems domain is.  They 

give no sense of the domain of systems as (potentially) a disciplinary field, a field (as we discuss in 

more detail later on) being a set of disciplines that represent specialized perspectives on a common 

subject matter, and that serve a broadly common purpose in relation to that common subject matter. 
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   %ÐÎÜÙÌɯƕȯɯ3ÏÌɯɁ%ÐÌÓËɯÖÍɯ2àÚÛÌÔÚɯ3ÏÐÕÒÐÕÎɂɯ 

(Wright, 2012, p.10, © 2012 Clare Wright, reproduced with permission) 

 

The closest we have come, historically, to a principled view of the structure of the systems domain 

regarded as a field was with John van Gigch and Nic Kramer’s paper “Taxonomy of Systems Science” 

(Van Gigch & Kramer, 1981).  They suggested a classification in terms of two dichotomies 

(ontological/conceptual and theory/application), giving four possibilities.  On this basis they 

proposed a division of systems science into four “branches” respectively representing 

(i) theories that treat reality as a system of systems (the “ontological-theoretical” branch, which 

they characterize as Systems Philosophy),  

(ii) theories that treat systems as formal models (the “conceptual-theoretical” branch, which they 

characterize as Axiomatic Systems Science),  

(iii) applications that treat a system as an organism (the “applied-ontological” branch, which they 

characterize as Living Systems Theory); and 

(iv) applications that treat problems as systems (the “applied-conceptual” branch, which they 

characterize as Systems Methodology).  

Regrettably, in their paper they did not go on to use this framework to classify actual disciplinary 

components but only listed the individuals who were representative contributors to each of the 

“branches” (see Figure 2).  They did not subsequently develop this model any further, and neither 

did anyone else.2  Unfortunately, as it stands this model, like the other “maps” referred to earlier, 

also does not provide a basis for assessing the completeness, prospects, unity or potential future 

value of the systems “field”.   

                                                      

 
2  As of 18 January 2016 the paper has only one citation in Scopus (Riedel & Mueller, 2011), and the context is different 

(integrating production planning in industrial engineering).   
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Figure 2: A Taxonomy of Systems Science by John van Gigch and Nic Kramer   

(Van Gigch & Kramer, 1981, p. 185, © 1981 Elsevier, reproduced with permission) 

 

The systems domain maps we have so far depict the systems domain as fragmented into a collection 

of sub-specializations, united only by the common denominator “systems”.  By presenting the 

systems domain as an evolutionary trajectory of a plurality of approaches to investigation and 

intervention as is done at present, these maps emphasize and may entrench the fragmentation of the 

domain.  If the systems community is to address this problem effectively, then it must begin to 

develop a perspective of the domain understood as a unified discipline or field, and come to a 

common understanding of the basis on which it can be unified.     

We initiated an attempt at developing a basic “disciplinary map of the systems territory” at the 

week-long 2014 “Conversation” of the IFSR (Wilby et al., 2015), but only limited progress could be 

made in the available time due to terminological ambiguities.  For reference, the result of that 

analysis is shown in Figure 3.   

4.  Towards a disciplinary typology for the systems field  

In our view, the first issue to be resolved in addressing the academic challenges of the systems 

domain is to resolve the basic terminological ambiguities in referring to the field and its 

components, so that a clear strategy can be formulated for dealing with the field’s scientific 

challenges. We propose that this can be achieved in a systematic way by mapping the components of 

the field onto the structure of an academic discipline. This strategy was suggested to us by noting 

that the various meanings assigned to the term “GST”, as discussed earlier, are all components of an 
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academic discipline.  By using the structure of a discipline to order the body of knowledge about 

systems, it might be possible to name the components of this body in an uncontrived manner.  

 

 
 

%ÐÎÜÙÌɯƗȯɯ3ÏÌɯËÖÔÈÐÕɯÖÍɯɁ2àÚÛÌÔÚɯ2ÊÐÌÕÊÌɂɯÔÈ××ÌËɯÐÕɯÛÌÙÔÚɯÖÍɯÐÛÚɯpractices, theories and philosophies  

(Wilby et al., 2015, p. 45, reproduced with permission) 

 

The main objective of the present paper is to suggest such a structure and nomenclature as a starting 

point for disambiguating the use of the term “GST”, in order to provide appropriate focus for the 

development of a general theory of systems which could underpin the unification and advancement 

of the systems field.  A secondary benefit of this work is that the disciplinary model developed for 

the systems field can be used to support a discussion about the scope, range, completeness and 

potential of the systems field.  It is our hope that the development of a general theory of systems and 

the application of this disciplinary model can help to establish the field of systems as a unified and 

significant field of academic endeavour. 

5.  A generic model of a discipline  

5.1. A systems model of discipline  

An immediate challenge for our project to develop a map of the systems field is that there is at 

present no clearly established model for the structure of a discipline.  In colloquial terms a reference 

to a discipline, e.g. “Genetics” or “Psychiatry” is usually meant to designate either a body of 

knowledge about some subject matter or a form of action centred on an area of interest or concern.  

Russ Ackoff once made such a distinction in the context of systems science, suggesting that general 

systems theorists tend to look at science as a body of facts, laws and theories, while systems 

researchers look at science as an activity (Ackoff, 1964).       

From a systems perspective we can see that both views are apt but incomplete, not only because 

each view de-emphasizes the other while both are important, but also because neither acknowledges 

the influence of attitude (or more specifically, worldview).  Any disciplinarian’s worldview motivates 

and constrains the focus of their actions, and determines the meanings they ascribe to their data, 

theories, methods and outcomes (Sutherland, 1973, p. 121).  From this perspective we can see that a 
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discipline is really a kind of system, comprising a form of action conditioned by a worldview and 

expressing a body of knowledge centred on some area of interest.  The evolving body of knowledge 

belonging to a discipline not only informs its worldview but derives its meaning from the discipline’s 

worldview.    

