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ABSTRACT: Scientific knowledge as opposed to common-sense knowledge entails a 
methodological revolution based on a search not for essences, in Aristotelian sense, but for 
mathematical functions, in Galilean sense, originated from the controlled experiment and 
founded on the concept of a closed or isolated system. The Priestley-Lavoisier dispute is an 
historical example that shows clearly the disjunction between pre-science and science. This 
methodological revolution has not yet been achieved in the field of “social sciences” for the 
persisting prejudices about dualism between man and nature. Starting from this situation, 
the paper emphasizes the need for a definition of the research about man and society that 
overcomes the obstacles and the presuppositions of philosophical ideology and common 
sense, according to the distinctive features of scientific inquiry and the corresponding 
requirements for the scientific language. In particular, with reference to the language of 
every science, the condition of semantic homogeneity of predicates is analyzed, and the 
main misunderstandings deriving from the non-conformity to this basic criterion (that have 
so far not allowed a development of a real social science) are pointed out; namely: (a) the 
consideration of the languages that designate the different fields of research (economics, 
psychology and sociology) as pairwise disjoint sets, even if there are clear intersections 
among them, and (b) the resort within the current “social sciences” language to pseudo-
functions, whose domain is a set of internal (cognitive) events, or a set of biological events, 
and the range is a set of external (behavioral) events. According to these remarks, some 
criticisms to McIntyre’s paper, published in this issue, are formulated. 
Key words: behaviorism, cognitivism, experimental method, function, integration in social 
science, internal states, levels of abstraction, neuroscience, paradigm, semantic 
homogeneity, social sciences 

Obstacles to the Foundation of a Social Science 

After more than a century of development, the social sciences, particularly 
economics, psychology, and sociology, face basic internal problems stemming 
from the fact that their research methods fail to conform to those of natural 
science. 

These problems derive from the persisting prejudices about the dualism 
between man and nature made explicit by W. Dilthey, who bases the distinction 
between human sciences (sciences of the mind) and natural sciences not on the 
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ontological metaphysical doctrine of the “opposition between material and mental 
substances,” but, in a gnoseological perspective, on the “awareness that the lived 
experience of the self [named Erlebnis by Dilthey] is the basis for the very concept 
of substance.” In this way, the old opposition is replaced by “that between the 
external and internal worlds: the external world has given in outer perceptions 
(sensations) through the senses, and the inner world has presented originally 
through inner apprehension of psychic events and activities (reflections).” In this 
way Dilthey, on the one hand, accepts the concept of science rising from the 
Galilean perspective of controlled experiment, and on the other hand implicitly 
underrates it by fixing its applicability solely to natural phenomena, considered 
not to include so-called spiritual phenomena. 

The result has been a radical differentiation (as to both the subject matter and 
the method of research) between the “sciences of spirit” (Geisteswissenschaften) 
and the “sciences of nature.” In this way the “essences” (with their many and 
various configurations), excluded from the world of nature, persist in the world of 
the man’s internal states, fitted into a schema that considers them (in terms of will 
and intentionality) as mentalistic anticipations and causations of action (which is 
for Dilthey the “purposive activity of man”). Dilthey brings this schema back to an 
historicist perspective; in fact, he says that “socio-historical reality provides the 
content of these sciences insofar as that reality has been preserved in human 
consciousness as historical information and has been made accessible to scientific 
study as information about society extending beyond its current state.”1 

In this way dualism is accentuated by historicism, considered in its more 
general meaning as absolute individualization of historical fact, which does not 
admit, in principle, that any relation (in the sense of mathematical function or 
invariant) between historical (social and individual) facts can be hypothesized. It 
follows that (social and individual) behaviors should be ordered only by the 
evolution–time relation (history–time concerning irreversible processes) and not by 
the repetition–time relation (clock time, typical of Galilean science, concerning 
reversible processes) as well (see Bolacchi, forthcoming). 

The two-reality dogma, i.e., the dogma of the separation of “spirit” (states of 
consciousness inside the man) from “nature” (factual situations outside the 
consciousness) is assumed as a postulate that turns into a two-knowledge-method 
dogma, which can be also interpreted as the two-cultures dogma, one referring to 
man and the other to nature. The research tools deriving from this prejudice are 
characterized by an inability to extend the methodology of natural sciences to the 
study of individual and social behavior. As a consequence, there are inside the 
“social sciences” such wide “degrees of freedom” in research methods, theoretical 
schemata, and language tools that they often are not compatible, or only partially 
compatible, with the constraints that characterize the explanatory processes of 
science. 

