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Preface

About two and a half years ago, when my granddaughter Tai was about to graduate 
first grade, I decided that it was time I wrote a children’s book for her. What should it 
be about? What was likely to spark Tai’s interest? I mulled several possibilities over in 
my mind, and then in a flash of inspiration I decided I would write about the entertain-
ing doings of Max, a beautiful Himalayan cat, given to me as a gift by my daughter 
Shelli, Tai’s mother. At once I began reviving a fascinating episode of Max (see the 
beginning of chapter one). But even as I wrote it occurred to me that this episode of 
Max was not quite right for children of Tai’s age, and that I was actually in up to the 
neck in the interesting-bugging question of how to explain Max’s behavior, and that 
my thoughts for years on psychology as a science and on the mind/body problem were 
engulfing me like a tidal wave: thus I found myself writing the first draft of this book. 
(In fact, thoughts about the mind/body question have assailed me since that day when 
Professor Leibowitz, my master and teacher, argued in the first year of my studies in 
the Psychology department at the Hebrew University in Jerusalem that contrary to 
phenomena treated by the natural sciences, the phenomenon of his toothache, Profes-
sor Leibowitz’s own, was subjective, and no one other than he himself could feel it.) 
Afterwards I was preoccupied with other matters and when I got back to the book I 
rewrote it from start to finish. So what is the book about?

The book tries to find solutions to the three following problems.
First problem: The need for mentalistic explanations. In a fairly short time it be-

came clear to me that to explain a large group of behavioral episodes of Max the cat, I 
had to use a special kind of explanations, which I call “mentalistic explanations”, that 
are based on mentalistic concepts such as will, purpose, intent, and consciousness. 
This was because it was impossible to understand his behavior, so it seemed to me, by 
use of mechanistic explanations prevalent in the natural sciences, which would treat 
him as a machine or as a creature constructed of a collection of reflexes and instincts 
only. Here it is worth clarifying briefly what a scientific explanation is.

Scientific explanation: I cannot review this complex subject as part of the preface 
(see later on), so I shall describe very briefly my outlook on the matter. I maintain that 
an incomprehensible phenomenon obtains a scientific explanation, and becomes un-
derstood, when we mesh, integrate (in certain forms that I shall not discuss here) the 
given phenomenon into the framework of a system that we already understand, a sys-
tem firmly anchored to broad theoretical and empirical ground. That is, I suggest that 
science explains a not-understood thing by means of an understood system, because 
something not understood cannot be understood by means of something that is also 
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not understood. I shall call the understood system, by which the not understood is 
explained, an “explaining system”, and the not understood phenomenon the “phenom-
enon to be explained”. To illuminate this matter I shall give two examples. In the morn-
ing the car won’t start. The mechanic (who has studied electricity and its applications 
in a car) lifts the hood of the engine and finds that the battery is dead. He replaces the 
old battery with a new one and the engine starts easily. The explanation for the non-
movement of car, for the phenomenon to be explained, is accomplished by meshing, 
integrating this phenomenon into the car’s electrical system – the explaining system. 
Ronen is coughing and he has a temperature. The doctor examines him and says that 
Ronen has pneumonia; he treats him with antibiotics and Ronen gets well. In this case 
too the explaining system (which is understood by doctors, of course) suggests an ex-
planation for the not understood phenomenon (a cough and a temperature). That is, 
the phenomenon has an explanation. These are relatively simple explanations that are 
widespread in the natural sciences: mechanistic explanations.

However, in addition to the mechanistic explanation there is a different kind of 
explanations, which we use in everyday life. For example, we explain David’s trip to Tel 
Aviv by noting that this act of David’s (traveling to Tel Aviv) realizes his will to see 
Verdi’s opera Falstaff, which is to be performed at the Tel Aviv Opera House. This ex-
planation is based on David’s subjective will/belief, so the explanation differs in this 
respect (and in others, which this book discusses) from the mechanistic explanation. 
As stated, I call this a mentalistic explanation. What is important to stress here is (a) 
the phenomenon to be explained in the present case is David’s action: this is the phe-
nomenon that we are required to explain, namely why David traveled to Tel Aviv; (b) 
The explaining system appeals to the will to see Falstaff and to the belief that a journey 
to Tel Aviv will realize this will. This will/belief therefore is an important part of the 
explaining system. Here, however, the following question arises: why is this explaining 
system understood? 

The answer is because regular and normal everyday life for the individual, her will, 
and her belief (where this will be realized by means of a certain action) are mental 
states that are clear and self-evident. Why did you register for the Psychology Depart-
ment? Because I want to be a clinical psychologist and I believe that the way to realize 
this goal is by registering for the Psychology Department. The explanation for a behav-
ior in this case, and in other similar cases, is brought about by an appeal to the indi-
vidual’s mental world, the world that to the individual herself is understood and clear 
– these are her intentions, and these, truly, are an important part of her very being.

Here one is likely to wonder, is that really so? May it not be asked what the causes 
of will and belief are? Psychology of the personality and psychoanalysis show by a very 
interesting analysis that not always does the individual understand himself, and in 
certain cases it transpires that the individual’s will/belief are nothing but an expression 
of deep and unconscious desires. Is this not the case? My answer is: true, in these cases 
it is so. What is thought to be understood proves in the end to be not understood. But 
here I go on to argue that to explain this new not understood phenomenon we have no 
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choice but to appeal to a new explaining system, a system that must be understood 
(because something that is not understood cannot be explained by something else that 
itself is not understood), by means of which we shall be able to explain the new not
understood phenomenon. (Sure enough, Freud built the theory of psychoanalysis as 
an explaining and understood system, a system whereby it would be possible to under-
stand mental behaviors that only seemed to us to be understood until Freud revealed 
that in fact they were not understood and needed a new explanation.)