In this light we propose that a discipline can be modelled as a system comprising an “activity 

scope” that is enabled by a “knowledge base” but conditioned by a “guidance framework”, as 

shown in Figure 4. We call this the “Activity-Knowledge-Guidance Model of a Discipline” or “AKG 

model” for short.  Figure 4 shows the main elements of a disciplinary system and the ways in which 

they inter-depend.  Each of the main elements has components that are again interdependent but for 

simplicity these subcomponents are merely listed.  These components have internal subdivisions 

too.   

    

 

 
 

 

Figure 4: The AKG Model of a Discipline  

 

 

An interesting point highlighted by this model is that the Guidance Framework of a discipline 

typically involves multiple worldviews.  The same subject matter can be studied from different 

worldviews, and the theories around a given subject can be interpreted differently from different 

worldview perspectives (Sutherland, 1973, p. 121).  Such different approaches to the same subject 

matter give rise to “disciplinary schools” within a discipline.  The schools have the body of 

knowledge in common, but their different worldviews differentially guide the interpretations and 

activities of the schools’ adherents. For example, within Biology the naturalistic school and the 

creationist school have different interpretations of the meaning of the theory of evolution, and have 

different perspectives on the purpose of studying the natural world, and on how knowledge about 

the natural world may be used.  In general, references to a discipline are actually references to the 

dominant school, and the competing schools are identified by qualifications such as “creationist” or 

“realist” or “constructivist”.  In this way, an unqualified reference to a biologist usually refers to a 

naturalist (rather than e.g. a creationist), while an unqualified reference to a social scientist usually 

refers to a constructivist (rather than e.g. a critical realist).   

The model given in Figure 4 does not show the environment within which the system exists 

and functions, nor does it model the inputs and outputs of the disciplinary system, as these aspects 

are not crucial for present purposes.  However these aspects are important, and we intend to discuss 

them on another occasion.  For present purposes we will focus on the lower-level detail of the AKG 

model.  To expand the AKG model in a manageable way we will from now on show it using a tree 

structure, as shown in Figure 5.  Such a hierarchy preserves containment relationships but 
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unfortunately it obscures the dynamic interactions between the system components.  However, it 

has the important advantage that it can be expanded to show increasing levels of detail as needed.3     

    

 

 
 

Figure 5: A Hierarchical representation of the AKG Model of a Discipline  

 

 

The structure and subdivisions of Figure 5 broadly follow conventional understandings of the terms 

used, but some differences necessarily arise because of the attempt to be comprehensive without 

getting bogged down in pedantry about terms.  For this reason, it will be useful to give a brief 

outline of the conceptual terrain captured by the terms and relationships depicted in Figure 5. 

5.2. The Disciplinary Activity Scope  

The disciplinary activity range describes the actions that represent disciplinarity.  These comprise: 

 

(1) Exploration, being research activities that include: 

(i) Field Exploration , research aimed at describing the subject matter in its natural 

context; 

(ii) Theoretical Exp loration , research aimed at identifying alternative possible 

interpretations of the field observations and generating hypotheses for testing; 

(iii) Experimental Exploration , research aimed at testing hypotheses under controlled 

conditions; 

(2) Development , involving research and reflection towards: 

                                                      

 
3   In another context one of us (Rousseau) is developing systemic models that show the dynamic inter-relationships between 

the lower-level components of the systemic elements.  A preview of such a model for the Activity Scope of a discipline is 

given in Appendix 1.  This model was useful for determining the logic of the subdivisions within the Activity Scope.  

Discipline

Guidance FrameworkActivity Scope Knowledge Base 

Worldviews

Subject Matter Definition

Problematics

Terminology

World Picture

Ontology

Metaphysics 

Cosmology

Lifeview

Axiology

Praxiology

Standards

Big Questions

Research Agenda

Exploration

Development

Application

Epistemology

Field Exploration

Theoretical Exploration

Experimental Expl.

Theory Development

Research Methodology Dev.

Practice

Services 

Data

Observations

Findings

Theories

General Theory
Special Theories

Hybrid Theories

Methodologies

General Methodologies

Special Methodologies

Hybrid Methodologies

Domain View

Disciplinary Schemas

Production

Applications Development

Guidance Framework Dev.

Discipline Development



 

A Typology for the Systems Field                                                                                                     D. Rousseau, J. Wilby, J. Billingham & S. Blachfellner  

 
 

 
Systema 4(1) : 15-47  (2016)                                                                                                                                                                                                          25 
 

(i) Theory Development , to update or extend disciplinary theories to accommodate 

the findings of experimental exploration; 

(ii) Research Methodology Development , to use the insights from theory 

development to provide new/improved research methodologies; 

(iii)  Application Development , to use the findings and insights arising from 

exploration and theory development to develop new/improved methods for 

professional practice and physical production, and new/improved designs for 

products and service systems; 

(iv) Guidance Framework Development , to adjust the discipline’s guidance 

framework in the light of the meanings and implications of the findings and 

insights;  

(v) Discipline Development , work aimed at sustaining, improving and expanding the 

discipline as such, e.g. the development of disciplinary standards for conduct and 

education, and the development of disciplinary targets and priorities; 

(3) Application , involving using disciplinary knowledge and skills to enable: 

(i) Professional Practice  that addresses specific problems of individuals by giving 

advice, taking action or providing support; 

(ii) Services provided via service systems that address general human needs for safety, 

health, education, dignity, etc.; 

(iii) Production  of materials, equipment and infrastructure that support individual and 

social welfare.    