                                                 
1 All of Dilthey’s quotes that appear in inverted quotation marks are drawn from Dilthey, 
1989, Ch. 1. 
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Undoubtedly, states of consciousness do exist for individual subjects, but, 
outside the boundaries of subjectiveness, they can be known only through non-
verbal or verbal behavior. The former is by definition ignored, so as not to lapse 
into behaviorism, which is rejected, according to the two-reality dogma, by 
sociologists, economists, and cognitive psychologists. The latter is considered to 
be a reliable support upon which pseudo-experimental analyses are founded. This 
leads to methodological inconsistency because it aims to found the experimental 
method (which is, by definition, intersubjective) on the introspective method 
(which is, by definition, subjective). 

But an even more serious mistake is made, which is a typical case of lack of 
semantic homogeneity, whenever functions are established, whose domain is a set 
of internal (cognitive) events and the range is a set of external (behavioral) events. 
Considering states of consciousness to be prime causes of behavior brings about a 
radical distortion of the knowledge that man has about himself, because it focuses 
attention solely upon internal processes (which cannot be submitted to an 
intersubjective, experimental analysis) and creates a cultural context and a pseudo-
explicative language in conformity with this type of representation. 

In short, research about man and society has to be redefined by overcoming 
the obstacles and the presuppositions of philosophical ideology and common 
sense. The so-called world of spirit (mind), which prevents us from building an 
experimentally based explanatory language of man univocally defined and implies 
in principle a multiplicity of often mutually contradictory perspectives, must be 
replaced by the world of behavior. This does not mean to deny internal states or 
even cognitive states of the human organism; it only means ascribing a merely 
descriptive (not explanatory) character to these states (and to the language that 
designates them). 

“Descriptivism,” “Redescription,” and the Development of Science 

McIntyre’s paper on Redescription and Descriptivism in the Social Sciences 
(in this issue) faces this problem: might social sciences duplicate the success of 
natural sciences by first emulating their methodology? “Does there exist a 
potentially unified method of inquiry across the natural and social sciences?” The 
problem is important, but McIntyre’s solution is founded on common sense. In his 
perspective, science seems to be reduced to the philosophical concept of 
“redescription,” as opposed to “descriptivism”; he notes: “the job of science is not 
merely to find correlations between a given set of referents; it is often to redefine 
the phenomena in such a way that we must come up with new referents 
altogether.” 

This perspective seems to confuse the transition from common sense to 
science with the transitions from one state of science to another. It might be 
assumed, as a common-sense hypothesis, that the distinction between 
“descriptivism” and “redescription” could be at best applied to the transition from 
pre-science (which was in the past characterized by its metaphysical accounts of 
phenomena, and at present by its antiscientific prejudices about the study of man) 
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to science (which implies a new and completely different kind of language in 
describing and explaining phenomena). But it can be by no means advanced—even 
as a hypothesis—that this distinction remains valid within science. 

The common-sense idea that “scientific progress proceeds through 
redescription” drives McIntyre to state that we should be “free to reconceptualize.” 
This can be true with reference to metaphysics, art, ethics, literature, politics, and 
in general humanistic culture—perhaps history as well—but it is definitely false 
with reference to science (and to social science). 

Science, namely experimental method as it has been defined and used by 
Galileo, Newton, and Lavoisier (scientists relevant to the present subject), places 
clear constraints on the degrees of freedom of the researcher’s behavior concerning 
“conceptualization” (“description”) and “reconceptualization” (“redescription”). If 
these constraints2 did not exist, it would be impossible to distinguish common 
sense (whose conceptualizations are completely free) from scientific sense, in 
which freedom of conceptualization can express itself only within definite limits. 

These constraints prevent us from combining in one history of ideas two 
radically different types of knowledge: scientific knowledge and common-sense 
knowledge. Moreover, it follows from these constraints that scientific knowledge 
is by definition cumulative. This means that scientific explications that come in 
sequence, if they are scientific, cannot be contradicted within the language of 
science because they are guaranteed by the strict compatibility with the rules 
(constraints) that characterize this language. The explicative language of science, 
being in principle susceptible of axiomatization,3 continually deepens and widens 
in such a way that the new scientific knowledge be strictly consistent with 
previously acquired results, and every scientific explication can be considered to 
be a proper subset of a more abstract explication. 

