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Abstract. We discuss some consequences on the brain-mind dichotomy of the
requirement that both facts and procedures must be repeatable without any restriction
on principle or method, in studying human behavior. The most relevant consequences
of this requirement are examined and the methodological possibilities are discussed
that arise when we are devising a theory. Two extreme situations are considered: the
theories where a chain of physical processes explains the experimental results; and the
theories where all the intermediate elements in the explanation chain are mental
categories. Brain, mind, and the organ/function relationship are examined in this
framework, and very simple characterizations are proposed. Few relevant
consequences are then outlined of relaxing the complete repeatability requirement.

This paper is only an extended note on the brain-mind dichotomy and so will not
refer to its long and well-documented history. I will divide the discussion into two parts.
In the first one, we suppose to respect certain features of scientific praxis. This introduces
some constraints which clearly render the problem and facilitate, from a methodological
point of view, the discussion so that the conclusions are reached easily. In the second part
I will outline some consequences of relaxing the constraints imposed in the first.

The prerequisite of the scientific praxis I have here in mind, is to consider a scientific
fact as completely repeatable. To avoid contradictions, both scientific facts and procedures
must be repeatable without any restriction on principle or method, and only technical
limits are admitted1.

Without discussing whether this feature alone can define scientific method, I would
suggest that it ensures the unlimited possibility of proving or disproving a fact, which is a
frequently cited quality in the characterisation of the scientific method.

I shall point out some constraints that arise from the requirement to study the facts in
a completely repeatable fashion.

The need to have only one dependent variable in each experiment is initially quite an
obvious consequence of the repeatability requirement.

The most relevant consequence of this requirement is, however, that we must reject
facts which have someone's account, description or testimony as a constitutive element.
Accounts, descriptions and testimonies can only serve as indications for getting back
directly to the fact under investigation.

The acceptance of the requirements discussed above leads to the conclusion that only
physical things can be the subject of experiments; i.e., both the dependent variable and the
parameters that characterise the experiment. We must exclude psychical or mental facts;
because, being private in character, their identification requires the testimony or de-
scription of the person who is the subject of the experiment2.
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When we apply these conclusions to the study of man, we conclude that only those
things that concern the body or the physical transformations which man performs on
other objects can be the direct results or parameters of an experiment3.

We do not, however, limit our studies to a single experiment or to a simple collection
of experimental results. We usually devise theories that explain many experimental re-
sults, and which might forecast new results to be, in turn, subjected to experimental con-
trol4.

New methodological possibilities arise precisely when we are devising a theory. For
the sake of clarity, we will only discuss two extreme situations.

The first approach develops a theory where a chain of physical processes will explain
every experimental result; i.e., the transition from the initial state to the final one in the
system under investigation. This kind of theory has the advantage of allowing direct ex-
periment on the physical processes and quantities it introduces during intermediate stages.
This situation does not permit a large generalisation, because it greatly depends on the
material and the structure of the particular objects involved in the experiment.

When it concerns studies of men or animals, this choice leads to a theory that
explains particular physical behaviour, by giving the initial and final states, and physical
processes that perform the transition, from initial to final state, in the body of a man or an
animal. When “Brain” and “nervous system” are introduced, they shall designate, in this
methodological framework, the physical environment where these processes take place.

This kind of theory allows us to test its statements at intermediate stages and to
explain the behaviour with suitable experimentation. The latter will adopt the methods
typical of physiology and biochemistry. The theories, instead, will depend on the biology,
both the material and architecture, of the individual or animal under examination.

An alternative approach, methodologically correct but rather opposite, establishes a
theory to explain the results of the experiments without introducing any intermediate ele-
ment of a physical type. All the intermediate elements may be of a mental type, that is
mental categories.

No experiment can have these intermediate elements as results or parameters, and
their occurrence can only be inferred from the occurrence of certain physical facts. This
kind of theory allows a very high level of generalisation, because physical things must
occur only at the beginning and at the end of the explanation chain, to ensure the
necessary link with the experiments. The choice of the intermediate elements is free, even
from a methodological point of view, because they only have to explain the experimental
results.