5.3. The Disciplinary Knowledge Base  

The disciplinary knowledge base comprises the key resources that enable disciplinary activity.  

These comprise: 

 

(1) Data, consisting of:  

(i) Observations, being descriptions of the subject matter as encountered in ordinary 

contexts.  These include descriptions of the subject matter entities in terms of their 

appearance, structure, behaviour, powers, and functions; and 

(ii) Findings , representing the outcomes of experiments and tests under controlled 

conditions. 

(2) Theories , consisting of: 

(i) a General Theory, i.e. a theory that applies always and everywhere within the 

discipline, and is the basis of its scientific unity, for example the Periodic Table of 

Elements in chemistry and the Theory of Evolution by Natural Selection in 

Biology.4 

(ii) Special Theories , i.e. theories about subclasses of the subject matter.  For example, 

in Chemistry these include theories about classes of chemicals, e.g. metals, 

radioactive isotopes, polymers etc. 

(iii) Hybrid Theo ries, i.e. theories that combine special theories with theories from 

other disciplines when interests overlap.  For example, in the case of Chemistry 

                                                      

 
4   We provide a more extensive discussion of the structure of a general theory in our paper “In Search of General Systems 

Theory” (Rousseau, Billingham, Wilby, & Blachfellner, 2016a).  
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these are hybrid theories such as those of Biochemistry, Geochemistry, Nuclear 

Chemistry, and Neurochemistry.  

(3) Methodologies , consisting of: 

(i) General Methodologies , i.e. disciplinary ways of working that are of general utility 

across the specializations of the discipline; 

(ii) Special Methodologies , i.e. structured ways of tackling specialized kinds of 

disciplinary problems; and  

(iii) Hybrid Methodologies , i.e. structured ways of tackling problems involving 

multiple disciplines.  In substantive cases they become the methodologies of 

Hybrid Disciplines. 

5.4. The Disciplinary Guidance Framework 

The disciplinary guidance framework provides the context that conditions disciplinary activity, 

giving direction and focus, and setting boundaries, standards and priorities.  More specifically, it 

involves: 

(1) A Domain View , comprising: 

(i) a Subject Matter Definition   that specifies the scope and range of the discipline’s 

interests; 

(ii) Standards for governing professional conduct and ensuring quality; 

(iii) a Problematics  comprising:  

¶ The “Big Questions ” the discipline seeks to answer;  

¶ A Research Agenda that defines and prioritizes the work of the discipline; 

(iv) Disciplinary Schemas that map the relationships between the components of the 

discipline. 

(2) A Worldview , comprising: 

(i) an Epistemology , that explains what knowledge is, describes what enables, 

conditions or prevents the acquisition of kinds of knowledge, discusses 

opportunities for and limits on what we can come to know; and explains how the 

models and theories of the discipline can be used to acquire knowledge relevant to 

the purposes of the discipline; and 

(ii) a World Picture  comprising:  

¶ An Ontology , i.e. a theory of what exists most fundamentally, e.g. physical 

atoms, or God or Tao; 

¶ A Metaphysics , i.e. a theory about the nature of what exists and hence what 

is possible, e.g. “all changes are proportional to changes elsewhere”, or “all 

events have sufficient reasons”, or “all outcomes are due to Divine 

providence”; and  

¶ A Cosmology  (model of the origin, history, organisation and possible 

futures of the concrete world5). 

(3) A Lifeview , comprising:  

¶ an Axiology  (a value system and theories about the nature of values and 

how to make value judgements);  and 

                                                      

 
5  Things are “concrete” if they have causal powers; this distinguishes them from abstract things, which can also be considered 

to be “real” in the sense of having existence independently of our imagination but that do not have causal powers.   
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¶ a Praxeology (theory about the nature of action, agency, freedom and 

responsibility). 

(4) A Terminology  that provides the standard terms and coherent concepts needed for model 

building in the discipline’s domain of operation. 

5.5. Kinds of disciplines  

The AKG model provides a way of distinguishing between a topic, theory or activity, and a 

complete discipline.  A discipline, in this light, is an interconnected system, comprising activities 

that, under the conditioning influence of a guidance framework, produce outputs that include 

updating knowledge about a defined subject matter.  The term “discipline” so defined is clearly very 

broad, and hence it can be used to characterise a variety of kinds of disciplines, which we 

differentiate as follows. 

As discussed earlier, theories can be either general, specialized or hybrid theories, and hence 

the methodologies they enable can be either general, specialized or hybrid methodologies.  The 

general theory that characterizes the subject matter of the discipline applies in and connects the 

special and hybrid theories/methodologies, and in this sense is a “meta-theory” over the special and 

hybrid theories/ methodologies, thereby forming the basis of the unity of the discipline. 

As a discipline matures its theories and methodologies become rich and diverse, and this gives 

rise to sub-disciplines dedicated to refining, extending, promoting and applying the original 

discipline’s individual theories or methodologies.  In this way a strong discipline soon becomes a 

“disciplinary field”, divisible into general, special and hybrid disciplines.  In this case the general 

theory (meta-theory) of the field becomes a transdisciplinary theory, because it now applies in and 

connects between the special and hybrid disciplines.  In this way the “general discipline” in a field is 

a “transdiscipline” that applies across the special and hybrid disciplines of the field, and is also the 

discipline that underpins and develops the scientific unity of the disciplinary field.  The disciplines 

widespread across academic institutions are the most advanced ones, and hence the disciplinary 

divisions we typically encounter in academia are disciplinary fields.  

An interesting observation that follows from looking at disciplines and fields in this way is that 

there is a meta-theory at the heart of every discipline, and a transdiscipline at the heart of every 

disciplinary field.  The scope of such meta-theories and transdisciplines is however typically limited 

to the scope of the discipline or field they unify. 