                                                 
2 The syntactic functions and the corresponding semantic interpretations founded on the 
controlled experiment in a closed or isolated system. A function is the subset of ordered 
pairs (AxB) of the Cartesian product, such that if (a1 b1) ∈ f and (a2 b2) ∈ f and a1=a2, then 
b1=b2. More simply: if (a1 b1) ∈ f and (a1 b2) ∈ f, then b1=b2. The function is the basic 
syntactic structure of scientific experimental language and the experiment is the semantic 
interpretation of the function. Obviously the function can be interpreted in a statistical way, 
too. Controlled experiment is the closed or isolated system by which to define semantically 
(by the rules of designation) the domain of application of ordered pairs in a functional 
relationship; or briefly, the closed or isolated system by which to assign an unambiguous 
semantic interpretation to a function. 
3 In abstract terms, the axiomatic method points out all the relations (especially the 
functions) occurring between all the sets of a given (scientific) language, so that all the 
statements of the language can be logically deduced as theorems from the postulates or 
primitive statements, and if the postulate set is consistent no contradictory statement can be 
deduced from the set. A postulate set can be semantically interpreted by the rules of 
designation concerning a corresponding set of experimental results, not a set of experiential 
statements. Axiomatization makes a basic difference (but not the only one) between 
scientific language and common-sense language (normally ambiguous). 
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The “progress” of science lies in this very process of continuous 
reformulation of its language (which has nothing to do with “redescription”), 
which still does not alter the fundamental predicates that define sets in the 
language of science. The reformulation of explications and theories, to make them 
consistent with new (more abstract or more specific) ones, which arise from the 
continuous deepening and widening of the domains of application of the language 
of science, does not alter the scientific character of the pre-existent explications 
and theories, typical of previous phases of the process of scientific knowledge. In 
this sense Galileo’s, Newton’s, and Lavoisier’s theories remain an integral part of 
scientific knowledge (within their specific domains of application), even if fitted 
now into a more abstract context, and they have nothing in common either with the 
prescientific hypotheses or with all those working hypotheses formulated in the 
course of the history of science that have not passed the test of syntactic 
consistency and experimental semantic interpretation. 

The logic of change (deepening and widening) within science is completely 
different from the transition stages from pre-science to science. In this latter case 
the problem has a sociological and psychological nature because it concerns the 
behavior of researchers (i.e., the trial-and-error sequences that researchers carry 
out). In fact, it may be that these ordered sets of operant behaviors take place in a 
pre-scientific context and/or are conditioned by hypotheses that do not conform to 
the constraints of science; under these circumstances the erroneous operants of 
researchers do not belong to science. 

It is therefore necessary to draw a distinction between two different historical 
perspectives: (a) the more traditional one examining the development of research 
behavior (what in the past was called natural philosophy) concerning every kind of 
trial-and-error behavior, without specific reference to the constraints of science, 
and mixing pre-scientific and scientific behavior in their historical development; 
and (b) a different perspective examining only the development of scientific 
thought, i.e., only the research behavior conforming to the constraints and to the 
cumulative results of science. 

Two kinds of histories of science therefore exist: (a) socio-psychological 
history concerning all the research methods, in whatever manner carried out, and 
the socio-psychological conditionings to which the researchers have been 
subjected in the social context where they worked; and (b) history, purified from 
socio-psychological connotations, concerning the research methods conforming to 
the constraints and to the cumulative results of science, i.e., the history of the 
deepening and widening of the domains of application of scientific language only. 

Kuhn (1962) did not pay much attention to this distinction, and his oversight 
is the origin of many misunderstandings. Indirectly, it led to a relativistic 
perspective, which tends to deny the validity (in terms of intersubjectivity) of 
scientific language itself by placing the scientific method on the same level as all 
the other possible methods of knowledge acquisition (first among them intuition). 
McIntyre’s argument lends itself to this misunderstanding. 

Entering into the field of social sciences, McIntyre criticizes both 
Churchland’s “eliminativism” and Davidson, who “tells us that in the social 
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sciences we are constrained by the vocabulary of ‘beliefs’ and ‘desires.’” But when 
he attempts to present an example of “redescription” he can do no better than the 
old “urban legend” of popcorn in “subliminal advertising.” 

