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IS LAW SCIENCE?

	MC Roos1*

	1      Introduction2

	In 1935 legal philosopher Huntington Cairns stated that:

	It is the contemporary belief, in American legal circles at all events, that law or jurisprudence, whatever it may have been in the past, has now the status of a social science. This is an assumption easier to make than to substantiate and in view of the increasing insistence upon this point, it is now appropriate to inquire whether or not it possesses a tangible foundation.3

	This sentiment, expressed in 1935, still applies. In 2002 an American legal journal published an article where the question was rephrased into whether – or when – a Nobel Prize in "legal science" would be awarded.4 Apart from the possible eligibility for accolades, the question of whether or not law is science is important to lawyers5 for two reasons. In the first instance South African legislation defines science6 but the courts have never been asked to interpret the relevant statutory provisions – it is quite conceivable that a court of law may have to address the question at some stage. In the second instance, scholarship requires reflection upon the nature of one's activities, which includes the question of whether or not our discipline, law, is science or scientific.  Recently the question was contemplated by Kroeze as part of broader consideration of what interdisciplinary, multidisciplinary and trans-disciplinary research entails.7 This article attempts to contribute to the debate from a South African legal and philosophical perspective and approaches the question from an angle different from Kroeze's.

	In the current standard work prescribed for most first-year students in Introduction to Law, "law" is defined as the body of rules or regulations that facilitate and regulate human interaction, order society, create certainty and are applied, interpreted and enforced by state institutions.8 The authors of the textbook claim that law should reflect shared values. They state that "the law is a set of norms distinguishing good from bad. A norm is a rule regulating human conduct".9 Earlier authors also describe the law with reference to its ordering function. As people are capable of making choices, law as a normative phenomenon is typical of human society.10 Law is a product of custom, legislation and judicial development – it is a social ordering instrument that operates bottom-up as well as top-down.11 This composite description of law will be accepted for the purposes of this contribution.12

	In addition, lawyers often refer to their discipline as a science,13 but this premise should not be accepted uncritically. There are two issues at stake: the implicit assumption that a science is something that a discipline can be. The second is that the first typical answer offered to the question "is law a science?" is that law is indeed a science, as it is generally accepted as such. This assumption and "default" response will be analysed and be shown to offer inadequate theoretical justification for the conclusion reached. Other proposed demarcation criteria should therefore be examined. It is submitted that legal theory will benefit from and indeed requires the application of philosophical perspectives in order to answer the question: is law science? 

	However, this exercise is not as unproblematic as one may suppose, as views on science and what science is have changed considerably over the ages. The demarcation criteria (ie "tests" or "standards" to determine whether a discipline amounts to "science") that have been proposed by different philosophers of science differ substantially.14 An analysis of the views that science is practised when the scientific method is used, that it can be falsified, that it amounts to puzzle-solving within a certain paradigm, that it renders beneficial results or that it involves abstraction and theorisation will be provided in section 3. The hypothesis is that the notion that science amounts to abstraction in a technical sense offers the best theoretical basis in the present context. On this basis, the statutory definitions of "science" and "research" in South Africa also require examination. This analysis is therefore an attempt to solve the central question in this article by allowing commentators on law, philosophers of science, philosophers of law and creators of law a say in the matter.15

	The emphasis on science as a type of activity (as opposed to a discipline) that can either be classified as science or not will be explored in section 5. The activities of law students, practitioners, academics and law-makers will be measured against the proposed demarcation criterion to establish which, if any, activities would amount to "science".

	However, to provide the requisite contextual background, the first point to consider is the traditional acceptance by lawyers that law is a science. 

	2      Traditional acceptance that law is a science16

	Very few South African legal textbooks address the question of what legal or juridical science is, probably because its status as a science is assumed and elaboration is deemed unnecessary. Even in American textbooks, law is described as a science, albeit "an inexact science", without elaboration on the reasons for its being granted scientific status.17

	From the time of the earliest establishment of schools by the Romans, law formed part of the curriculum taught to free persons.18 When universities were established in Europe during the Middle Ages law was taught as a central discipline and law faculties were even regarded as facultates superiores, where a second degree could be obtained.19 In most countries this remains the case to the present day. In South Africa, as in most other countries, a university degree is required for admission to the legal professions.20

	In the United States of America, Christopher Columbus Langdell (1826-1906), Dean at Harvard Law School from 1870 to 1895, reformed the perceptions of law and legal education, and distinguished between law as a science and law as vocational legal training.21 The practice of the "science of law" would require that students distil the general and fundamental principles of law from decided cases, which are seen as the "dataset" of the science, by using inductive reasoning.22

	The legal principles so derived functioned as the constituent ontological units within the construct.  From them, through the rigorous and almost Cartesian application of logic and deductive reasoning, a series of clear specific rules would be derived that would govern any given case. The specific rules themselves were formalistic in conception, meaning that they were framed in a manner that made their application uncontroversial when applied to stipulated facts.  The rules would then be the bases of decision-making in future cases.23 

	Langdell stated:

	If law not be a science, a university best consult its own dignity in declining to teach it. If it be not a science, it is a species of handicraft, and may best be learned by serving an apprenticeship to one who practises.24

	His distinction between law as a handicraft and as a science may be tenuous, as his method of teaching law was the method used by practising lawyers.25

	Like Langdell, the influential South African Professor Paul Van Warmelo26 also came to the conclusion that the library is the legal scientist's "workshop",27 a view that is hardly disputed today. For Langdell scientific study meant using the original sources, i.e. cases, and not relying on someone else's interpretation thereof.28 He argued that law consists of doctrines and principles developed through the cases, often over centuries.29

	Law should be taught at universities, as "in the rest of the civilised world", and only universities could offer access to the required sources to study law as he proposed.30 Unfortunately, Langdell never substantiated his argument with a definition of what science is and his own concept of science is unclear.31

	Langdell's sentiments are endorsed by the South African legal philosopher LM du Plessis when he observes that the twofold task of a university, to wit teaching and research, requires a critical and creative engagement with knowledge. He refers to Pauw, who likewise distinguishes between a university and a vocational school, on the basis that the latter focuses merely on training in techniques. A university, on the other hand, provides theoretical knowledge that will enable the student to react to unfamiliar situations and to offer creative solutions to problems.32

	This approach defines (legal) science with reference to what it is not and how it is practised. It is not a handicraft; neither is it the mere application of techniques. It is all about the distillation of principles through a process of reasoning and for this reason it is taught at university.33 This approach provides a basis for distinguishing between science and non-science in law, yet it is submitted that it is still rudimentary and needs further development. A child who is scolded after grabbing a sibling's toy, may also distil the principle(s) of accepted behaviour through reasoning, but that would not be regarded as a scientific activity by anyone.