This process by which the seemingly understood turns out to be not understood is 
a research process characteristic of empirical science as a whole. It emerges that the 
explaining systems in the natural sciences also undergo changes in understanding; and 
what once was thought to be understood proves following further research to be a 
complex phenomenon requiring a new explanation by an appeal to a new understood-
explaining system. This apparently is an interminable process, constituting an impor-
tant part of the development of science. For example, Galileo’s and Kepler’s laws re-
ceived an explanation in the framework of Newton’s theory of gravity, and the concept 
of gravity received an explanation and a new scientific meaning in the framework of 
Einstein’s theory.

Now let us return to our main concern: the need for mentalistic explanations to 
understand the behavior of Max the cat. It seems to me that Fodor (1987) may have felt 
something similar when he tried to explain the behavior of Greycat, his cat, by means 
of mentalistic concepts; he writes:

The theory is that Greycat – unlike rocks, worms, nebulas, and the rest – has, and 
acts out of, beliefs and desires. The reason, for example, that Greycat patrols his 
food bowl in the morning is that he wants food and believes – has come to believe 
on the basis of earlier feedings – that his food bowl is the place to find it. (p. x)

The problem is that in the view of many researchers, explanations of this kind, mental-
istic explanations, are not perceived as scientific: they are deemed anthropomorphist, 
that is, explanations that unjustifiably humanize animals. As a result, I began to ex-
plore whether this kind of explanations could go under the umbrella of the accepted 
methodological rules of the game in the natural and social sciences, namely be made 
to satisfy the requirements of empirically scientific explanation and research. There-
fore, I give the name “Scientification” to the approach that modifies the concepts of 
mentalistic explanations such that they fulfill the methodological requirements ac-
cepted in the natural and social sciences.

As will become clear later, scientification is methodological in essence and differ-
ent from other scientific approaches to goal-directed explanations, that is, explana-
tions based on belief/desire. For example, those approaches perceive these explana-
tions as a kind of theory of folk psychology or commonsense belief/desire psychology 
(Fodor, 1987, p. x), justified and defended by scientific psychology (cognitive psychol-
ogy and neurophysiology); they base folk theory on cognitive psychology and neuro-
physiology, and also see folk psychology as a particular kind of empathic process by 
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means of which it is possible to understand the self and the other. Fodor’s (1994) major 
philosophical project is to reconcile the idea that psychological explanations are inten-
tional with the idea that mental processes are computational. The main problem that 
this project faces is solving the following crux. Given that the mind is a computer of 
some sort or other, how is it possible to generate the mind’s meaningful and broad 
content that represents the world by employing mechanistic computational processes, 
symbol-to-symbol transformations, syntax properties? Resolving this, however, is not 
the present book’s project.

In contrast to Fodor’s project, this book’s project is based on the realization that 
currently there seems to be no solution to the problem of the relation between the in-
tentional and the computational (or between the intentional and the neurophysiologi-
cal). Given this, and the understanding that an adequate explanation of behavior in-
volves the employment of mentalistic concepts (common in folk psychology) and 
mechanistic concepts (common in the natural sciences), this book contends with the 
following question. How may an approach be constructed that will employ these two 
different and irreconcilable concepts in a coherent explanatory manner? How may 
both mentalistic explanations (prevalent in folk psychology) and mechanistic explana-
tions (prevalent in the natural sciences) be employed in a unified theoretical approach 
that fulfills the methodological requirements of science? The book’s aim is to find a 
solution to these questions, and not to suggest a new answer to the problem of the in-
tentional and the computational (or the intentional and the neurophysiological). As 
mentioned above, one central pillar of the present approach, scientification, is to find 
a way to modify mentalistic explanations such that these will satisfy the requirements 
of scientific methodology. That is, scientification suggests perceiving mentalistic ex-
planations as specific explanations created by means of explanatory mentalistic 
schemes, or special explanatory models, which meet the accepted methodological re-
quirements in the natural and social sciences. The concept of scheme or model of sci-
entific explanation requires a brief clarification.

A scheme (model) of a scientific explanation: A scheme of explanation is a general 
procedure by means of which specific explanations are created for specific not under-
stood phenomena. Not every explanation, and not every scheme of explanation, is 
right from a scientific viewpoint. The scientific explanation has a special structure, 
which must satisfy two fundamental requirements: rationality and empiricism. One of 
the most important realizations of these two requirements is the proposal that the 
scheme of the scientific explanation, by means of which specific explanations are given 
to empirical observations, must have the structure of a logical argument (see Hempel, 
1965). That is, science stipulates that the scheme by means of which scientists create 
specific empirical scientific explanations for different observations must possess the 
structure of a logical argument. The scheme of the scientific explanation has to include 
the derivation of the description of the not understood empirical phenomenon from a 
scientific theory or scientific law, just as we logically draw a conclusion from clear and 
understood assumptions. In other words, one of the important schemes or models for 
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a scientific explanations proposes that the description of the not understood empirical 
phenomenon will obtain an explanation when we are able to derive this description 
from a theory (i.e., from the explaining system) deductively. (As stated, this scheme of 
explanation is only one of the schemes, models, acceptable for a scientific explanation. 
On the problems of this scheme, and on other alternative explanation schemes that 
appear in science, see below and in Rakover, 1990.)

Second problem: Matching of the mechanistic and mentalistic explanation to be-
havior. I realized that Max the cat’s behavior is extremely complicated. It is a behavio-
ral system constructed of both behavioral components that require mentalistic expla-
nations, that is, explanations that address the cat’s inner conscious world: desire, 
knowledge, purpose, intention; and of components that require mechanistic explana-
tions, that is, explanations acceptable in the natural sciences and in cognitive science, 
namely neurophysiological explanations and explanations based on the computer 
analogy. Given complex behavior, how may we know what to explain it by? By turning 
to the mechanistic or the mentalistic explanation? Or to both? Is it possible to develop 
criteria that will suggest how a behavior and the kind of explanation can be matched?