A big debate still exists on subliminal perception and on the validity of the 
experiments carried out on this subject, including the ones by Marcel (1983, 
1983a), founded on the backward-masking technique. Benjafield (1992/1995, pp. 
70-74, Italian edition) states that not all cognitive psychologists agree about these 
experiments because of problems in the experimental design. He points out that 
open debate still exists on the proper definition of awareness threshold. 

Subliminal perception is a problem typical of cognitive psychology. In the 
popcorn example McIntyre uses two different “models” of cognitive psychology: 
the “intentionalist” model and the “subliminal perception” model. But why would 
the “intentionalist” model be more (or less) scientific than (or as scientific as) the 
“subliminal perception” model? Is it just because Davidson wrote long before the 
“redescription” of the popcorn example in terms of “subliminal cuts”? Or is it just 
because of the “redescription” character ascribed to the “subliminal perception” 
model as opposed to the “descriptivism” ascribed to the “intentionalist” model? 
Really, what is to prevent us from considering the “causal power of subliminal 
cuts” to be “fixed by a certain vocabulary” and “the vocabulary of ‘beliefs’ and 
‘desires’” to be a “redescription”?  

McIntyre makes an attempt to overcome the problem of the choice among 
different alternatives by proposing a method that, by definition, does not give any 
criterion to understand which of the possible alternatives belongs (or not) to the 
language of science. He says: “what I am arguing for here is not the replacement of 
our current vocabulary in the social sciences with some favored alternative, but 
rather a shift in attitude that allows us to be more flexible in developing alternative 
vocabularies in the first place.” The history of scientific thought (and the Galilean 
revolution) shows us that “a shift in attitude that allows us to be more flexible” is 
by no means sufficient to construct, to widen, and to deepen the language of 
science, and even more the language of the social science. It is necessary to break 
the science away from the common sense; that is, to bear in mind the constraints 
settled first by Galileo and Newton. 

Distinctive Features of Scientific Inquiry 

It is important to understand the transition from phlogiston theory to scientific 
chemistry, cited by McIntyre, because this historical example shows clearly the 
disjunction between common sense and science. As a matter of fact, chemists of 
that age carried out their researches in an experimental context that had nothing to 
do with the old alchemy. This fact is probably misleading because it points out a 
shade zone in which experiments were made under no strict control, by advancing 
hypotheses on the presence of variables and corresponding relations that were not 
really explanatory since they did not conform to the criteria of scientific analysis. 

To expand on this point, consider the nature of scientific language. It is 
characterized by the syntax of mathematical functions and by the strict 
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correspondence between these functions and controlled (laboratory) experiments, 
which gives them a specific semantic interpretation. Drake (1990) points out this 
transition in Galileo, who opposed Aristotelians (and all philosophers) insofar as 
his approach to physics (to science) was based on a search not for causes in the 
Aristotelian sense but for laws considered as mathematical functions established 
on the corresponding experiments.4  

Controlled experiment entails a real methodological revolution (a revolution 
in the research methods) compared to the Aristotelian pre-scientific idea that still 
persists as a philosophical view of science and is seriously detrimental to the 
development of an actual social science. This revolution is founded on the rise of 
the Galilean and Newtonian concept of a closed or isolated system. 

This conception of a closed or isolated system by which to define the region of 
attention was one prerequisite for the formulation of a conservation principle of 
mass. Such a closed system might be formed simply by a well-stoppered bottle 
containing the sample of matter; the system is closed inasmuch as no matter can 
leave or enter the experimentation space. . . .Chemists failed to do so until nearly 
a century after the appearance of Newton’s Principia; they were hampered by 
other notions prevailing at the time. Indeed, the whole science of chemistry had 
to undergo a major revolution before it absorbed the conception of a closed 
system in which mass was conserved. (Holton & Roller, 1958, p. 268) 

Holton and Roller express the Galilean divorce from the Aristotelian 
(philosophical) approach with reference to the problem of calcination (the process 
“metal-phlogiston-calx”) to which McIntyre refers for supporting his thesis. This 
problem “was studied by a contemporary of Galileo, Jean Rey, who noted that tin 
calx weighed more than the tin from which it was produced. To us this result 
would raise the serious question how ‘metal minus phlogiston’ could weigh more 
than metal” (Holton & Roller, 1958, pp. 269-270). But chemists of the eighteenth 
century could not realize the importance of this problem as they had not 
understood the sense of experimental analysis; they, unlike Galileo and Newton, 
were not aware of the constraints involved in a controlled experiment. 