	In addition, the idea is created that the scientific nature of law and the university as an institution are intertwined. It is true that development in many other disciplines is closely tied to universities and research institutions, but legal academics are not the sole creators of legal texts and, more importantly, they are not the (direct) authors of legal development. In South Africa, the unique Constitutional Assembly was responsible for this in the recent past, and legislatures and courts currently perform this function.34 Therefore, the view of these two institutions on law and its possible scientific status should also be considered, as they form part of the voice of the discipline.35 It appears as if South African courts have made ample use of terms denoting law as science, but it should be established if any particular meaning was attached to the words used and if so, what it was.

	A search of the Juta law reports of South Africa yielded three results for the term "legal science". In one case the term appeared as part of a title of a source referred to in a footnote.36 In the other two cases the term appeared as part of a quotation by authors who assumed the status of law as science without elaboration.37 A search for "juridical science" resulted in four cases, but all four are references to articles published in the accredited journal titled "Tydskrif vir Regswetenskap / Journal for Juridical Science".38 A search for the term "law as science" yielded no results, while "science of law" was more fruitful, with a total of 11 reported and 8 unreported South African cases.39 However, in 1740 of these cases the reference was included as part of (an obviously often quoted) statement by the American Justice Sutherland in Powel v Alabama,41 which deals with an unrepresented accused's precarious position due to a lack of knowledge of the "science of law". The other two references42 appeared in a quotation of the classic author Voet, discussing the personal liability of judges for incorrect judgements due to their lack of knowledge or skill.

	Although some reference to the "scientific status" of law can thus be found, in none of these cases was the legitimacy of regarding law as a science considered.

	Judges writing in Afrikaans seem fonder of the term "regswetenskap", as a search for this term yielded 25 South African judgements.43 In 10 of these the reference was to an article published in the "Tydskrif vir Regswetenskap / Journal for Juridical Science".44 In 7 of the cases the term is used as a synonym for law or the legal system,45 and in three cases "regswetenskap" is contrasted with legislation, without elaboration.46 In two cases the practice and science of law are referred to as separate issues, but they are not defined or distinguished.47 In two other cases the reference is respectively to the title of a book and of a journal article.48

	The only judgement that offers some distinction between legal science and legal practice is that of Judge Mostert in Universiteit van Pretoria v Tommie Meyer Films (Edms) Bpk,49 where the extensive development of the concept "subjective right" and its accompanying system by academics in their theses, articles and books are clearly categorised as legal science that can, according to the court, be beneficially applied in legal practice50 or law.

	As demonstrated above, South African courts accept a distinction between legal practice and legal science without attempting any definitions of legal science or law as science. The highest courts in the country, the Constitutional Court and Supreme Court of Appeal, have never been requested to or deemed it necessary to address the issue.

	The only statutory reference to law as a science is found in section 46 of the Attorneys Act,51 where grants by the Attorneys Fidelity Fund's Board of Control to universities for "education or research in the science of law or in legal practice" are permitted. None of the terms is defined, yet it is clear that the distinction made above is accepted.

	It is submitted that the distinction which the courts and legislature make between law as science and law as practice echoes the distinction referred to earlier, between legal education as "scientific" and university based, versus "vocational" training, which is focused on techniques.52 Nonetheless, this distinction made by academics and courts does not provide a satisfactory answer to the questions of what a science is and why law should be regarded as such. The assistance of the theories developed by philosophers of science should therefore be elicited to provide a sound theoretical framework to formulate a demarcation criterion, as this kind of question is a typical (though not exclusively) philosophical project.53 

	3      Theoretical exploration

	3.1      Science uses the scientific method

	By the late 19th century positivism had become the most influential movement in Western philosophy of science. Its main tenet is that the only reliable knowledge is scientific knowledge resulting from empirical data derived from experience. Scientific knowledge is based on sense-experience and science is the description and explanation of empirical facts. The content of science is therefore positive facts, established by the scientific method.54

	For Auguste Comte (1794-1859), the father of positivist philosophy, the third and highest stage of human development is the positive phase, where all superstition (religion included) and metaphysics are abandoned and (empirical) science rules.55 For him, the main aims of science are prediction and explanation of phenomena.56 He distinguishes between meaning and demarcation, but it seems as if he conflated these concepts. In his view, science is predictive (denoting meaning) and verifiable (demarcation); and metaphysics cannot be scientific as it is neither predictive nor verifiable. Isolated facts that do not form part of a system are verifiable but non-predictive, and are thus not scientific.57 

	The view that science could provide irrefutable and objective answers to problems and that it is indeed the only defensible path to the truth became the norm in Western thought.58 This view obviously did not accommodate any discipline that did not use the "scientific method" – natural sciences that were developed using experiments and empirically verifiable data provided the model to be emulated. Although this view is still prevalent in some circles even today, there has been a dramatic shift from this position in the twentieth century.59 Karl Popper was among the first philosophers of science to move away from the position that science is an exact, objective and purely value free enterprise that comprises observations and inductive reasoning. 