As noted earlier, disciplines fragment into schools based on differences in worldviews such as 

Naturalism, Creationism, and Constructivism.  However, within a field there are also connections 

between the schools that share a worldview, so that together they form a community of practice we   

call a disciplinary “tradition” within the field.  A tradition opens up channels of communication and 

co-operation between schools, via the perspectival unity provided by the common worldview.  

These channels extend beyond the disciplinary field to also facilitate communication and co-

operation with consilient schools in other fields.  This is powerful for the schools associated with the 

dominant tradition in a field, but it can also be a limiting factor by inhibiting exploration of 

alternative perspectives and reducing sensitivity to the inherent fallibility of human perspectives.            

5.6. The structure of a disciplinary field  

Given the distinctions just enumerated, we can conceptualise the structure of a disciplinary field in 

terms of its constituent disciplines as illustrated schematically in Figure 6.  We call this the 

“disciplinary spectrum” model of a field.  For simplicity only two disciplines are shown in the 

diagram, but in practice there will typically be many. 
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          Figure 6: The Disciplinary Spectrum Model of a Disciplinary Field  

 

Every discipline, school and tradition in the field will have the tripartite content structure we 

elaborated earlier, comprising an activity scope, a body of knowledge, and a guidance framework 

(the AKG model).  The field includes the contents of all its constituent disciplines, and therefore also 

has the AKG structure in terms of its contents, as previously shown in Figure 5 (except that the top 

label “discipline” is replaced by “field”).   

It should however be noted that the field is more than merely the sum of its constituent 

disciplines.  The field’s structure establishes systemic relationships between the constituents that 

both limits and empowers them, and the whole provides a stronger basis for the development of the 

constituents by placing them in context relative to other disciplinary fields.  The status and strength 

of the field lends credibility to its constituent disciplines and schools, creating opportunities for 

funding, recruitment and participation, and providing connections that stimulate theoretical and 

methodological innovation.  On the other hand the field also constrains its components by 

introducing standards, regulating behaviour, setting priorities, and so on.  

With these two models in hand for any given field, it is possible to draw a “map of the 

territory” for that field from either or both of two complementary perspectives:  its disciplinary 

composition in terms of the spectrum model and the organization of its content in terms of the AKG 

model.  

6.  A typology for the systems field  

By applying these two models we can now begin to characterise the systems domain in disciplinary 

terms.  To do this, we have to select suitable names for the various elements of the systems 

discipline.   

6.1. The nature of the systems òdisciplineó 

In the light of the analysis just given, the systems “discipline” is clearly a disciplinary field, 

comprising many disciplines (e.g. Cybernetics, Management Science, and Operational Research), 
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each divided into schools representing different worldviews such as ones grounded in Critical 

Realism or Constructivism.   

The disciplinary schools can be grouped into traditions e.g. the Naturalistic Tradition, the 

Constructivist Tradition and the Postmodern Tradition.       

As is the case in general, the systems disciplines typically have dominant schools, e.g. general 

systems theorists are typically critical realists, second-order cyberneticians are typically radical 

constructivists, and management scientists are typically pragmatic pluralists.   

It is unclear whether there is presently a dominant tradition within the systems field as a whole.   

It should be noted that schools and traditions should be named with caution, because the 

worldviews they represent are typically complex – for example, a worldview might be realistic 

about certain things (e.g. natural systems) and constructivist about others (e.g. value systems).  We 

have previously encountered and discussed this issue (Wilby et al., 2015).  A principled way of 

dealing with this problem is to name a school or tradition after its perspective on its subject matter.  

This can produce surprising results, for example the presently dominant school in Systems 

Engineering would then be classified under the tradition of Moderate Constructivism: although 

most systems engineers are objectivist realists about the existence of physical entities in the concrete 

world (including the products produced via Systems Engineering), they are (non-radical) 

constructivists about whether anything is inherently a system. 

6.2. Naming the systems field  

There is no established English term for the field of “systems” as a whole.  Terms such as Systems 

Thinking, Systems Research, Systems Science, Complexity Science and Systems Theory are widely 

used, but there terms are perhaps too narrow in their native meanings to be compelling as a globally 

encompassing reference.  There is an apt German term for the field, Systemlehre, meaning “an 

organised body of knowledge about systems”.  Bertalanffy scholars David Pouvreau and Manfred 

Drack have suggested that an apt translation of the concept Systemlehre is provided by the term 

“Systemology” (Pouvreau & Drack, 2007, pp. 282–283), and it fact “Systemology” was suggested 

even earlier by Russ Ackoff, saying: 
 

As the problem complexes with which we concern ourselves increase in complexity, 

the need for bringing the interdisciplines together increases. What we need may be 

called metadisciplines, and what they are needed for may be called systemology 

(Ackoff, 1973, p. 669). 

 

The term “Systemology” was used by Jan Kamarýt in his contribution to the fetschrift for von 

Bertalanffy, Unity Through Diversity (Kamarýt, 1973, p. 88), but the term seems to have fallen into 

disuse later on.  However “Systemology” is an apt term, because etymologically it would literally 

mean “what could be said about systems”, or in practice “the study of systems”.  This is how the 

suffix “-ology” is used in naming other disciplines such as biology, psychology and ecology.  We 

therefore recommend that “Systemology” be revived as the name for the systems field. 

6.3. The general theory of Systemology  

As discussed earlier, the crucial step along the path to becoming an academically viable disciplinary 

field is the establishment of a unifying theory.   In the case of Systemology, this would be a general 

theory about the kinds, nature and evolution of systems.     