So the problem of the phlogiston theory and of its overthrow is important, not 
because it upholds the McIntyre’s description–redescription thesis but because it 
marks the transition from pre-scientific to scientific chemistry. 

Lavoisier’s perspective “showed that the absorption of phlogiston in the 
earlier theory corresponded to the release of oxygen, and vice versa” (Holton & 
Roller, 1958, p. 273). Therefore, it might seem that the two theories are somehow 
equivalent: 

 

                                                 
4 With Galileo, scientific knowledge gets rid of the Aristotelian concept of essence, with its 
lack of explanatory power, and replaces it with the mathematical concept of function. In 
this way Galileo realized a methodological revolution that reveals a world of natural events 
considered not singly but as ordered pairs that satisfy the known properties of functions. 
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In equation form,  

(1)  m grains iron = (m+n) grains iron oxide – n grains oxygen 

is equivalent to  

(2) m grains iron = (m+n) grains iron calx + (–n) grains phlogiston. 

 
Nevertheless, under more careful examination it appears that the equivalence 

is only a formal–logical one, since (2) is semantically different from (1) on account 
of the fact that in (1) all factors (iron, iron oxide, oxygen) have a definite 
experimental meaning that allows them to be expressed in homogeneous 
quantitative terms, i.e., in weight relations terms, whereas in (2), which is 
syntactically equivalent to (1), one of the factors (phlogiston) is totally non-
homogeneous with respect to the other two factors. “Yet to save it [the phlogiston 
hypothesis] we must assume that one substance, phlogiston, has negative weight 
and is therefore different from any other known substance” (Holton & Roller, 
1958, p. 273). 

The equivalence between (1) and (2) is therefore only syntactic, in the sense 
that it can be fixed only if the semantic interpretation of the terms (which in 
scientific language is given by the controlled experiment) is not considered. Yet 
the scientific revolution is such exactly because it is founded on the two specific 
constraints that are inherent the basic concept of closed system: the first one relates 
to the syntax of scientific language, which must be characterized by 
(mathematical) functions; the second one relates to the (semantic) interpretation of 
scientific language; this interpretation, deriving directly from controlled 
experiment, must be expressed (or expressible) in accordance with the 
methodological postulate which does guarantee the strict conformity of all 
variables with exactly the same criterion of choice (i.e., with exactly the same rule 
of designation5 which determines univocally the set to which variables belong). 
Here the semantic homogeneity among variables is guaranteed by the 
methodological postulate of measurability, according to which experimental 
variables are selected. This postulate relates to “the principle that the total quantity 
of matter in a closed, isolated system remains constant during chemical changes” 
(Holton & Roller, 1958, pp. 273-274, italics original). 

Therefore the “phlogiston theory” and the “oxygen theory” do not differ just 
because the latter is a “redescription” of the former (“description”); the real 
difference is that the latter is a scientific theory (compatible with the constraints—
experimental or statistical ones—of scientific method), whereas the former is a 
pre-scientific theory. Without these methodological constraints how could we say 
that “redescription” is better than “description”? How should we choose between 
the previous “conceptualization” and the following one, or more correctly between 
the false theory and the true one? 

                                                 
5 Carnap (1959), Vol. I, pp. 23 ff. and 49 ff. 
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Some specifications can be added to make clearer the criteria of scientific 
analysis, formalized within the logical–mathematical language, that fix the 
boundaries of the research field, i.e., of the specific domain of application of 
research. 

One requirement is that all the predicates (properties) belonging to the 
language of science should be ordered by the relation of set inclusion.6 Obviously 
there are other relations besides this one, among which is the equivalence relation 
that establishes the important logical concept of equivalence class with respect to a 
specific partition7 of a given set. The relation of inclusion is fundamental for the 
axiomatization of scientific language because it determines the level of abstraction 
of the statements belonging to this language.8 

The other requirement, i.e., the semantic homogeneity of all the variables of 
the language of science, can be expressed in more abstract terms pointing out that 
all the subsets of variables of the language of science must belong to a defined 
superset.9 

Moreover, the semantic homogeneity of the variables belonging to a given 
scientific language implies that the meaning of the all predicates (properties) that 
define the sets of functions (which are ordered by the relation of set inclusion) can 
be (in principle) brought back to the experimental analysis. Thus, predicates and 
functions correspond to (extra-linguistic) experimental situations to which they are 
strictly related by the semantic rules of designation, formulated within a specific 
meta-language. Within the language of science, the rules of designation are made 
unambiguous by measurement systems. When an experiment cannot be directly 
carried out (owing to technical difficulties concerning the number or the type of 
variables), the correspondence between semantic predicates and experimental 
situations is replaced by statistical analysis, which can work also in the strictly 
experimental context. 