	3.2       Science is susceptible to falsification 

	Karl Popper (1902-1994) states that metaphysical beliefs, the scientist's "horizon of expectations"60 and scientific hypotheses influence science – a move away from the positivists' and empiricists' contention that objective empirical facts are obtainable by using the "scientific method" of observation and verification. Popper himself emphasises observation, but adds that it "is always preceded by a particular interest, a question or a problem – in short, by something theoretical".61 A problem is identified and a hypothesis is formed and only then does the planned observation take place. After this a theory is formulated and accepted, as long as it is not falsified.62 

	For Popper, science is the activity of problem-solving with a critical attitude.63 His approach to problems in science has been likened to a preacher's approach to sin: redemption cannot be preached without acceptance of the existence of sin.64 If there is no problem, there is no science. The aim of science is to establish truth, in the sense of correspondence with facts,65 although one cannot be absolutely sure when it has been found.66 Scientific progress occurs when theories are refuted and new ones are proposed – in this way we move closer to the truth, and a higher level of verisimilitude or truth-likeness is reached.67 Scientific tradition consists of the passing on of theories coupled with a critical attitude, a willingness to question, test and even abandon refuted theories.68 

	The task of science is twofold: it must theoretically explain phenomena (i.e. make the unknown known) and it is then used for prediction or technically applied.69 Scientific theories must "transcend the empirical instances which gave rise to them", otherwise they will merely amount to circular explanations.70 Science can also probe the procedure of testing, and theories must be testable. Theories that are easier to falsify are also those that are "better testable".71

	In Popper's words:

	The progress of science consists in trials, in the elimination of errors, and in further trials guided by the experience acquired in the course of previous trial and errors. No particular theory may ever be regarded as absolutely certain: every theory may become problematical, no matter how well corroborated it may seem now. No scientific theory is sacrosanct or beyond criticism.72 

	For Popper the demarcation question, i.e. what type of activity qualifies as science and what not, was central. The criterion applied for demarcation is "falsifiability, or refutability, or testability".73 This implied that confirmation of a theory is not a measure of its scientific status, as confirmations are easily obtained. As a consequence, an irrefutable theory is not a scientific theory. Only refutable or falsifiable theories (and especially those that are more testable) are scientific. A refutable theory is one that is "capable of conflicting with possible, or conceivable, observations".74 Corroborating evidence should be taken into account only if it is the result of a genuine (but unsuccessful) attempt to falsify the theory. Even when falsified, some adherents will still uphold a theory by adding ad hoc adjustments or re-interpretations that will "save" it from being refuted. This will, however, lead to a lowering of the theory's "scientific status".75

	By applying Popper's demarcation criterion, astrology does not qualify as a science but as a pseudo-science, as its vaguely formulated predictions are virtually irrefutable and are not really predictive. The same applies to Marx's theory of history – the added ad hoc adjustments to save the theory from refutation diminish its status. The psycho-analytic theories of Freud and Adler also do not qualify as science as they simply cannot be tested and "no conceivable human behaviour … could contradict them".76 However, they are pre-scientific as they contain useful truths and have the potential to develop into scientific theories.77 Although many scientific theories originate from myths, the myths themselves are not scientific; nobody even attempts to falsify them. Metaphysics and religion would therefore not qualify as science.

	Falsifiability as the demarcation criterion should be seen against the background of Popper's construction of science: the presumption that problems exist, the realist aim of reaching true explanations on an empirical basis, as well as the stimulation of the criticism of existing theories.78 Falsification does not occur after one refuting observation, but after a "critical mass" of refutations has been recognised. 

	For Stafleu, Popper's criterion of falsification is a welcome move away from positivism, but

	… is only sufficient to "demarcate" scientific from non-scientific law statements. Regardless of how much evidence may "corroborate" a natural law statement, acceptance of the statement as law is always a matter of faith. A law statement is ultimately believed to be true, because of convincing evidence supporting it. This belief does not prove that the law statement is true, for such proof does not exist.79 

	Although he probably never intended the net to be cast so wide, Popper in fact opened up the possibility that disciplines that were previously not regarded as scientific could now be classified as such. His criterion is, however, still partly couched in the language and style of the empiricists, and non-natural sciences still do not conform to his criterion.80 

	Nevertheless, Popper is criticised for not supplying an exact criterion for the conclusive acknowledgement of falsification and consequently the acceptance of a new theory. His statement that the abandonment of the old theory in favour of the new is a "free decision" may in fact be seen as arbitrary. In addition, most theories continue to thrive in the face of anomalies.81

	Popper was also sharply criticised by Thomas Kuhn, who argued that Popper was not a naïve falsificationist but may "legitimately be treated as one" as the question still remains what falsification is, "if it is not conclusive disproof?"82 He therefore suggested an alternative approach.

	Popper denies the existence of a single "scientific method" but states that theories can be arrived at in many ways. His approach is a move away from empiricism but not a total abandonment thereof, as he states that experience does not determine theory but can refute it.83 Unwritten codes exist in the scientific community that prescribe which empirical "evidence" and which theory is acceptable.84 

	 


3.3       Science is puzzle-solving within a paradigm

	According to Thomas Kuhn (1922–1996), science is not the series of dramatic moments of refutation depicted by Popper. The acceptance of a new theory is actually a rare and extraordinary occurrence.85 Kuhn sees science not primarily as a series of revolutionary discoveries or great events, but more modestly as puzzle-solving.86 In the case of a revolutionary discovery, the solution may be hypothesised but it is not pre-established. When solving a puzzle, the final picture or desired result is known from the outset.87

	Most of the time scientists practice "normal science", which could be described as fitting the pieces of a puzzle together.88 "It is normal science … rather than extraordinary science which most clearly distinguishes science from other enterprises".89 This type of science seldom attracts interest outside the profession, as the general public is not interested in working out the finer nuances of a process but in the principles underlying the paradigm.90