Third problem: Mind/body. The two foregoing problems could be resolved were it 
possible completely to reduce the mentalistic explanation to the mechanistic, or to 
suggest a perfect explanation for the mind in terms of the body (neurophysiology of 
the brain). In this case scientists would use only mechanistic explanations. As in the 
natural sciences, where different kinds of mechanistic explanations are employed for 
different phenomena, different kinds of mechanistic explanations will be employed in 
psychology. But it became clear to me from extensive reading of the appropriate litera-
ture, and devoting a great amount of thought to the question, that at present no satis-
factory solution appears on the horizon to the eternal question of the unknown con-
nection between brain and mind. In the present state of knowledge, then, I maintain 
that there is room for an approach based on mechanistic and mentalistic explanations 
together, because this approach will supply greater understanding than that provided 
by each of them separately.

After contending with these three problems, I decided to develop a relatively new 
methodological approach, which I call “methodological dualism”, whose principles are 
the following.
a)	 The methodological status of mentalistic and of mechanistic hypotheses is equal 

from the viewpoint of an empirical test. Still, and for other methodological rea-
sons, it is recommended to use hypotheses suggesting mentalistic explanations 
when they raise our understanding of the studied behavior above what is sug-
gested to us by mechanistic hypotheses. That is, it is recommended to use a men-
talistic hypothesis when it provides an explanation for that part of the behavior 
that is not accounted for appropriately by a mechanistic hypothesis. Mentalistic 
hypotheses are based on the assumption that the individual (human or animal) is 
imbued with mental states and processes (desire, belief, goals, intentions, thoughts, 
emotions, and so on).
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b)	 It is possible to use specific mentalistic explanations created by mentalistic ex-
planatory schemes (procedures for giving specific explanations). These schemes 
meet an important part of the requirements of scientific methodology for propos-
ing explanations that prevails in the natural and social sciences. Science explains 
various phenomena by use of explanatory schemes that possess certain methodo-
logical properties; mentalistic schemes possess these methodological properties, 
so they may be seen as belonging to scientific methodology, even though they can-
not be reduced to mechanistic explanatory schemes. The present approach, there-
fore, does not treat day-to-day explanations, which resort to desire, knowledge, 
intention, as folk theory reminiscent of scientific theory, or as an empathic, psy-
chological process, in which one conducts mental simulation of the other, but as 
mentalistic explanatory schemes, procedures that yield specific explanations for a 
specific mental behavior.

c)	 Complex behavior, which in psychology is usually explained mechanistically, is by 
the present approach explained through the “multi-explanation theory”, which 
unites in a coherent manner the use of mentalistic and mechanistic explanatory 
schemes. This coherence is attained by matching the kind of explanation with the 
kind of behavior. In the natural sciences an explanatory model or scheme utilizes 
laws or various theories to propose an explanation suited to different phenomena; 
by contrast, the multi-explanation theory proposes that a theory that attempts to 
understand complex behavior must use several explanatory models – mechanistic 
and mentalistic. Even though the explanation offered by the multi-explanation 
theory is imperfect, because it cannot and does not aspire to offer a solution to the 
mind/body problem, the understanding that this theory offers is greater than that 
provided by the mechanistic or the mentalistic explanation separately.

Methodological dualism, then, is not an approach that offers a metaphysical-ontological 
solution to the mind/body problem, but a methodological approach that proposes meth-
ods to construct theories of behavior that use mechanistic and mentalistic explanatory 
schemes together. Multi-explanation theories are not just a kind of instrumentalist theo-
ries, namely efficient calculating machines for predicting behavior, because the concepts 
of these theories represent mentalistic, cognitive, and neurophysiological states. Despite 
the thorny problems associated with mentalistic concepts, I propose that concepts that 
represent conscious processes, such as desire/belief, enrich and strengthen the multi-
explanation theory in both its explanatory power and its openness to empirical tests (see 
discussion on these matters later, particularly chapter 9).

This dualism was indeed applied to the Max the cat’s behavior as an individual 
case and developed by an analysis of his behavior, but the methodology was also ap-
plied to the behavior of other animals, including humans. In other words, most of the 
behavioral examples treated in the book are in fact associated with Max, but there is 
also reference to human behavior and behavior of other animals. As a result of these 
applications, and a comparison of the methodological dualism with relevant scientific 
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and philosophical approaches, the above three principles were developed, and they 
were fleshed out in the form of the nine chapters of the book.

Chapter 1: This chapter proposes dealing with mentalistic and mechanistic expla-
nations as alternative explanatory hypotheses for a given behavior, where the meth-
odological status of these hypotheses is equal from the viewpoint of an empirical test. 
Furthermore, the chapter alludes to additional elaborations, which follow in the rest of 
the book, connected to such problems as the contribution of the mentalistic explana-
tion, the decomposition of behavior into its components, and the match between the 
kind of explanation and a given behavior.

Chapter 2: This chapter recommends a methodology for constructing hypotheses 
out of behavioral episodes, and putting these hypotheses to empirical tests. The basic 
idea is to propose as a hypothesis the best explanation for a given behavioral episode, 
and to generalize it over such variables as animals, situations, and responses. The chap-
ter also suggests a criterion, the “new-use principle”, whereby the mentalistic explana-
tion is to be applied to a given behavior when the latter is characterized by the attain-
ment of the same goal through various responses or of different goals through the 
same response.

Chapter 3: This chapter suggests justifications for explaining the cat’s behavior by 
mentalistic explanations, namely by appeal to his mentalistic-conscious world. To sup-
port the attribution of consciousness to the cat, a behavioral criterion for free will 
(connected to the new-use principle) was developed, which may be applied to the cat’s 
behavioral episodes. Now since the behavior of free will is conscious, it is inferred by 
analogy that the cat’s behavior likewise is conscious. In addition, the chapter discusses 
evidence and arguments supporting the idea that animals are imbued with different 
degrees of consciousness.