Therefore, semantic homogeneity is chiefly due to the strict correspondence 
between the sets of functions of the language of science and the sets of 

                                                 
6 Set inclusion (A⊆B): A is a subset of B. The relation “is a subset of” is reflexive: (A⊆A) 
and antisymmetric: if (A, B) ∈ R and (B, A) ∈ R, then A=B. A is a proper subset of B 
(A⊂B) when b1 ∈ B and b1 ∉ A. The relation “is a proper subset of” is irreflexive: (A, A) 
∉ R, and asymmetric: if (A, B) ∈ R, then (B, A) ∉ R. The language of a given science, in 
its more abstract meaning, is a set of sub-sets of functions. This ordering is normally a 
partial ordering, because the sets are not each other comparable at all by the relation “is a 
proper subset of.” In principle, an ordering is transitive: if (A, B) ∈ R and (B, C) ∈ R, then 
(A, C) ∈ R. 
7 Partition: if A≠0, B≠0, A∩B=Ø, A∪B=S, then S is partitioned into two (or more) subsets. 
The partition of S originates an equivalence relation in S of the type “from the same subset 
as” (in extensional terms) or “has the same property as” (in intensional terms concerning 
the property that defines the subset). The equivalence relation is between all pairs of 
elements in the same subset, so every subset of the partition is an equivalence class. 
8 An example of sub-partition in cognitive psychology is given by Coombs, Dawes, and 
Tversky, 1970, pp. 360-361. 
9 B is a superset of A: A ⊆ B; or B is a proper superset of A: A ⊂ B. 
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experimental variables at any given level of abstraction defined by the relation of 
set inclusion, and this strict correspondence is guaranteed by the fact that both the 
elements belonging to the domain and the elements belonging to the range of the 
functions are defined using rules of designation founded on experimental 
operations or measurements of the same type. In this way the rules of designation 
delimit the domain of application of science (and of specific sciences).10 This 
implies that every new partition hypothesis that is advanced within the language of 
science has to be brought back to specific experimental variables. No matter how, 
hypotheses on functions can be advanced, but they do not come to belong to the 
language of science until they correspond (by the rules of designation) to 
experimental (or statistical) variables. 

The Priestley–Lavoisier dispute was probed by Toulmin (1957) with reference 
to the problem of whether or not crucial experiments exist in science. It should be 
plain that the lack of semantic homogeneity in the chemistry of the eighteenth 
century (whose studies were carried out on the grounds of experimental—but not 
controlled—research) was, after all, the real obstacle to the development of 
chemistry as a science—an obstacle that only Lavoisier was able to overcome.  

In short, Toulmin (1957, pp. 509-514, Italian edition) shows how Lavoisier 
was able to identify the criterion of demarcation between chemistry variables and 
all others (including physics variables), which, by definition, cannot get into the 
domain of chemistry. The criterion by which the semantic homogeneity of 
chemistry variables is defined is the mass-conservation principle, which is 
grounded on the measurement of variables. 

What can we still say about “phlogiston theory”? It is undoubtedly founded 
on a “particular descriptive vocabulary,” to use McIntyre’s language, but it cannot 
be denied that Lavoisier’s paradigm (which became the chemistry paradigm) is 
founded on a “particular descriptive vocabulary” too. The Priestley–Lavoisier 
dispute is based on the fact that both of them carried out their researches using 
their own “particular descriptive vocabulary.” But the two vocabularies (i.e., the 
two theoretical perspectives) were incompatible; Priestley’s was extremely 
ambiguous, even vaguely experimental, so it was lacking in semantic homogeneity, 
whereas Lavoisier’s had this homogeneity, founded on the measurement of 
variables. 