	He established the concept of a paradigm as a "well-articulated and widely received theory" or shared set of beliefs that demand shared educational goals and techniques.91 Once a paradigm has been established, the debate on fundamentals ceases and the serious and specialised scientific work (or paradigm-articulation) can commence, as the acceptance of the paradigm or theory itself still leaves important practical questions unanswered.92

	A pre-scientific community has no single, accepted theory or paradigm, but once such a theory or paradigm has been accepted the discipline becomes a mature science where energy and time are spent on solving the puzzles left by the acceptance of the paradigm. Typically, after some time a number of anomalies will arise and if these accrue, they will lead to a crisis in the scientific community, which will result in a brief period of extraordinary science, marked by critical discourse. After this, a new theory is accepted as the prevailing paradigm. The process then repeats itself.93 

	The "abandonment of critical discourse" (not its acceptance, as Popper has it) and the acceptance of a single paradigm "marks the transition into a science".94 Later Kuhn states that the presence of a paradigm is not decisive, but its nature is. A paradigm should identify challenging puzzles, supply clues to their solution and guarantee success to the competent.95 The purpose of normal science is to bring the current paradigm "into closer and closer agreement with nature".96

	The paradigm also functions as a "dogma", so to speak. Scientific education inculcates a specific way of thinking, "viewing the world and … practising science in it".97 This is so rigid that only systematic theology may possibly trump it.98  Students are presented with a range of givens; since the early nineteenth century science textbooks have generally not exposed differing views but presented the "facts" in terms of the current predominant paradigm.99 The paradigm determines the problems as well as acceptable solutions to them.  Students are dogmatically initiated into a discipline and method they cannot criticise or evaluate as they are not exposed to alternatives.100 In fact, adherents to old paradigms are hardly ever convinced of the merits of a new paradigm. The problem of scientific dialogue is nevertheless solved when they are eventually replaced by a new generation.101 This new generation then banishes the old textbooks "from the active departmental library to desuetude in the general university depository".102

	Kuhn distinguishes between "the sciences", the humanities and the social sciences.103 The arts, humanities and most of the social sciences are similar to pre-paradigmatic science, i.e. not yet sciences in Kuhn's view.104

	His theory would leave room for the acceptance of the so-called humanities, or the disciplines concerned with human culture, to be classified as sciences. The theory itself has, however, been developed from the perspective of and has been formulated in the language of the natural sciences. In a discipline like law, where jurisdiction-specific binding legal rules are continuously developed by competent lawmakers, it is difficult if not impossible to identify a single paradigm or disciplinary matrix. It is even more difficult to argue that what legal practitioners or scholars do will bring them or their discipline "into closer and closer agreement with nature". 

	Kuhn's approach thus reveals a predilection towards the natural sciences and an antipathy towards disciplines where no definite "paradigm" can be identified. It can be argued that it unintentionally broadens the net of "science" to include a broad range of activities, as long as they are performed within a certain paradigm.

	It cannot be stated that Kuhn's theory has been generally accepted. His insistence on the exclusivity of a paradigm as the indicator of a mature or true science is called a "monomaniac concern with only one single point of view" by Feyerabend,105 who also describes this as dogmatic, authoritarian and narrow-minded. Feyerabend even states that in effect a "closing of [the scientist's] mind" is required to practise normal science.106 Popper describes the normal scientist as "a person one ought to be sorry for",107 as opposed to Kuhn's optimistic insistence on the positive role dogma plays in science.

	It is submitted that a more precise criterion is needed. The next possibility to be investigated is the unconventional, more radical view proposed by a next wave of philosophers of science, also referred to as the anarchist stance.

	3.4       Science renders beneficial results

	To a certain extent Paul Feyerabend (1924-1994) avoids the question as to what a science is. He sometimes distinguishes between pre-scientific suppositions and scientific endeavours, but never really provides a clear set of demarcation criteria. He was branded an anti-scientist, as he unequivocally rejected the exalted status attributed to natural science in most contemporary Western societies.

	He approaches the issue pragmatically. The question is not what science is, but "what is so great about science?"108 Science is useful as a method of acquiring knowledge, but it should not be seen as the only or best method in which reliable knowledge can be obtained. All solutions offered by science should also not be accepted as the gospel truth and theories proposed by scientists should not automatically be preferred to popular theories.109

	He proposes that the broadest possible range of alternatives should be left open, as the emphasis is not on the process but on the result, the impact on society.110 A useful judgement should be facilitated, and to get there "anything goes".111

	Feyerabend does not always take up a position with the seriousness one expects, and often repudiates earlier statements or explains them away as jest. His declared boredom with astrology contrasts with his defence thereof in the face of attacks by physicists who deem themselves to be non-superstitious.112 Who knows whether the defence was indeed serious or not?

	Feyerabend has been severely criticised for his pragmatism, as it has been argued that all non-scientists can now question and attack theories they know virtually nothing about.113 It has even been stated that the acceptance of the "anything goes" principle would eventually lead to the demise or collapse of all demarcation criteria for science and technology. This rests on the premise that "anything goes" references a value judgement. However, it does not, as Feyerabend regards some theories as better than others, and notes that (even) radical anarchists would make rational choices once confronted with the options.114

	Preston115 notes that Feyerabend later rejected the idea of "science", stating that it was an empty label. He bases this opinion on a quotation to the effect that terms like science or art are "temporary collecting-bags containing a great variety of product" of varying quality. Being only collecting-bags, they are not necessary for reality and can be discarded. Farrell116 disagrees with this interpretation as he, like Lloyd and Lugg, constructs Feyerabend's theory more moderately. Feyerabend rhetorically proposed the possibility of believing in the Homeric gods, astrology and witchcraft, to emphasise their swift and possibly unfounded dismissal by science. He held that they should be entertained as part of the "range of possible unique circumstances and conditions". This interpretation, which acknowledges that Feyerabend retains (a measure of) realism, is based on a broader reading of Feyerabend's writings and not merely on selected passages, but Farrell acknowledges that Feyerabend's ambiguity and isolated remarks open up the possibility for an interpretation such as Preston's.