Chapter 4: This chapter offers an answer to the question of why the methodologi-
cal status of the mentalistic explanation is lower than that of the mechanistic explana-
tion, even though all the hypotheses are equivalent from the viewpoint of an empirical 
test. The answer lies in a comparison of the structure of the mechanistic and the men-
talistic theories, in which flaws were discovered regarding the inner consistency of the 
mentalistic theory and the connection between its theoretical concepts and observa-
tions. Despite these flaws, the mentalistic explanation has enormous importance, be-
cause it was not possible to suggest an exclusive mechanistic explanation for a wide 
group of daily behaviors of Max the cat. This group meets the criterion of mentalistic 
behavior, but does not meet the requirements of the mechanistic criterion, which is 
met by another group of behaviors that are explained by computational, neurophysi-
ological, innate, and evolutionary processes.

Chapter 5: This chapter proposes an explanatory system, the “three-stage explana-
tion”, for explaining complex behavior of a cat, constructed out of mentalistic and 
mechanistic components. The underlying idea is to break a given behavior down into 
its behavioral components, and to focus on one central behavioral component, which 
constitutes the axis of the explanation. At the first stage a goal-directed mentalistic 
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explanation is adapted to this behavioral element; at the second stage this element is 
explained in accordance with its mechanistic function in the behavior that preceded 
the behavior under study. This function is standard and typical of the cat’s behavior 
(e.g., explaining the cat’s claw-sharpening according to the innate survival function); 
at the third stage it is explained how this component is integrated into the goal-di-
rected mentalistic explanation (which is set out in first stage) by the acquisition of a 
new role, a new purpose, namely by highlighting the functional change that this com-
ponent has undergone, from a mechanistic function in the previous behavior to a new 
role in the investigated behavior – a role that serves the mentalistic explanation.

Chapter 6: This chapter proposes a “multi-explanation theory”, intended to address 
complex behaviors that can be broken down into a network of behavioral components 
that require mentalistic and mechanistic explanations. In the natural sciences the mod-
el of explanation uses several laws or theories to suggest an explanation for a given 
phenomenon, while in psychology the relationship is the reverse: in psychology the 
theory uses several mechanistic and mentalistic explanatory models. The multi-expla-
nation theory may create three problems that might undermine its operation: it gives an 
ad hoc explanation, it lacks inner consistency, and it cannot be compared with different 
theories. The chapter offers procedural guidelines that resolve these three problems. 
Still, it transpires that while the multi-explanation theory can be put to an empirical test 
like any theory in the sciences, there is an important difference between the way a the-
ory in natural sciences proposes an explanation and the way in which the present theo-
ry functions. This difference lies in the fact that the multi-explanation theory is based 
on two kinds of explanatory models: mechanistic and mentalistic.

Chapter 7: This chapter proposes a methodological foundation for the multi-ex-
planation theory, by the scientification approach. The chapter shows that specific goal-
directed explanations (desire/belief) are produced from a goal-directed mentalistic 
explanatory scheme, which operates according to the accepted rules of the game in 
science. Just as specific explanations in science are based on mechanistic explanatory 
schemes (e.g., Hempel’s D-N model), so specific explanations of behavior of human 
beings and animals are partly based on a goal-directed mentalistic explanatory scheme. 
The chapter shows that this explanatory scheme upholds several methodological prop-
erties of explanatory schemes in the sciences, for example, the property that the refuta-
tion of a specific mentalistic explanation has no implications for the explanatory 
scheme itself. Moreover, the chapter reveals that the goal-directed explanatory scheme 
(desire/belief) is not a kind of scientific law, because this scheme does not hold the 
features of a law acceptable in the sciences.

Chapter 8: This chapter posits a theoretical basis for the multi-explanation theory 
by presentation of the reasons why we still have not succeeded in proposing a solution 
to the mind/body problem. If it were possible to reduce awareness, consciousness, to 
the neurophysiology of the brain, there would be no justification for the multi-expla-
nation theory, because all would be explained in terms of the natural sciences. The 
chapter examines five main research areas connected to the mind/body problem: men-
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tal causality, functionalism and the multiple realizability argument, the computer and 
the process of breakdown into basic mechanisms, neuropsychological reduction, and 
consciousness; it concludes that indeed a scientific approach or philosophy has yet to 
be found that offers an acceptable solution. The chapter also suggests several theoreti-
cal and empirical reasons why consciousness is not an epiphenomenon but an impor-
tant and essential factor in the explanation of behavior.

Chapter 9: This chapter tries to fathom the uniqueness of the approach that I de-
veloped here by comparing it with relevant approaches in the philosophy of science 
and mind. First, it compares methodological dualism (based on the scientification ap-
proach: granting a methodological stamp of approval to mentalistic explanations) with 
explanatory dualism, functionalism, and levels of explanation. Second, it compares the 
multi-explanation theory with other approaches to the construction of a scientific 
theory. Third, it discusses the question: what kind of understanding does this theory 
supply? Finally, the chapter discusses whether consciousness can be viewed as an 
“emergent property”.

As can be seen from the chapter summaries, the book is organized in the following 
way. In the first three chapters the behavior of Max the cat is handled methodologi-
cally. In chapters 4 and 5 descriptions of the cat’s behavior diminish, while the discus-
sion of the philosophy of science (explanation and theory) and of mind broadens. 
From chapter 5 to 9, the development of methodological dualism and multi-explana-
tion theory takes center-stage. Accordingly, the methodological-philosophical discus-
sion expands and deepens as the reader progresses through the book. 