Von Bertalanffy had proposed that there exists, in principle, a theory encompassing “the 

universal principles applying to systems in general” (von Bertalanffy, 1956, p. 37), and this was one 

of the meanings assigned to his use of the term “GST”, sometimes referred to by himself and others 

as “GST in the narrow sense”.  This meaning corresponds to the notion of a “general theory” for 

Systemology, and is the most natural use of the term “GST”, unlike the many other uses of the term 

as discussed earlier.  We would prefer to see the scope of the term “GST” reduced to refer only to 
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this “universal” theory.  However, in order to ensure disambiguation from the many other uses of 

the term “GST” in the literature, we propose that this theory be called GST* (pronounced “g-s-t-

star”). 

6.4. The unifying transdiscipline of Systemology  

Apart from proposing a general theory, von Bertalanffy also called for the establishment of a new 

discipline the subject matter of which is the derivation and formulation of the general systems 

principles, with a view to putting them to use to empower all the disciplines dealing with systems 

(von Bertalanffy, 1969, p. 32).  Von Bertalanffy referred to this as a “meta-discipline”, and originally 

named it “Allgemeine Systemlehre” in his native German.  In English he referred to this first as 

“GST” and then later on as “GST in the broad sense”.  This is clearly inadequate and confusing. 

“Allgemeine” means “general”, and as discussed earlier “Systemlehre” is aptly translated as 

“Systemology”, and therefore an intuitive naming of this transdiscipline would be “General 

Systemology”.  Exactly this has in fact been proposed by Pouvreau and Drack (Pouvreau & Drack, 

2007, pp. 282–283), and we advocate that this usage be adopted by the systems community. 

6.5. The special theories of Systemology  

The “special disciplines” of a field are concerned with developing and applying theories about 

specialised aspects or elements of the field’s subject matter.  For Systemology these would be 

theories about specific kinds of systemic structures or behaviours, for example control theory, 

network theory, hierarchy theory, automata theory and so on.   

Mario Bunge coined the term “Systemics” for this set of special theories (Bunge, 1979, p. 1), and 

we propose that this usage be standardized in the typology of Systemology.  The systems concepts 

being transdisciplinary, the Systemics are all formal theories,6 and hence applicable in different 

kinds of concrete contexts.    

For present purposes Bunge’s term can usefully be extended in the following way.  Strictly 

speaking, his term refers to “Abstract Theoretical Systemics”, in the sense that they are formal 

theories about special kinds of systemic structures and behaviors; however, note that there are also 

“Abstract Methodological Systemics”, i.e. formal methodologies for analyzing systemic complexity 

e.g. Systems Dynamics, Systems Analysis, and Operational Research.  When the abstract theoretical 

and methodological Systemics are employed by specialized orthodox disciplines (which have 

concrete subject matters), this gives rise to hybrid disciplines such as Systems Biology, Systems 

Geology and Systems Medicine.  The theories of the hybrid disciplines can be called “Applied 

Theoretical Systemics” and their methodologies “Applied Methodological Systemics”.  The 

“applied” systemic theories/methodologies differ from the “abstract” ones in that they involve 

specific ontological commitments, and hence are concrete theories/methodologies rather than formal 

ones. 

Compared to other academic disciplines Systemology is unique in having this structure.  In the 

case of e.g. Mathematics “pure” Mathematics and Applied Mathematics are both formal disciplines, 

and in the case of the orthodox sciences a “pure” science and its associated applied science are both 

concrete disciplines. Systemology however has both formal and concrete dimensions.  This 

observation explains the origins of the long-standing controversy about whether “Systems Science” 

is (at least in principle) really a science or not – it has elements that are sciences and ones that are not 

                                                      

 
6   A formal theory is one that makes no ontological commitments, ranging over abstract entities that could be instantiated in 

many ways. This contrasts with concrete theories, which has specifics ontological commitments that are essential for the 

theory to be valid. 
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(formal, heuristic or philosophical disciplines).  It also explains why many of the Abstract 

Theoretical Systemics are studied in Mathematics departments while the Applied ones are not.        

An interesting upshot of making this distinction is that the theories and methods of Systems 

Engineering fall within the “abstract” rather than the “applied” category, because these theories and 

methods are agnostic about the kind of system involved.  This sets Systems Engineering apart from 

other types of engineering which are all concrete disciplines.        

6.6. The transdisciplinary nature of Systemology  

Systemology is an unusual disciplinary field because its core concept, “system” is a transdisciplinary 

one.  From the systems perspective one could characterise all the orthodox disciplines as studying 

specific kinds of systems, and hence the concepts, principles and models involved in characterizing 

aspects of systemicity (e.g. feedbacks and hierarchies) can be applied across the spectrum of 

orthodox disciplines.  Consequently, the special theories, methodologies and disciplines of 

Systemology are all transdisciplinary theories, methods and disciplines. 

This sets Systemology apart from orthodox disciplinary fields, because orthodox fields have 

only one transdiscipline each, namely the one developing the general theory that unites the field.   

However, it should be noted that despite containing many transdisciplines Systemology has 

only one transdiscipline responsible for developing its unifying theory (General Systemology).   The 

other transdisciplines do not serve to unify Systemology, nor do they serve to unify, into fields, the 

orthodox disciplines they range over.  For a detailed discussion of the scope and range of General 

Systemology as a transdiscipline, see Rousseau, Wilby, Billingham, & Blachfellner (2016b).    

6.7. The traditions and schools of the systems field  

As a field the structure of Systemology is complex, comprising many disciplines each represented by 

multiple schools associated via multiple traditions.  The most developed tradition in Systemology is 

the one associated with Broad Naturalism and Moderate Scientific Realism.  The disciplinary schools 

in this tradition originated in the “first wave” of systemic inquiry in the 1950s (Midgley, 2000, pp. 