	Feyerabend thus makes the ultimate move to do away with demarcation criteria. He seems to define science as one of the many enterprises that yield interesting or useful knowledge. It is less useful to ask how the knowledge was obtained or even what it is about than to what extent it can be usefully employed. The problem with this approach is that in essence it sidesteps the demarcation question and leaves the problem unsolved. 

	Numerous other demarcation criteria have been proposed over the years, but it is practically impossible to analyse all of them. It is submitted that the next group of scholars offers a plausible solution to the problem.

	3.5      Science is abstraction

	Although relatively few South African legal scholars have engaged with the question this article addresses, most of those who have done so seem to be in agreement that law is a science, as it involves abstraction (or "lifting up") in the sense envisaged by a relatively small philosophical school of which the Dutch philosophers Herman Dooyeweerd (1894-1977), Dirk Stafleu (1937-) and the South African Danie Strauss (1946-) are proponents.117 The views of these philosophers and their South African adherents in the legal fraternity will now be considered.

	Herman Dooyeweerd regards scientific knowledge as a systematic and coherent unit.118 He defines science in terms of activity leading to knowledge. However, not any thought process will "qualify" as being scientific. What he calls the  naive experience of reality or thought involves the observation of reality in an undifferentiated way without any theorisation, whilst scientific thinking approaches reality within the context of one or a few of the modalities that Dooyeweerd identified, and involves the abstraction of reality so perceived.119 The modalities are aspects of reality itself and "ways of observing the world in which we live".120 For example, should a shipwrecked person who is washed ashore recognise a strange tree and seek shelter in its shade, that will be regarded as a naive experience. However, if the same person (the subject) studies the same tree (the object) to ascertain what its botanical properties are in order to establish how it should be classified, the subject is approaching the object and analysing its individual properties in a theoretical way, using the biotic modality as the entry point or "channel" through which the object is approached.121 

	Such an act of abstraction, to "make an aspect into a problem", is theoretical thinking.122 The so-called "special sciences" like mathematics, biology and law (which Dooyeweerd deems a science as defined) thus approach reality from different perspectives and focus on changeable phenomena within a specific modality and with that specific point of entry. Each modality and special science deals with the cosmos and reality in its own way.123 The human subject distinguishes different aspects of an object, examines the object from the antithetic position (i.e. as opposed to the logical function of the act of thinking) and synthesises this knowledge to form a logical comprehension of the object.124 This also leads to the phenomenon of subject-specific terminology.125 

	According to the system proposed by Dooyeweerd, the six "lower" or foundational modalities relate to nature, where certain laws apply to objects, whereas the nine "higher" or more complex modalities represent the normative side of the cosmos. Positivised laws in these modalities are referred to as norms. Whereas a law of nature states what is, a norm states what should be.126 As the juridical aspect of reality or the cosmos is thus defined as a distinct sphere by Dooyeweerd, the analysis, abstraction and synthesis of its rules on the one hand and persons and things on the other hand will be a science. As the juridical modality falls within the normative category, law is regarded as a normative science.

	This approach does not distinguish among "social sciences", "humanities" or "natural sciences" and avoids the vague distinctions and regular overlaps that characterise such a classification.127

	Under the influence of Stoker and Dooyeweerd, Van Zyl and Van der Vyver (writing in the 1980s) regard law as a science, as it is knowledge that has as far as possible been technically and methodologically verified and systematised or categorised.128  They distinguish two main categories of science: philosophy and the special disciplines.129 Philosophy asks how the cosmos, laws and modalities differ, correspond and "hang together", while the special sciences are linked to the modalities. The specific sciences abstract a certain modality and focus the enquiry on that. In this regard, law as science deals with the juridical laws that create, limit and harmonise the power, rights and duties of persons through the principle of retribution.  Each modality consists of objects and subjects and the laws they are subjected to. The juridical modality entails legal principles and positive law130 on the law side, and on the subject side it entails persons, animals, plants, things, etc.131

	In their wake, Van Niekerk states that legal phenomena encountered in the positive law are juridically qualified by means of an empirical inductive method and that this results in empirical legal notions. The process of classification entails definitions "per genus proximum et differentia specificum".132 Through this continuous process of abstraction and comparison with the positive law, general notions are developed inductively and this leads to the "highest empirical legal notions".133 Although Van Niekerk states that he aims to define law and legal science, unfortunately these definitions are never supplied, as his discussion ventures into an analysis of Dooyeweerd's theory.134

	In 1990 Venter et al describe science as having three characteristics or "components" that are constantly and dynamically interacting: abstraction, systemisation and reflection.135 These three human capabilities are employed to explain reality in a "rational" manner. In the authors' view abstraction implies generalisation and the creation of categories, which leads to the need for systemisation. Abstraction also leads to creative cognitive functioning and the ability to cope with more complex tasks or situations.136 Data that have been extracted from reality through abstraction must be systematically organised. This happens during the acquisition of knowledge, the verification of knowledge and the organisation of acquired and tested knowledge.137 In the last instance reflection is the process of thinking and of thinking about thinking, which leads the scientist out of the domain of the specific disciplines and into the realm of philosophy, a step they regard as inevitable.138 By using these criteria they distinguish between scientific and pre-scientific knowledge139 as well as between legal practice and legal science.140 They conclude that reality, viewed from the juridical perspective, is not comprehensively defined by either legal practice or legal theory (as a synonym for legal science).141 