And after all that work was done, doubts arose and welled up in me until they 
opened within me a dark window to an understanding of why Gogol burned the sec-
ond part of “Dead Souls”. The doubts had been there all the time, but I had suppressed 
them so that they would not stop up the flow of ideas and the writing; and I had 
opened a small aperture for them from time to time to use them to improve and shine 
up the ideas. But now, the job done, the doubts burst their banks, black and muddy 
water cascading over the dam, carrying the threat that I might commit the same act as 
the great humorist writer. And then I decided to outsmart them and I wrote them in 
the form of aphorisms, one at the beginning of each chapter.

Heartfelt thanks go to a large number of people who read the book, made very 
important comments, and helped in its improvement: Maxim Stamenov (the editor of 
this series), Dany Algom, Adir Cohen, Amotz Dafny, Morris Goldsmith, Itzhak Hada-
ni, Meir Hemmo, Ido Landau, Shimon Marom, Israel Nachson, Aviva Rakover, Ruth 
Ramot, Saul Smilansky, and an anonymous reviewer.

Special thanks go to Murray Rosovsky who translated the whole book from the 
original Hebrew.

I wish especially to thank architect Avner Oren, who made the drawing of Max’s 
living space (the Rakover family apartment).





chapter 1

Scientification
Placing anecdotes and anthropomorphism under the 
umbrella of science as the first step

The purpose of this chapter is to suggest a methodology that will treat anecdotes and 
anthropomorphist explanations in a way acceptable to science. I call this proposal 
“equal hypotheses testing”. By this approach, mentalistic hypotheses, which ascribe to 
an animal mental states and processes similar to our own, have to be compared em-
pirically with mechanistic hypotheses, which explain the animal’s behavior as if it is a 
neurophysiological machine. The methodological status of each of these kinds of hy-
potheses when put to the scientific empirical test is the same. The chapter starts with 
an anecdote describing Max the cat preparing an “ambush for the night moth”.

I fully believe that Max the cat has a soul, consciousness, and all that, but in the mid-
dle of the night when I am awoken by his yowling, I look angrily for the switch to 
turn him off.

1.1	 An ambush for a night moth

Max is a Himalayan breed of cat, a hybrid of a Siamese and a Persian. A very handsome 
male, loved and spoilt. His eyes are a shining blue, like a summer’s pure sky. His nose, 
ears, paws, and splendid tail are black, and the fur of the rest of his body is whitish 
golden with grey patches. His cheeks are adorned with impressive black fur, which 
imparts to the picture of his head the shape of a great trapeze, above which rise two 
black triangles, his graceful ears. His fine face, then, is heart-shaped, and this, I am 
persuaded, is because Max is truly a good soul.

One evening, in midsummer, I am lying on my side in front of the television, gaz-
ing at the flickering screen. My head rests on my left palm, as I doze off from time to 
time. The August night is very hot. The night moths flutter around the porch lamp 
hanging over the large guest table. Occasionally they strike the paper lampshade, with 
the sound of an impact, a collision, pit, pat, pit-pit, pat-pat, pat-pit, and they continue 
their interminable circling in the light radiated by the bulb. I turn my head toward them 
and ponder the meaning of this dance spinning around the lamp. There are about seven 
moths swooping and swirling round and round to the rhythm of the pit-pat of the col-
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lisions. I have no idea why night moths love to dance like that around the porch lamp. 
My look strays into the dark of the night beyond the porch and turns into a stare. 

What would a moth think if it were to come across a dance floor filled with teenag-
ers? Let’s assume for a moment that it landed on the electric flex of the strobe light and 
looked at the dancers below. The music thunders out at a beat, brum-brum-brum, 
bom-bom-bom, the lights scintillate in a welter of colors and those strange beings be-
low constantly make odd noises, yelling and screaming, spinning in circles and mov-
ing in weird twists as if struck by a terrible storm. Does the moth distinguish males 
from females? Does its tiny head between its gorgeous wings grasp that down below a 
strange and complex ritual of courting is going on, the boys after the girls and the girls 
after the boys? Perhaps, I think to myself, the male moths are wooing the female moths 
in a circle dance around the porch lamp? Maybe my porch has turned into a dance hall 
for young moths? I am unable to distinguish a he-moth from a she-moth.

Suddenly in the corner of my eye I discern interesting behavior by Max the cat, 
which I shall call the ambush for the night moth (important note: from now on I shall 
signify Max’s behaviors in boldface letters). Max looks hard at the swirling moths, flies, 
birds, cars, and people hurrying in the street, with prolonged concentration. Sitting on 
his rump, his sumptuous tail curled around him, his two forelegs tense, his head turned 
up to the lamp and his ears pricked. His black pupils are large in the night, and each one 
occupies his beautiful eyes almost entirely. The posture of a regal seated sphinx, mo-
tionless, as if carved in marble, only the tip of his tail slowly moving right and left. Max 
is thinking. I am convinced that he engrossed entirely in thought. This can be seen in 
the tension along his whole body and at the end of his moving tail. I can actually see the 
wheels of his thinking turning in absolute silence, there in his fine head. But what is he 
thinking about? He is following the moths’ dance, of this I have no doubt. But is he 
thinking, like me, that they are dancing? Just reeling around in the lamplight? Or is he 
following the circular motion of flying objects? What is going round in his head? May-
be he is simply staring at the movement of the moths, and maybe he is mesmerized by 
the shadows of the dancers cast on the wall and the ceiling.