The history of science shows many examples of this methodological approach. In
mechanics, for example, stress is often introduced in theory as the cause of strain, and so
it is inferred by strain, because we measure rather easily variations of length in solids; and
psychologists follow generally this second methodological approach.

When we strictly apply this approach to the study of man we obtain a theory that ex-
plains the experimental results without introducing any physical thing as an intermediate
element in the explanation chain. All these intermediate elements can be mental
categories. Only the beginning and end link of the explanation chain must again be
something that concerns the body or some physical transformation man produces.

The intermediate elements are often thought of as activities; they are conceived of in a
dynamic scheme. “Mind” then designates the subject of a certain number of these ac-
tivities, which, consequently, are qualified “mental” activities.
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Another common scheme conceives of the intermediate elements as entities. In this
case “mind” designates the collection of a certain number of these entities. An activity
now becomes necessary to transform static entities into producers or boosters of dynamic
things like the physical processes observed in the experiments.

It is important for our discussion to point out that mind and mental activities assume
the methodological status of theoretical constructs, when they are introduced in these
contexts. They cannot be the direct results of experiments, and they are introduced to ex-
plain the behaviour observed. This status is clear in all the contexts where the explanatory
elements are mental categories and it is a consequence of the repeatability constraint we
introduced at the onset.

The two main methodological approaches we outlined above clearly coexist, with a
different emphasis, in biological studies.

When the leading factor is the biology of the particular individual under investigation,
a progressive generalisation method, which will move from individual to species is com-
mon. This process continues until common physical processes can be found in the differ-
ent species and/or in the different anatomical-physiological “architecture." In this way, we
arrive at a generalisation level where it is not yet possible to invoke physical processes as
intermediate elements in the explanation chains, because we cannot find physical pro-
cesses common to all the considered species or the biological architecture.

At this point the situation forces the theoretician to change their methodological ap-
proach, if they want to attain a more general level in the theory. They introduce in the
explanatory scheme elements that are not physical things, for example mental activities;
and they think of the physical processes observed on different individuals or species, as
realizations of these activities in particular anatomical-physiological environments.

A general theory continues to subsist which now has some intermediate explanatory
elements that are not physical processes. Particular theories may subsist with a general
one, which will have only physical processes as intermediate explanatory elements, and
which are particular because they explain only a subset of the experimental results.

A correspondence may be established between the intermediate elements of the
general theory and the intermediate elements of a particular one. This situation occurs so
frequently that the various elements receive particular categorization. We call “functions”
those activities introduced in the explanation scheme following the second
methodological approach - i.e., with no requirement that they be physical processes5. In
certain languages there is a word - e.g., “funzionamento” in Italian, and
“fonctionnement” in French - to designate the physical process that performs the function
in a particular anatomical-physiological environment. Finally, we call “organs” the
physical bodies where the physical processes take place, which perform the function.

We should stress that in a framework where repeatability is a requirement, the or-
gan/function relationship is based on a correspondence between the intermediate elements
of two theories, which explain the same subset of experimental results in different ways.
When the explanatory scheme is dynamic, the correspondence is between the activities
that are considered functions, and the physical processes that are considered to perform
them.

If we relax the requirement of full repeatability, the situation becomes more com-
plicated, because the constraints and the ends are not yet constant, but vary from case to
case.

The consequences of the repeatability requirement are often serious, particularly for
the time devoted to systematic study and experiments. It is possible, for example, to go
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on more freely in solving single cases, when we weaken this requirement. Furthermore,
we can obtain relevant practical results only with the aid of intuitions and extemporary
ideas.

Different reactions arise depending on the field of activity where this is applied. An
architect can work uninhibited by scientific praxis without any negative reaction occurs;
while people who design aircraft or who calculate building structures must strictly con-
form to scientific procedure.

Only physical things can be the result of experiments, and this fact is a consequence
of the repeatability requirement, as we saw above. A further and important consequence
of this fact is the lack of any certainty in obtaining the same results at every repetition of
an experiment. In fact, we can only reasonably expect our results will be identical to pre-
vious ones, when we carefully reproduce the same conditions in repeating an experiment;
but there is no absolute certainty6. The same lack of certainty is reflected in the theory and
its intermediate elements introduced to explain the experimental results. This fact is in-
dependent of the type of intermediate elements, whether they be mental categories or
physical things7.