	Writing independently, LM Du Plessis also states that theoretical knowledge displays these three characteristics: it is abstract knowledge, it is systematic and involves reflection.142 Although theoretical knowledge of law cannot be empirically verified, as law itself is intangible, it is of the utmost importance as it is the map used to navigate the law. Due to its nature, theoretical knowledge is universal and not applied to individual situations.143 Theoretical abstraction is conducted according to an intended plan or pattern. This is done by drawing distinctions, making classifications, creating classifications or describing distinctive criteria. Those who create theories also reflect upon their thought patterns and approaches.144

	Swanepoel145 uses the term "regswetenskap" as a given and it is not clear how or whether he distinguishes legal science from the law, although it can be deduced that he regards theorising of the law as legal science. In his opinion legal science should not be limited to the objective description of legal phenomena, but legal science is also normative and should establish the principles that determine the phenomena,146 echoing Van Niekerk's thoughts.147

	It is clear that "abstraction" is a constant ingredient in these South African legal philosophers' proposed view of science. However, no reference to the further development of Dooyeweerd's theory by Stafleu and Strauss is found in any of their works. In what follows, an attempt will be made to fill that gap.

	Stafleu departs from but also refines the work of Dooyeweerd on demarcation and provides a complex yet convincing account of science as a human activity. For him, a philosophical theory on science breaks down into three basic and irreducible yet related facets.148 

	The first is that laws apply to knowing subjects (humans) and objects. Without laws, subjects and objects, there is no science.

	Every science worth its name is concerned with laws. These laws are concerned either with more or less concrete things, events, signs, living beings, artefacts, social communities, etc., or with more or less abstract concepts, ideas, constructs, etc.149

	Without subjects, there can be no laws and without laws there cannot be subjects. Over-emphasis on the subject-side leads to irrationalism and over-emphasis on the law-side leads to rationalism. The subject/law distinction is an ontological matter, while "the primary aim of science is to render these laws explicit, ie to explicate them".150 These a priori laws that exist independent of human intervention should be distinguished from human hypotheses, theories or models, which are epistemological in nature.151 All knowledge of facts is theory-laden and there is an inescapable correlation between subject and law.152 

	Secondly he points out the link between typicality and modality. Typical laws apply to a certain class of subjects only and are "found by induction and generalization of empirical facts or lower-level law statements".153 Modal laws are explanations or descriptions of a mode, apply universally and can be formulated only by means of abstraction,154 ie rational processes are required. it is not only laws that can be distinguished as either typical or modal; the same holds true for subjects and objects. A particular wave may be typical, but the "wave packet" does not exist in the real sense of the word: it is an abstracted concept, yet exists nonetheless. Thus he regards abstraction as an aim of science. Abstraction can entail "the formulation of modal, universal laws", but it also includes "modal analysis of concrete reality on both the law side and the subject side".155

	Science studies the relationship between subjects and objects in modal terms. The "reconstruction or synthesis of typical laws" is the next aim of science. This facet is characterised by abstraction and subsequent reconstruction as well as analysis and synthesis.156 

	In the third instance he argues that a range of irreducible modal aspects exist. All modalities exist at once, intertwined and interrelated.157 Science designates and distinguishes modal aspects and explores their retrocipations and anticipations, as described by Dooyeweerd.158 "Science" occurs when modalities are "opened up", and that happens once they are recognised as principles of explanation and their retrocipations and anticipations are explored.159 This is what Kuhn refers to as revolutionary science,160 but Stafleu proposes the following reformulation of Kuhn's theory:

	In the pre-paradigm phase, scientists are not yet aware of the meaning of their concepts. With the formation of the first paradigms, it is mainly the retrocipatory analogies of the modal aspects or typical structures that are discovered (this includes the search for objectivity…). Paradigm change is brought about by the discovery of either a new retrocipatory analogy or, even more spectacularly, by the discovery of an anticipatory analogy. Such discoveries are made possible by an increasing degree of abstraction and, simultaneously, the opening up of new typical structures, both theoretically and technically.161

	The effect of this complex demarcation criterion is that a vast range of activities is recognised as scientific, but due to his focus on the natural sciences, it is uncertain if Stafleu himself regards disciplines other than those traditionally regarded as natural sciences as being scientific.162 Nevertheless, abstraction remains a central feature of the demarcation criterion, followed by the formulation and construction of laws.

	Strauss also distinguishes between concrete or entitary abstraction (which is not scientific) and modal abstraction (which is scientific).163 Entitary abstraction is required for people to make sense of the world. Even children will abstract certain parts or features to identity a certain animal as a horse or a cow. By contrast, modal abstraction or analysis concerns the aspectual dimension of reality, as opposed to the entitary dimension. To rephrase: modal abstraction deals with the how, entitary abstraction deals with the what.164 Strauss explains in his own words that 

	[m]odal abstraction entails theoretical analysis and analysis always proceeds on the basis of similarities and differences. It is aimed at the identification and distinction of data.165

	Due to the nature of scientific thought, making distinctions and theoretical thinking will always involve more than one modality. A comparison or analogy is made "when what is similar is evinced in what is different".166 Entitary abstraction is not scientific;167 only modal abstraction focuses on one particular aspect (or a few, but not all) and will "provide access to the analysis of the structures of such entities".168 In fact, the "only exclusive trait of a science is the specific modal aspect ... through which it observes the world".169

	Strauss rejects verifiability as a demarcation criterion because trustworthiness is not a feature exclusive to science.170 He similarly rejects method and the distinction between knowing subject and studied object as reliable demarcation criteria, as "method at most has the role of a servant" in science and because the "subject-object relation is common to non-scientific human experience as well".171 

	It can thus be concluded that abstraction is regarded by this group as the key element of science. With the concept of modal abstraction, these philosophers provide a demarcation criterion "of both simplicity and solidity",172 but it cannot be stated that philosophy of science has now, after centuries, come up with one generally accepted view on what science is. It is interesting that the South African legislator has provided such a definition in order to regulate the distribution of research funding and the stimulation of research. For the sake of completeness, Parliament's contribution to the debate will be considered next.