187–211), which is particularly associated with physical systems and industrial applications. This 

tradition is especially associated with von Bertalanffy and the search for a General System Theory, 

and with the rise of (first-order) Cybernetics and Systems Engineering.  Although this is a 

Naturalistic systems tradition it should be carefully noted that in the systems community this 

tradition is not essentially physicalistic nor reductionistic.  Von Bertalanffy and his followers were 

strongly opposed to the positivism and behaviourism that were features of the physical sciences and 

technological industries of his time, and saw the systems approach as preserving the humanism that 

physicalism and classical reductionism tended to devalue.   

The next strongest tradition is associated with Constructivism, and originated in the “second 

wave” of systemic inquiry in the 1970s; it is now largely associated with organizational design and 

management science (e.g. the “Soft Systems Methodology” of  Peter Checkland, and the “Second-

order Cybernetics” of Gregory Bateson and Heinz von Foerster).  

 There are many other, smaller groups of schools, largely originating onwards from the 1980s, 

and representing a diversity of traditions grounded in philosophical positions such as liberalism, 

holism, postmodernism, and pragmatic pluralism.  

6.8. The naturalistic tradition in Systemology  

Von Bertalanffy’s called his own worldview “Perspectivism” (von Bertalanffy, 1955), and meant by 

this a view that was Naturalistic but moderated by several supplementary views and reservations, 

so as to be intermediate between Scientific Realism (or better, Objectivist Realism) and Social 

Constructivism.  His view represented a form of Realism in that he accepted the existence of a 

universe independent of the observer, and a form of Naturalism in that he accepted that the 

scientific method can reveal aspects of reality’s nature.  However his view was moderate in that he 
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accepted that science is limited in what it can reveal, and that the making of observations and the 

building of models and theories are conditioned both by agents’ cognitive capacities and the 

purposes that agents have in mind.7  In this light we can see that von Bertalanffy can be identified 

with a school in General Systemology that falls within a systems tradition that we can call 

“Naturalistic Systemology”.  We have argued elsewhere (Rousseau, Billingham, Wilby, & 

Blachfellner, 2016b) that there is a synergistic relationship between GST* and the worldview of 

Naturalistic Systemology, in that this worldview opens up routes to the discovery of general 

systems principles, and that these principles enhance the power of this worldview to guide us to the 

discovery of further general systems principles.  In this light we have adopted the traditional 

naming of this worldview as the “General Systems Worldview (GSW)” (Elohim, 2000; von 

Bertalanffy, 1934).  Our own position falls within the (broad) naturalistic school of General 

Systemology, but we do recognise that once a GST* exists it could be interpreted under a variety of 

onto-epistemic positions, so it is by no means suggested that the GSW has a privileged status within 

Systemology.     

6.9. A Typology for Systemology  

With these clarifications in hand we can now present a typology for Systemology from two 

perspectives, one showing the disciplinary structure of Systemology (a disciplinary spectrum model 

of Systemology), as illustrated in Figure 7, and one showing how its content is organised (a 

hierarchical AKG model of Systemology) as illustrated in Figure 8. For simplicity Figure 7 shows 

only the upper level of the spectrum.  In both figures we have coloured in red the special terms we 

advocated in this paper.    

 

   

 

Figure 7: A Disciplinary Spectrum Typology for Systemology  

 

 

                                                      

 
7   The term “Scientific Perspectivism” is now becoming established as the contemporary label for this nexus of philosophical 

commitments (Callebaut, 2012; Giere, 2006; Jaeger, Laubichler, & Callebaut, 2015).  Extensive treatments are given in 

Wimsatt (2007) (who calls his view “Multi-perspectival Realism”) and van Fraassen (Van Fraassen, 2008) (who calls his 

view “Constructive Empiricism”). Werner Callebaut argues that Scientific Perspectivism “provides the best resources 

currently at our disposal to tackle many of the outstanding philosophical issues implied in the modelling of complex, 

multilevel/multiscale phenomena” (Callebaut, 2012, p. 75). The term “Perspectivism” was coined in the mid 1880s by 

Friedrich Nietzsche in The Will to Power (Nietszche, 1964, §481).  Although Nietzsche’s work in this area informed the 

development of Scientific Perspectivism, his views were more radical than those of Scientific Perspectivism, and can be 

viewed as foundational to Postmodernism and Constructivism.  
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 Figure 8: An AKG Typology for Systemology  

 

 

In the AKG map shown in Figure 8 we have focused on the Knowledge Base of Systemology.  The 

process of drawing the AKG map showed that Systemology is rich in methodologies (many 

hundreds) and relatively rich in special theories and hybrid theories (dozens), but poor in material 

relevant to GST*. 

Any discipline within systemology can be analyzed in detail using this structure, as we do in 

the next section for General Systemology, whose developmental backlog was identified at the outset 

as one of the root causes of the challenges facing Systemology. 
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Evolutionary Systems Design?
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Systems Engineering Methodologies 

Soft Systems Methodology 

Viable Systems Model 

World Picture

Ontology

Metaphysics 

Cosmology

Lifeview

Axiology

Praxiology

Epistemology

CǊŀƴŎƻƛǎΩǎ Encyclopedia
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6.10. Assessment of the status of  General Systemology 

In the light of the typological structure developed here we can now undertake a more principled 

review of the developmental status of General Systemology, as follows. 

 

(1) Activity Scope : At the moment we have no established GST*, and hence no GSTD as such, 

although some researchers are working towards developing and establishing it (Rousseau, 

Blachfellner, et al., 2016; Rousseau, Wilby, et al., 2015a, 2015b, 2016b). 