When I awake from my doze, the cavorting figures on the TV screen are still kick-
ing each other in the face, firing guns with a horrifying racket, rat-ta-ta-ta-ta-tat, and 
blowing up cars and buildings. Nothing new. All the moths have retired from the dance 
and fluttered off the porch into the darkness. Max, now ensconced on a chair in front 
of the TV, shoves his nose into his tail and drifts off like me. Suddenly a noise is heard 
of a collision inside the lampshade on the porch, pit, pat, pit-pit, pat-pat, pat-pit. Si-
multaneously we both turn our heads to the porch, and there, as we expected, we see 
one big moth doing the spinning dance around in the lamp. Suddenly it dives, and 
circles low around the dining table on the porch. Max leaps from the chair, chases the 
flying insect, shoots his forelegs out at the moth, which dodges every feline slice at the 
very last instant as Max punches out his black paws in a succession of left and right 
jabs, claws unsheathed. Claws curved like an eagle’s beak, tempered and sharp. His 
body movement during the chase after the moth is lithe, light, smooth, powerful. How 



	 Chapter 1.  Scientification	 

lovely and pleasing is the dance of the predator Max. Predator? Could he perhaps just 
be enjoying himself, playing? Could he not at one fell swoop kill the moth, whose 
flight, for all its grace, suddenly seems to me slow, turgid, and cumbersome, compared 
with Max’s stunning agility, with which I am painfully acquainted from my own games 
with him? The countless scratches on my right arm, my strong, quick arm, will attest 
like a thousand witnesses to the speed of the blows that Max can land when he wants. 
No doubt about it, Max is pulling his punches, and he hasn’t the slightest intention of 
wasting the moth. Max is having fun.

Suddenly the moth sweeps upward, and stays hanging upside-down off the porch 
ceiling. Max stops, his head turning rapidly right and left, up and down, forward and 
back (yes indeed, Max’s flexibility is way beyond what we are capable of), but the night 
moth has slipped out of his field of vision.

And now, I have to say, Max begins to perform a series of amazing actions. He starts 
to sniff all around, stretching his supple body farther and farther. And again he turns his 
head back and forth, combing the area. Again he sniffs, his head flat down between his 
shoulders, his nose barely a fraction off the floor; he rounds the table legs and returns to 
the exact spot where he was when the moth disappeared. He remains in his noble sphinx-
like posture, raising his head toward the porch light. And then he does something aston-
ishing! He jumps onto the dining table, sits in his sphinx-like posture beneath the porch 
light, raises his head to the lamp once again, squinting at it with a concentrated and 
steady gaze. Thus he sits silent for a while, waiting with sublime patience, his head turned 
up to the light. The end of his tail twitches slowly to the left and to the right, while I hold 
my breath, amazed, watching Max as he waylays the nocturnal moth.

You’ve got to admit, I say to myself later, as I hoist the cat up, taking a long look at 
his fine furry face, now totally bland, that his eyes and visage show no sign that he is 
capable of such a complex thinking act. Everyone tells me that cats are stupid and self-
ish, and live only by their instincts. And here is my Himalayan cat doing the unbeliev-
able: he draws a logical conclusion from earlier information, from earlier understand-
ing, a conclusion that leads him to set a trap for the night moth, which has suddenly 
disappeared in the middle of his fun chase. Think for a moment about what Max had 
to understand and to know in order to lay his ambush.

First, Max realized that night moths love to dance around the porch light. Next, 
Max realized that the moth, which before had danced around the light – pit-pit-pat-
pat, and which had got away from him in the middle of the enjoyable chase and left 
him frustrated, belongs to a group of moths that like to fly around a light. And now, 
given these two realizations, Max inferred that the runaway moth was likely to resume 
its flight around the porch light bulb, and that there, on the table under it, and within 
leaping distance, he could grab it and continue his entertaining chase.

I am gripped in amazement; I kiss Max on the head between his two black ears, 
ease myself into the armchair in front of the TV, and set the cat on my knees. Max 
stretches and at once begins to purr in pleasure. He deserves it, I’m thinking. My right 
hand strokes his soft fur and meanders up and down, I gaze unseeing at the flickering 
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TV screen and wonder whether Max thinks in the language I think in. Because the 
thoughts that I ascribe to the cat I express in Hebrew. Because I speak my thoughts by 
means of words and sentences in Hebrew. Max certainly cannot formulate his thoughts 
in Hebrew like me, a human being. So how does he express them? What is his cat lan-
guage? Does that language make him able to reach conclusions similar to those that I 
have reached, conclusions that I attribute to him as if he, Max, has stated them? I have 
no doubt that Max in his actions has expressed highly intelligent behavior, which even 
very young children are incapable of attaining. “Max,” I say to him, cupping his head 
between my two palms, peering into his jet black pupils, “tell me your secret, Max. 
What goes on in this handsome head of yours?”

The life of Max, I continue, reveling in my thoughts, is based principally on the 
sense of smell. Our life, human life, depends primarily on vision and hearing. We ex-
press out thoughts by means of these two senses. We talk to each other and read the 
written text. These are the vehicles of our thought. Because Max depends on the sense 
of smell, are his thoughts ordered by means of some olfactory code? Imagine that Max 
draws conclusions based on complex relations between different and fine smells. The 
smell of garlic together with the smell of onion tells Max that it is time to snooze. And 
the smell of evening rising from the soil, along with the smell of the lamp given off by 
its heat, tells him that it is time to chase moths. It seems fantastic to me. How on earth 
can Max be understood?