	4      Statutory provisions in South Arica

	The National Research Foundation (NRF) is the principal public institution for funding and promoting scientific endeavours in South Africa.173 In section 1 of the National Research Foundation Act174 research, science and technology are defined as follows:

	"research" is the generation, preservation, augmentation and improvement of knowledge by means of scientific investigations and methods in the field of science and technology;

	"science" includes any system of knowledge attained by verifiable means and the organised body of knowledge humans have gained by research;

	"technology" includes indigenous technology, and means knowledge accumulated through research or observation, and the practical application thereof.175

	The Human Sciences Research Council Act176 defines human sciences as

	… the investigation of human life and society through systematic, rational and verifiable methods that recognise the validity of both objective and subjective data.177

	The definition of research in this Act is a verbatim repetition of the definition in the National Research Foundation Act.178 There are no definitions of "scientific method", "scientific investigations", "verifiable means", "systematic, rational and verifiable methods", "objective data" or "subjective data" in either of these Acts. 

	The definitions of "research" and "science" in these Acts are linked to and reminiscent of the (philosophically abandoned) positivist approach, due to the references to a verifiable or scientific method. The lack of a definition of such a method is glaring. However, the notion that science is a body of knowledge accumulated by means of defined activities is repeated.

	On its official website the Human Sciences Research Council states that it "conducts research that generates critical and independent knowledge relative to all aspects of human and social development" and lists a number of research areas, but none of these directly include law.179 On its official website, where guidelines for research awards are provided, the NRF provides assistance and widens the scope of the activities that are regarded as "research" for its purposes:

	For purposes of the NRF, research is original investigation undertaken to gain knowledge and/or enhance understanding.

	Research specifically includes  

	
		the creation and development of the intellectual infrastructure of subjects and disciplines (e.g., through dictionaries, scholarly editions, catalogues and contributions to major research databases); 

		the invention or generation of ideas, images, performances and artefacts where these manifestly embody new or substantially developed insights; and

		building on existing knowledge to produce new or substantially improved materials, devices, products, policies or processes.

		It specifically excludes:

		routine testing and analysis of materials, components, instruments and processes, as distinct from the development of new analytical techniques; and

		the development of teaching materials and teaching practices that do not embody substantial original enquiry.180



	Legal academics receive funding from the NRF and are voluntarily graded according to the Foundation's criteria. The list of rated researchers recognised by the NRF includes more than 100 researchers who have "law" in one or other sense as their field of specialisation.181 All of these researchers hold posts at universities or are retired academics.

	 However, the question remains whether or not law qualifies as a science for the purposes of the statutory definitions. It is not clear that law (or any other discipline for that matter) is a human science in terms of the current definition, as the definition is vague. Clarification of the terms "objective" and "subjective" (data) is required. In addition, the reference to "life and society" as the object that is studied or observed though the use of verifiable, rational, systematic methods does not contribute to denoting an activity as scientific. This could just as easily hold true for poetry, art, journalism or the making of financial investments.

	Is the body of knowledge called "law" then a science as such? It can be accepted without any fear of contradiction that law is a system of knowledge and that it forms part of the organised body of knowledge humans have gained, but the question is whether this was achieved by means of "verifiable means" or through "generation, preservation, augmentation and improvement of knowledge by means of scientific investigations and methods in the field of science and technology". 

	These terms have not been judicially considered yet, but the definitions cannot be ignored or disregarded due to the mere fact that they do not conform to contemporary thinking, as they remain legally enforceable. However, it is submitted that the statutory provisions and philosophy of science can be usefully aligned to offer a workable demarcation criterion, even if limited to the South African context.

	 


5      Suggested approach

	It is proposed that the demarcation criterion proposed by Strauss and others, modal abstraction, can be used to constructively interpret the statutory definitions. According to the legislation, research is the activity that generates scientific knowledge. Modal abstraction as an intellectual mode of thinking described by Strauss et al can be regarded as an activity that develops "subjects and disciplines," that embodies "new or substantially developed insights" and builds on existing knowledge to substantially improve or create new "materials, devices, products, policies or processes". It is submitted that this will offer a useful and flexible standard whilst providing new meaning to the term "scientific method".

	To summarise:

	
	(a) Scientific thinking, as an action, can be satisfactorily characterised by modal abstraction. It is theoretical, artificial thinking that identifies problems through the lens of a particular modality, in the present case the juridical. 

	(b) Modal abstraction is used to provide (or suggest) answers to the problem at hand, by using analysis, analogies and synthesis. In other words, some original work is done or some development or refinement of theory is achieved. This activity has been labelled "research" by the legislature.

	(c) The body of work resulting from scientific thinking makes up the (special) scientific discipline, in this case "law", consisting of subjects, objects, norms and theories.



	It is clear that "science" is the result of performing a defined activity. Even in his early published work, Strauss refers to law as a science,182 but he readily acknowledges that not all activities within the legal field are scientific. He employs the example of a judge preparing a verdict. Although the verdict may be arrived at systematically, it does not necessarily amount to a "legal scientific treatise".183 It seems as if an ontological shift has been made by philosophers of science, who initially referred to science as a thing (eg "biology is a science") but who have recently defined science in terms of the type of activities performed by those involved. It follows that the various activities of those involved in the discipline of law in various capacities, as already referred to in sections 2 and 3 above, should be considered to ascertain if any of them qualifies as scientific, in order to answer the central question posed in this article. 

	6      (When) Are lawyers then practicing science? 

	The term lawyer is used here as a generic description of any person who has received legal training and occupies him- or herself with the law. In South Africa the two legal professions, i.e. those of advocate and attorney, are regulated by statute, and strict professional codes apply.184 However, a significant number of those who hold law degrees earn their living in different capacities that are just as essential in society and to the legal system. They include public prosecutors, legal advisers in state departments or commercial entities, magistrates, judges, mediators, members of tribunals or boards, and legal academics.