                                                 
10 On that account, an experimental definition of semantic homogeneity is given by the fact 
that one of the basic constraints of the controlled experiment is about the modalities 
according to which variables are operationally chosen. If the operational modalities used to 
determine variables are always the same for all the variables (i.e., the operational 
modalities belong to the same set), as happens in the case of measurement of mass 
proposed by Lavoisier, the semantic-homogeneity requirement is fulfilled and both the 
domain and the range of variables are comparable by the function. It is clear that phlogiston 
was by no means comparable, in this sense, with the other elements, except that by using a 
merely formal correspondence, devoid of experimental interpretation. In the same way, 
there is not comparability by a function between internal states and behaviors and between 
biochemical states of the CNS and behaviors. 
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The strict semantic homogeneity of all predicates belonging to the language of 
a given science is still constantly broken. The violation of this homogeneity (upon 
which a scientific paradigm11 must be grounded) is usual in many research fields 
and, most of all, in the field of psychology and more generally in all of the “social 
sciences.” 

It is likely that this violation expresses a crisis. Hence, it would be interesting 
to analyze from this perspective the role of new discoveries, which has been 
outlined by Kuhn (1962), to understand whether they constitute proper scientific 
“revolutions” or just deepen or widen the field of knowledge, hence the domain of 
the explanatory language of science, in conformity with a given paradigm. In this 
latter case they would contribute to overcoming a temporary crisis in “normal 
science” by a more analytic redefinition of a given paradigm without changing its 
basic characters. 

It is certain that the great revolutions of Copernicus, Galileo, Newton, and 
Lavoisier are radically incompatible with previous states of knowledge; the sets of 
previous (non-scientific) knowledge and new scientific knowledge are disjoint.12 
This cannot be said of Einstein’s revolution, whose paradigm includes under given 
conditions the Newtonian paradigm. In this case the relation between the two 
paradigms, the new and the old, is an inclusion relation between sets, so the 
semantic homogeneity criterion is not violated. 

The Problem of Semantic Homogeneity in “Social Sciences” 

Nonconformity to the semantic homogeneity criterion brings about two main, 
related misunderstandings that have so far not allowed a development of the 
“social sciences” in a strictly scientific sense, founded on the same research 
methods and the same constraints as the natural sciences. First of all, the languages 
that designate the different fields of research (economics, psychology, sociology) 
are normally considered to be pairwise disjoint sets even if there are clear 
intersections among them. Hence, even though they all have as subject matter the 
study of man and society, the properties defining the disjoint sets are so different 
that they prevent any real integration of the various fields of research. 

On the contrary, it is evident that there are such real affinities between 
sociology and psychology, and particularly between sociology and social 
psychology (no matter whether these disciplines are considered in behavioristic 
terms or in cognitive terms), that the bases of disjunction can be questioned. The 
same can be said for the relations among sociology, psychology, and economics 
because both economic and non-economic behavior (for instance, when time 
determines a reversal in the preference order) can be observed on the experimental 
or on the experiential level. Therefore, an evident intersection exists with reference 
                                                 
11 Here paradigm does not have imprecise and ambiguous meaning ascribed by Kuhn and 
used within the studies which refer to his perspective; instead it has the precise meaning of 
the more abstract superset that characterizes every scientific language and therefore every 
given experimental science. 
12 A∩B=∅: two sets are disjoint if their intersection is the null set. 
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to the three fields of research and the corresponding languages; however, it is 
never explained and does not seem to be a trouble for research. 

If these problems are considered in more analytic terms, it appears clear that 
the disjoint linguistic sets, which express corresponding equivalence classes, 
originated as partitions founded on generic (indefinite) experiential-type properties 
lacking in experimental verification (with the exception of behavioristic 
psychology). The partitions cannot therefore be held as a scientific solid basis of 
reference. This is corroborated by the common-sense argumentations advanced, 
within the single “sciences,” in order to stress the presumed differences and 
peculiarities each one of them claims. 

In this situation a real integration of the “social sciences” is just impossible, 
and the disjoint linguistic sets cannot be rearranged into a consistent system of 
axioms to which all the assertions may be logically referred; i.e., it is impossible to 
include the disjoint sets into a superset defined by unambiguous, strictly consistent 
postulates from which all the properties defining each subset could be deduced. 

As a matter of fact, if the general economic equilibrium model formalized by 
Debreu (1959) is excluded, as well as behaviorism on the whole, even if at present 
it has not an univocal theoretical formulation susceptible of axiomatization (though 
this axiomatization seems to be possible), all of the other disciplines that have as a 
subject matter man or society (enclosed therein is cognitive psychology) have a 
variety of research methods and of more or less abstract formulations that make 
difficult the attribution of unambiguous meanings to the predicates belonging to 
the respective languages and prevent the formalization and the consequent 
axiomatization of these languages. 