These thoughts get me nowhere, and I glance from time to time at the television 
which continues to show death penalties being carried out. Max gets off my knees and 
jumps onto the sofa, lies on his side and rests his head on the cushion (head on the 
cushion). Amazing. This is the first cat I have seen that sleeps with a pillow. I have no 
doubt that he learned it from me or from Aviva. Is it because Max lives by the sense of 
smell that he cannot enjoy a beautiful picture or good music? I have noticed that Max 
goes on sleeping in perfect tranquility when we, my wife Aviva and I, are listening to 
Don Giovanni, to Mahler, or to Berlioz, but he pricks up his ears when he hears the 
howl of a cat coming from the TV (musical indifference). I have also noticed that Max 
looks at his reflection in the big mirror standing in our guest room. At first he sniffed 
at the image in the mirror, and checked out what was behind the mirror too, and when 
he did not smell a cat in the mirror, or find a cat behind it, he lost interest – although 
occasionally he would go and take another look at the mirror (cat in the mirror). I 
believe that enjoyment of beauty is linked to vision and hearing, but not to smell. Dif-
ferent combinations of sounds or of colors arouse different feelings of pleasure in me. 
This is very beautiful music, I say, and this music is not beautiful, it jars on the ear. 
Please turn off the radio. Max has a handsome face, and that cat has an ugly face. But 
never in my life have I come across a combination of different smells that arouses in me 
a sense of beauty. A combination of different smells creates nothing but a new smell, 
pleasant or not, but in no way does this combination of different smells engender in 
me a feeling of beauty. It would be quite odd to say that a certain smell is beautiful, as 
we say of the Mona Lisa.
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Again, thoughts galloping into nowhere. Back to Max. What, in fact, is so astonish-
ing about the ambush for the night moth? Am I excited because Max the cat, a creature 
usually considered made of bundles of instincts, has performed a behavior that exceeds 
the expected? What am I getting so worked up about? I ask myself, and I answer. If, for 
example, you, the reader were watching one of those British detective movies, say Sher-
lock Holmes, Hercules Poirot, or Miss Marple, would you not marvel at how smart this 
elderly lady sleuth is, when she, by virtue of prior information based on sundry evi-
dence, sets a trap for the crook and catches him red-handed? Would you not be amazed? 
You would certainly marvel at her savvy and ingenuity. I know I would.

It’s not the same thing, you may say. With Max this is just instinct, innate behavior, 
without the slightest sign of intelligent thought. Instinct! I look at Max sleeping on the 
sofa: is that all? Were you born that way? Did nature form you thus, Maxie? The hunt-
ing instinct? To leap onto the dining table on our porch to hunt a night moth that you 
chased before without success? Has evolution worked so hard for millions of years 
only so that this Max can prey on the poor night moth? A perfected hunting machine, 
whose entire essence boils down to chasing night moths pit-patting on the porch 
lampshade? I don’t think so, I said to myself, and changed the TV channel.

1.2	 Some methodological thoughts: Anthropomorphism and anecdotes

A professional psychologist, trained like me in the conduct of laboratory experiments 
(learning of fear and avoidance in rats, perception and recognition of faces), may turn 
her nose up at reading the foregoing passage. Listen, she will say, this isn’t a scientific 
description and it isn’t a scientific explanation. It’s an anthropomorphic anecdote in 
the best case, and literature in the worst. Why? Let’s take a look. This criticism has two 
aspects. First, anthropomorphism is not a proper scientific explanation because the ex-
planation for Max’s behavior by attribution of human mental processes, as we shall see, 
is not justified and stands on rickety foundations. Second, the anecdote of the ambush 
of the night moth is not a scientific observation because this description does not sat-
isfy the accepted scientific requirements.

1.2.1	 Scientific observation and anecdotes

Psychology has undertaken to play the science game according to several methodo-
logical rules acceptable to the natural sciences. Some of these rules are linked to the 
performance of observations and some to giving explanations for these observations. An 
observation is deemed scientifically sound when it meets in principle the following 
three requirements: publicity (public availability), objectivity, and repeatability. Pub-
licity requires that all scientists can observe the given phenomenon, so that the de-
scription of it will not depend on a particular observer, her economic or political au-
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thority, or her leanings. Objectivity requires that the observation will not be influenced 
by the observer’s attitude, and the reverse – that the phenomenon will not influence 
the observer, so that phenomenon will be described as it is, that the description will be 
valid, and that science will not supply explanations for biased or distorted phenomena. 
(Application of this requirement to quantum observations raises several problems that 
exceed the scope of this book.) Repeatability requires that it is possible to repeat ob-
serving the phenomenon several times, so that we may be able to examine it from 
every possible angle and ascertain that there is no pure chance here; and so that it will 
be possible to conduct experiments to test different explanations of the phenomenon.

Does the above description of the ambush for the night moth satisfy these re-
quirements? By the look of it, the answer is negative; but this answer can be greatly 
modified. While all the behaviors of Max the cat have been observed by me and my 
wife Aviva several times, the ambush of the night moth was observed only by me and 
once only. This would appear to be a one-off anecdotal phenomenon, so it does not 
meet the requirement of publicity and repeatability. However, in principle, so I believe, 
an experimental setup can be designed in the laboratory that will imitate the ambush 
of the night moth and will allow a series of experiments on this subject. (Actually, I 
once discussed this matter with my friend Dr. Richard Schuster, who also has a special 
and interesting cat, named Darwin, but in practical terms we did nothing, because our 
laboratories at the University of Haifa are not designed for cats but for rats.) Further-
more, it is true that I did not observe Max ambushing a night moth a second time, but 
I did observe him, as we shall see later, working on ambushes for other creatures, for 
Aviva, and for myself. However, even if we accept that in principle it is possible to in-
vestigate the ambush of the night moth scientifically, the foregoing account in no way 
satisfies the demand for objectivity – there is absolutely no doubt that my love for Max 
makes its appearance and shines out from every line. The question is if it is possible to 
render out of the above description an objective behavioral description of the ambush 
for the night moth. The answer is yes. This ambush may be described as an episode, an 
occurrence, based on a chain of events, on a description of a sequence of behaviors:
1.	 In a posture of standing-sitting, Max watches the moths flying around the porch 

light and striking it occasionally in their flight;
2.	 The moths leave the porch and Max snoozes in the armchair;
3.	 After while a large moth enters the porch, flies around the light, hits it from time 

to time, makes a descent in its flight and zooms around the table;
4.	 Max springs up and begins to chase the moth, which eventually ascends and comes 

to rest upside-down on the ceiling;
5.	 Max looks for the moth (sniffs, etc.) and finally leaps onto the table, stands-sits 

under the light, his head raised for several long minutes.