(2) Knowledge Base :   As yet we have no general theory of systems, but we have interesting 

and useful components to build on, including von Bertalanffy’s proposed general systems 

principle  that there are no closed systems in nature (von Bertalanffy, 1950b), Herbert 

Simon’s ‘principle’ that all complex systems are near-decomposable hierarchies (Simon, 

1962), Ross Ashby’s “Law of Requisite Variety” (Ashby, 1956), Len Troncale’s “Systems 

Process Theory” (SPT) (Troncale, 1978; Friendshuh & Troncale, 2012), and, on the 

methodology side, George Klir’s “General Systems Problem Solver” (Klir, 1985, 2001). 

(3) Guidance Framework:   

(i) General Systems Domain View :  The potential scope and value of General 

Systemology have been widely discussed (von Bertalanffy, 1969; Laszlo, 1972b; 

Gray & Rizzo, 1973; Von Bertalanffy, 1975; Hammond, 2003), but these 

presentations were often of wider scope due to the ambiguity of the historical term 

“GST”.     

(ii) General Systems Worldview : We have no comprehensive synthesis yet, although 

we have early candidate models in (Laszlo, 1972a, 1972c; Sutherland, 1973) and 

other works we can draw on, e.g. in the areas of Ontology (Bunge, 1977), 

Metaphysics  (see e.g. the principles listed in Sutherland (1973), Bunge (1979, 1981) 

and Rousseau (2015a)), Epistemology  (von Bertalanffy, 1955), Axi ology  (Parra-

Luna, 2001, 2008; Hammond, 2005) and Praxiology (Kotarbinski, 1965).   

(iii) General Systems Terminology :  Despite the clarifications in the present paper 

terminology remains a problematic issue for General Systemology as indeed it does 

for Systemology as a whole.  Charles Francois’ Encyclopedia (Francois, 2004) is now 

more than a decade old, and serves more to display the lack of coherence in the 

field’s terminology than to set linguistic standards.  Several authors have 

developed terminologies of their own, to compensate for this problem (Kramer & 

De Smit, 1977, pp. 11–46; Schoderbek, Schoderbek, & Kefalas, 1990, pp. 13–68; 

Wimsatt, 2007, pp. 353–360; Heylighen, 2012, pp. 21–33; Schindel, 2013), but there is 

no programme in hand to unify these efforts.      

The incomplete state of GST* and the GSW is a serious impediment to the maturation of 

Systemology as an academic field, but in the light of the AKG Typology we can see where the key 

gaps are, and from this develop a focused plan for development.  We present a Research Agenda 

addressing this elsewhere (Rousseau, Blachfellner, et al., 2016).   

On the basis of a scientific general systems theory we could reconcile or refine the various 

definitions we have today of what “system” entails, and develop theoretical foundations for the 

methodologies that lack them, thus setting them on the path to increasing effectiveness and 

expanding scope.   

GST* would not only provide a scientific unification of the field and extend existing powers, 

but moreover a strong general theory would open up routes to discovering new abstract Systemics 

(both theoretical and methodological), and together with a developed GSW would open up new 

opportunities in exploratory science (Rousseau, Billingham, et al., 2016b; Rousseau et al., 2015b; 

Rousseau, Wilby, et al., 2016b).  On such achievements Systemology could hardly fail to become 

established as an academic field in its own right. 
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7.  Summary and Conclusion 

In this paper we develop a generic model for the structure of a discipline and of a disciplinary field, 

and use this to develop a Typology for the domain of systems. 

In order to do this we introduce a generic systemic model of a discipline in terms of the 

interactions between a discipline’s activity scope, knowledge base and guidance framework (the 

“AKG model”) and the structure of a disciplinary field in terms of a spectrum of disciplines, schools 

and traditions (the “disciplinary spectrum  model”). 

Using these models, we develop a typology by: 

(i) identifying the domain of systems as a disciplinary field, and propose it be named 

“Systemology”;   

(ii) identifying the unifying theory of the field as von Bertalanffy’s “GST in the narrow 

sense” and naming it GST* (pronounced “G-S-T-star”);  

(iii) identifying the transdiscipline GST* would ground as von Bertalanffy’s “GST in the 

broad sense”, and adopting “General Systemology” as the name of this 

transdiscipline; 

(iv) identifying the special theories and methodologies of the field as corresponding to 

Bunge’s use of the term “Systemics”, and correspondingly introducing the class-

names “Abstract Theoretical Systemics”,  “Applied Theoretical Systemics”, 

“Abstract Methodological Systemics” and “Applied Methodological Systemics”    

We claim that in the light of these models and naming conventions it is possible to develop “a map 

of the systems territory” conceived as a disciplinary field, and use that to assess and discuss the 

structure and completeness of Systemology and its components in a non-ambiguous way, and place 

the work that is being done to complete or improve systemological components in their proper 

context. 

Our analysis suggests that the lack of a developed general theory of systems (GST*) is at the 

root of the fragmentation and limited influence of the systems field, and that progress with such a 

theory will be key for establishing Systemology academically and enhancing its impact.     

We believe that such analyses will be helpful in formulating agendas and strategies for 

developing Systemology into a valued member of the community of disciplines engaged in the 

pursuit of knowledge and the building of a ‘better world’.  
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Appendix 1 ð A systems model of the Activity Scope of a discipline  

In another context one of us (Rousseau) is developing a lower level model of the Activity Scope of a 

scientific discipline, and a preview of it is given here (Figure 9).  This model illustrates the cycle of 

scientific work that starts with exploration in the field, which generates new observations, on the 

basis of which theoretical explorations can generate testable hypotheses for experimental evaluation.  