	Divergent activities are at stake: the first encounter is normally when a student learns about (the theory of) law, which encounter is usually followed by a period of learning how to practice law (in whichever capacity, regardless of whether it is as an attorney, advocate, public prosecutor, legal adviser, state official or administrative officer). Then follows a period of actually applying the theoretical knowledge and practical skills acquired to solve problems or assist clients or the public (paying or not). Some start teaching or sharing what they know, whether it is theoretical knowledge or practical skills and knowledge gained from experience. When disputes are settled by courts of law, legal rules and principles are considered and applied by magistrates and judges. New legal rules are created when judges offer a new interpretation or when a solution to a new problem is fashioned by applying existing principles in a novel way.185 

	In essence students are learning about the law and what law is. In Strauss's terms, they are acquainting themselves with the entities (rules, subjects, objects) within the juridical sphere. They are "learning to count using the abacus".186 In South Africa, the importance of the possession of general academic and legal skills in this process is recognised, and all tertiary qualifications include both knowledge and skills outcomes.187 Gradually students will start disregarding irrelevant detail and focus on the juridical aspect within a given situation, ie they will engage in theoretical thought. The skills gained will also be used to solve problems and formulate arguments. This is probably how the undergraduate student (or those doing their first legal degree) would function.188 Once students identify and distinguish the characteristics of objects (persons, concrete situations) and laws (legal norms), they are entering the scientific arena, probably at master's level.189 

	The doctoral student, for whom the ability to "conceptualise new research initiatives and create new knowledge or practice" and "develop new methods, techniques, processes, systems or technologies in original, creative and innovative ways appropriate to specialised and complex contexts" are amongst the required competencies,190 will definitely perform scientific work, as modal abstraction will be used to develop legal theory or refine current theory, thus adding to the body of legal knowledge. 

	The learning process is thus a continuum, starting from a position of pre-scientific thinking that is gradually developed into scientific thinking and then the culmination of such thinking in the creation of new knowledge, or the development of existing theory. 

	This process is facilitated by legal academics, who teach law, provide mentorship and undertake research in law.191 Legal research is an activity mainly characterised by literature studies192 on problematic issues and the formulation of proposed solutions to specific problems. Options are analysed, arguments are considered and the theoretically justified proposed solution is published as an article in an accredited journal, a book, a report or a conference paper. The "clients" who are served with the results of this research are members of a varied group comprising practising professionals, the judiciary, the state administration, fellow academics and those concerned with reforming the law or politics. These "clients" expect assistance from the legal academic to "perform their functions ... more efficiently or more effectively".193 Their expectations are based on the "conviction that such research can be made beneficial to the administration of justice" in the sense that it can lead to law reform.194 It can be stated that the task of an academic is that of a

	...feedback mechanism[s] for error correction and truth propagation ... At a minimum, the legal academy points up logical or empirical flaws. At its best, this knowledge system provides both the grounds for understanding the (legal) world and the conditions for offering new and better ways of being in that world.195

	The task of the academic is to step back and suggest "how a body of law hangs together" or if it doesn't, why not. Woolman uses the apt image of academics offering "the intellectual scaffolding on which to build a better – a more just – legal system".196 The role of the academic lawyer is limited in the creation of new law, but needed in the continuous dialogue between lawmakers, practitioners, academics and the public.197 The legal academic plays a vital part in what he calls theory building, as academics may offer the courts critical reflection on the coherence of theories while not being constrained by time pressure, or the demands of clients, formal courtesy or collegiality.198 

	Smits states that the primary task of the legal academic is to answer the normative question of what law ought to be. Alternative outcomes may be suggested and may be viable, depending inter alia on the particular legal tradition.199

	When a legal academic unlocks new knowledge or creatively re-exposes or reinterprets existing knowledge as described above,200 the activity will be scientific, as it complies with the criteria of modal abstraction and the creation of new knowledge or the development of existing theory. It goes without saying that a mere summary of existing principles or a compilation of applicable rules will not be a scientific activity; a view supported by the legislature.201

	The distinction between legal practice and legal science made by the authors Langdell, Van Warmelo and Du Plessis, as well as the South African courts and legislature,202 may be justified with reference to the demarcation criterion proposed in section 5, but it is submitted that it cannot be stated that legal practitioners never engage in scientific activities. To state that the activity is not scientific when the practitioner is doing rather than thinking is an oversimplification.203 Practitioners also think about and reflect upon the personality traits of their clients and the particular strategy that should be adopted in a particular matter, but that does not amount to modal abstraction. The mere application of rules and principles learnt as a student and through experience will amount to entitary abstraction, not modal abstraction, and will not develop existing theory or add to the existing body of knowledge. 

	However, the legal system would have remained stagnant if not for those practitioners who actually rethink existing approaches (with or without the input of academics) and have the courage to convince their clients to pursue litigation in order to bring about legal reform, based on their proposed reinterpretation of existing rules and theory arrived at through modal abstraction. To state that legal practitioners are never practising science would be to disregard the undeniable impact the legal counsel of a Ms Carmichele204 or Ms Fourie205 had on the development of legal theory in South Africa. 

	Similarly, judicial officers will always engage in entitary abstraction during adjudication but will also engage in modal abstraction when a judgement is written, and will contribute towards the development of legal theory where a legal norm is reinterpreted or developed. all of these activities correspond with those Stafleu associates with the "opening up" of a modality.

	The demarcation criterion proposed in section 5 can therefore be successfully utilised to analyse the activities of different categories of persons who are trained as lawyers. 

	 


7      Conclusion

	The analysis of South African legislation, jurisprudence and contemporary philosophy of science in this article has demonstrated that the type of activity a person is engaging in would be the determining factor to answer the question of whether or not law is science. The demarcation criterion proposed here, which is in essence an alignment of the criterion proposed by Strauss and others and the applicable statutory definitions, has been used to demonstrate that lawyers may be practising science, depending on the activity involved.
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