Another misunderstanding typical of the “social sciences” is that of assuming 
the elements belonging to different scientific and nonscientific languages to be 
related through functions. Between biochemistry and behaviorism, biochemistry 
and cognitive psychology, and behaviorism and cognitive psychology no relation 
in terms of function can be given owing to the lack of semantic homogeneity 
between the different languages; thus, it does not make sense to say that the 
behavior or the internal states depend upon the biochemistry of the central nervous 
system (CNS). It also does not make sense to say that (individual or social) 
behaviors depend upon internal states, intentions, or subliminal perceptions (states 
of consciousness or unconscious states). 

A particular violation of semantic homogeneity criterion occurs in the field of 
psychology when behavioral variables and inner variables (expressing cognitive-
type or, more specifically, emotional-type states) are related by pseudo-functions. 
The introduction of so-called intervening variables and hypothetical constructs, 
despite MacCorquodale’s and Meehl’s (1948) efforts, paves the way for a sort of 
anomalous functions (pseudo-functions) that do not conform to the semantic 
homogeneity criterion and are seriously prejudicial to scientific knowledge. 

The use of cognitive variables has spread to the field of behaviorism; not to 
speak of psychiatry, in which relations among behavioral variables, biochemical 
variables, physiological variables, and internal states are so widely used as to raise 
doubts about the scientific character of this discipline. 
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Likewise, in economics the set of cognitive variables (upon which the 
explanation of choice is based) and the set of behavioral variables are mixed up, 
leading to a duplication of concepts and preventing translation of all the economic 
predicates into strictly behavioral predicates, which could have important 
repercussions on economic analysis as a whole and on so-called experimental 
economics. Moreover, this situation produces an anomalous dissociation between 
the logical–syntactic characterization of choice (which is identified with cognitive–
rational choice) and the experimental–semantic characterization of choice behavior 
(behavioral choice), which is not considered at all by economists and cognitivists 
(with the obvious exclusion of cognitive-type “experiments”). 

The problem of relations among neuroscience, cognitive psychology, and 
behaviorism at the present state of our scientific knowledge can be expressed 
concisely in the following terms: 

 
1. The languages of neuroscience and behaviorism are characterized by 

completely different semantic interpretations, although they use the same 
syntactic structures founded on functions. It follows that, because of the lack 
of semantic homogeneity between the two disjoint languages, no functional 
relation can be given, by definition, between neuroscience and behaviorism. 

 
2. A radical difference exists between neuroscience and behaviorism, on the 

one hand, and cognitive psychology on the other hand. The first two sciences 
use the Galilean method of the controlled experiment; it follows that for each 
language the semantic homogeneity of its predicates and the possibility of 
axiomatization (with reference to the specific semantic interpretations) are 
founded on postulate sets having the basic characters of consistency and 
verifiability. On the contrary, cognitive psychology is not in a position to 
conform to these criteria. The same can be said for sociology, which in the 
metatheoretical perspective of Ritzer’s analysis (Ritzer, 2001, pp. 58 ff.) 
could be defined (according to Masterman, 1970) as a multiple-paradigm 
science in which, as Ritzer notes, each of its paradigms is “competing for 
hegemony within the discipline as a whole, as well as within virtually every 
sub-area within sociology” (Ritzer, 2001, p. 61). 

 
3. No functional relation can be given, by definition, between neuroscience and 

behaviorism, on the one hand, and cognitive psychology on the other hand 
because both of the first two sciences have their own unitary paradigm of 
reference founded on functions interpreted by experiments, in conformity to 
the semantic homogeneity inside the respective languages, whereas cognitive 
psychology is a multiple-paradigm science and is not (cannot be) founded on 
experiments realized in a closed or isolated system. 

 
4. Perhaps, at the present state of knowledge, only a Cartesian product in terms 

of equivalence or (order) isomorphism (by no way in terms of function) 
could be given, as an hypothesis, between neuroscience and behaviorism 
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with reference to the predicates and the statements of the two languages. 
However, a set of relations of this kind requires an advanced formalization 
and axiomatization of the two languages, and this has not yet been attained. 
 

The poor knowledge on the real nature of the social and cognitive disciplines, 
and their respective languages, leads to the positions shared by the majority of 
neuroscientists, who are inclined to claim an exclusive scientific competence with 
regard to the study of man, rejecting almost all cognitive psychology and 
behaviorism as a whole. This position against behaviorism will be certainly 
overcome as soon as a proper and real integration in social science has to be 
achieved. 
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