New difficulties arise when we try to avoid this state of uncertainty by weakening the
repeatability constraint.

It is contradictory to require absolute certainty of the physical interactions; events do
not allow such an expectation. This fact becomes particularly evident in periods when the
advancement in the development of scientific knowledge is rapid. It is not surprising that
people try to avoid this contradiction by mythicizing things like scientific results, which
are essentially historical things, or by enforcing their beliefs, or by making magical as-
sumptions. These acritical attitudes easily lead to profound and insurmountable disap-
pointment, especially when strong expectations will not be satisfied.

Nevertheless people cannot entirely disregard the results obtained respecting scientific
procedure. Complete repeatability allows us to accumulate results that can be tested re-
peatedly through repetition. Furthermore, discrepancies in the results guarantee a thor-
ough investigation, which will itself then generate new and different theories, and so, an
improvement in our forecasting ability.

The most common situation shows a mixing of mythic, fideistic, magical and
scientific elements, where the proportions change with the problem, and personal
awareness is very low. We certainly cannot expect any real clarity in methodologically
intricate problems - like the mind/brain problem - from situation of this sort.

A methodologically correct solution allows us to introduce unchanging elements -
thus, mental categories if they are interpreted in the mental activity environment - only
when they have no links with the physical world; because, for example, they are of an
eschatological nature. Nevertheless this solution leaves completely open the problem of
giving certainty to daily interaction with the physical world. A person should accept this
uncertainty, and its consequences: for example, as necessarily related to being a human
being, and thus, as “natural” facts.
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1 The complete repeatability of scientific facts here discussed is a mental attitude, a way of

considering the facts. The consequences thus concern the way of studying a fact or the way of
managing an experiment. As an example, if a celestial object approaches our sun, all the
parameters will be measured — of the object, of the sun and of the planets — that are needed to
assume that every other object, which will approach the sun with the same parameters, will exhibit
the same behavior.

2 Mathematics seems to disprove this statement, because the symbols’ interpretation leads to
mental categories, with the exception of some applications to physics where physical quantities are
involved. It is still possible to confine the interpretation of the symbols to the beginning and to the
end of a procedure or of a theorem demonstration. In this way, demonstration can be thought of as a
sequence of rewriting operations on the expressions that describe the hypotheses, where the
rewriting rules are of general type, e.g., meta-mathematical, or they follow from the stated
definitions, or from previous theorems. Then expressions become suites of physical objects -
pictures, drawings - and the rewriting operations become physical processes by which one or more
physical object replaces another physical object. The possibility to “perform” arithmetic on
machines - both the old mechanical ones, and the actual electronic computers - follows from this
point of view, but also the recent sophisticated computer programs of “symbolic manipulation” in
algebra or in analysis are methodologically grounded on the same approach.

3 When the experiment gives a result of a linguistic type, the repeatability requirement imposes
to consider as direct result of the experiment only the physical aspect of the linguistic output; i.e.,
the sounds or the writings. The interpretation of these sounds or writings as linguistic signs, and the
processes of obtaining their meaning, are part of a theory that will explain the experimental results.

4    When we verify the agreement of the theory with the known experimental results, we really
verify the agreement between theory provisions and experimental results.

5 In a language like Italian, “function” also retains an idea of finalization of the activity. A
finalization aspect is not relevant for the actual discussion.

6 The awareness of this fact is very old; we found it already in Aristotle (An. Post. I, 8, 75b.24).
7    It is possible to bypass this consequence. A significant example is the formulation of Newton’s

First Law in Dynamics: "Corpus omne perseverare in statu suo quiescendi vel movendi uniformiter
in directum, nisi quatenus a viribus impressis cogitur statum illum mutare”. Unfortunately, it really
becomes an obligation to introduce ever new types of forces, and so it cannot fail; but in this way
any predictive value disappears.