Experimental findings underpin the development of better theories, methodologies, guidance 

frameworks, and product designs, which enable more effective applications.  The application of 

scientific knowledge in this way generates new demands and expectations, and this closes the 

systems loop by stimulating new exploration and innovation.  The diagram is shown here because it 

informed the logic behind the Activity Scope breakdown in our AKG model.  

We show here that in general systems produce outputs as responses to inputs, but we do not 

here model that nature of the environment that generates the input or receives the output.  A way of 

modelling this environment is suggested in (Rousseau, 2015a).    

 

  

                
 

 

Figure 9:  A systems model of the Activity Scope of a scientific discipline  
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Appendix 2 ð Historical Maps of the Systems Domain  

To illustrate the context of our AKG Typology of Systemology we reproduce here examples of the 

kinds of “maps of the systems territory” that have been produced historically, in contrast with the 

academic typology we present in our paper.  

In Figure 10, Magnus Ramage and Karen Shipp group significant systems thinkers by schools 

of thought (e.g. Systems Dynamics) or connected ideas (e.g. Learning Systems) (Ramage & Shipp, 

2009, p. 5).  

   

 

Figure 10: Influential systems thinkers grouped around influential sets of ideas 

(Ramage & Shipp, 2009, p. 5, © 2009 Springer, reproduced with permission) 

 

 

In Figure 11 Clare Wright gives a map of the development of “Systems Thinking” (Wright, 2012, 

p.10).  The design of this map was inspired by the well-known mapping developed by Brian 

Castellani, which shows the development Complexity Science in a similar but more detailed way 

(Castellani, 2012).  Unfortunately the latest version of the Castellani map is too complex to 

reproduce here, however it can be downloaded from http://sacswebsite.blogspot.co.uk/2012/11/new-

version-of-complexity-map.html. 

 

 

Figure 11ȯɯ3ÏÌɯɁ%ÐÌÓËɯÖÍɯ2àÚÛÌÔÚɯ3ÏÐÕÒÐÕÎɂ 

(Wright, 2012, p.10, © 2012 Clare Wright, reproduced 

with permission) 

http://sacswebsite.blogspot.co.uk/2012/11/new-version-of-complexity-map.html
http://sacswebsite.blogspot.co.uk/2012/11/new-version-of-complexity-map.html
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In Figure 12 Ray Ison shows the history of dependencies between systemic approaches. 

 

 

Figure 12: The History and Dependencies of Systems Approaches  

(Ison, 2008, p. 144, © 2008 Sage, reproduced with permission) 

 

In Figure 14, Hans Georg Graf uses systemic interests to illustrate linkages between kinds systems 

thinking and kinds of systems practice (Graf, 2006). 
 

 

 

Figure 13: Connections between systems thinking and practice  

(Graf, 2006, © 2006 Hans Graf, reproduced with permission) 
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In Figure 14, Ervin Laszlo and Alexander Laszlo give a depiction of “the shape of the systems 

movement, including the progressive development of particular theoretical branches” (Laszlo & 

Laszlo, 2003, Figure 1).  A conceptually similar but much more detailed map, which also places the 

components of the systems movement into the wider academic and historical context, has been 

compiled by Eric Schwarz in 2001.  It is too complex to be reproduced here, but it can be 

downloaded from http://www.iigss.net/files/gPICT.pdf. 

 

 

Figure 14: The shape of the systems movement    

© UNESCO – Encyclopedia of Life Support Systems (EOLSS), from “The Systems 

Sciences in Service of Humanity”, Laszlo, E., & Laszlo, A., in F. Parra-Luna (Ed.), (2003), 

Systems Science and Cybernetics. Oxford, UK: EOLSS, reproduced with permission from 

UNESCO – Encyclopedia of Life Support Systems (EOLSS). 

 

 

In Figure 15, Lenard Troncale provides a “morphological” picture of the fields involved in 

systems studies.  

 

http://www.iigss.net/files/gPICT.pdf
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Figure 15: A morphological picture of the fields inv olved in systems studies 

(Troncale, 1976, © 1976 Institute for Advanced Systems Studies, reproduced with permission) 

 

In Figure 16, Hiroki Sayama gives an overview of the themes and theories involved in making sense 

of systemic complexity. 

 

 
 

Figure 16: Categorization of systems science topics  

(Sayama, 2015, p. 5, image © CC BY-SA 3.0, reproduced with permission) 
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In his 1988 paper “The systems sciences: What are they? Are they one, or many?” Len Troncale 

proposes that the systems sciences can be divided according to the level of activity in each of levels 

of ongoing effort into four categories namely general theories of systems, disciplinary-based systems 

theory, systems analysis and systems applications (see Figure 17).  

 

 
 

Figure 17ȯɯɯ%ÖÜÙɯɁËÖÔÈÐÕÚɂɯÐÕɯÛÏÌɯÚ×ÌÊÛÙÜÔɯÖÙ range of the systems sciences.  Height 

ÖÍɯÊÜÙÝÌɯÐÕËÐÊÈÛÌÚɯÙÌÓÈÛÐÝÌɯÈÔÖÜÕÛÚɯÖÍɯÈÊÛÐÝÐÛàɯÐÕɯÌÈÊÏɯɁËÖÔÈÐÕɂȮɯÞÏÐÓÌɯÉÙÌÈËÛÏɯÖÍɯ

base indicates relative position of the domain on the spectrum .  

(Troncale, 1988, p.11, © 1988 Elsevier, reproduced with permission). 

 

 

These diagrams are very useful as teaching aids, conveying the evolution of the systems field and 

the contributions of its leading figures, as well as showing the synergies between different systems 

disciplines and orthodox ones.  We contend however that they are inadequate as research aids for 

developing the subject matter further, which is the area this paper aims to support. 
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