There is no doubt that this description has cleared away most of the subjective accre-
tions of the previous one. Still, there remain in this description terms loaded with 
subjective-human significance, for example, the verbs ‘watch’, ‘chase’, ‘look for’. These 
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terms may perhaps be partially replaced by descriptive, observational terms, but this 
substitution is possible only up to a certain limit. It transpires that theoretical concepts 
cannot be translated into, or fully expressed by, purely descriptive-observational terms 
alone. The purpose of the philosophical approach to science, the positivist approach, 
to free science completely of subjective, vague, metaphysical concepts failed, and it 
proved impossible to sever theoretical concepts from observational concepts (see the 
discussion on these matters in Rakover, 1990).

To tackle these problems and others, I shall start with a methodological approach, 
“equal hypotheses testing”, which I shall describe later. Meanwhile, considering these 
remarks, I suggest paying attention to the following three points. First, although a 
number of times the language in which I shall describe Max’s behavior will not be free 
of rich expressions, it will always be possible to convert these descriptions (up to a 
certain limit) into drier language, the language of scientific observation: into a behav-
ioral skeleton.

Second, in the present context I prefer a rather rich account, because most of the 
observations on Max were based on an interaction between him and me or him and 
Aviva – an interaction based on mental emotional ties between the cat and ourselves 
(see the following chapter). To describe Max’s behavior in this context as purely motor 
is, in my view, an improper act that is liable to distort the true account of the episode.

Third, in the case of the episode of the ambush for the night moth, in which I was 
a passive observer only, I decided to present the description on the rich linguistic level, 
because it was important for me to set out for the reader something of the excitement 
that gripped me at the sight of Max’s behavior and the thoughts that raced through my 
head. This excitement, it seems in hindsight, apparently stemmed from some precon-
ception that cats are cute creatures that live only by their instincts. In consequence of 
this episode of the ambush for the night moth I began to think of the way that was 
most suitable to understand the behavior of Max the cat. Here too, an answer was 
found to the question, What on earth possessed you to stray from the routine of an 
experimental psychologist, a laboratory man, and to devote time and thought to un-
derstanding a domestic cat, a pet?

1.2.2	 Scientific explanation and anthropomorphism

Anthropomorphism (as stated, the attribution of higher human cognitive processes to 
explain the behavior of animals) is mainly associated with the researcher George John 
Romanes. In 1883 he published a book (among others) entitled Animal intelligence, in 
which he develops and uses the anthropomorphist-anecdotal approach in comparative 
research of animals. One of the book’s chapters is devoted to the cat. This chapter con-
tains a large number of anecdotes intended to attest to the cat’s high level of intelli-
gence. A large part of these anecdotes were published in Nature in the section ‘Letters 
to the Editor – Intellect in Brutes’. (In this section many interesting observations were 
published on the behavior of various animals. Here it is worth adding that the editor of 
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the journal noted that he was not responsible for the views expressed in correspond-
ence with Nature.) Here are some examples described by Romanes in his book. Mr. 
Bidie from the Government Museum of Madras reports the following anecdote (Na-
ture 1879, vol. XX, May 29, p. 96). For two months during which Mr. Bidie was away 
from his home, two young gentlemen resided in it who displayed a bad attitude to his 
cats. One cat bore kittens, which she carefully hid behind the shelves in the library. 
Immediately on Mr. Bidie’s return the cat returned her kittens to a corner in his room. 
Mr. Bidie writes:

I do not think I have heard of a more remarkable instance of reasoning and af-
fectionate confidence in an animal … The train of reasoning seems to have been 
as follows: ‘Now that my master has returned there is no risk of the kittens being 
injured by the two young savages …, so I will take them out for my protector to 
see and admire, and keep them in the corner in which all my former pets have 
been nursed in safety’.

Mr. Thos. B. Groves published in Nature 1879, vol. XX, July 24, p. 291 an account of the 
behavior of a cat before a mirror. The first time the cat saw itself in the mirror it tried 
at first to fight the reflection, and then ran behind the mirror. When all its efforts came 
to naught it tried with its forepaw to feel the mirror from behind, while it looked at its 
image reflected in the mirror. When nothing came of this effort either the cat stopped 
looking in the mirror. (The similarity between this behavior of the British cat and 
Max’s behavior in cat in the mirror is striking.)

Several anecdotes concerned cats that set cunning traps for birds. Here is one I like 
especially. Mr. Greenock, in Nature, 1879, vol. XX, June 26, p. 196, describes a female 
cat that learned to ambush birds that came to eat crumbs tossed out of the window by 
his friend. One night the crumbs were covered by snow, and

[o]n looking out next morning my friend observed Puss busily engaged scratch-
ing away the snow. … saw her take crumbs up from the cleaned space and lay 
them one after another on the snow. After doing this she retired behind the shrubs 
to await further developments.

This act was observed several times, and following the success of the hunt Greenock’s 
friend decided to stop scattering crumbs from the window.

A number of anecdotes concern the cat’s ability to open doors, a fairly well known 
phenomenon. Romanes, who examines the difference between door-opening by a hu-
man and door-opening done by a cat, concludes thus:

Hence we can only conclude that the cats in such cases have a very definitive idea 
as to the mechanical properties of a door; they know that to make it open, even 
when unlatched, it requires to be pushed – a very different thing from trying to 
imitate any particular action which they may see to be performed for the same 
purpose by man. (p. 421)



	 Chapter 1.  Scientification	 

I believe that these examples are enough – they represent the spirit of things and show 
how Romanes realized his main scientific goal: to give examples of intelligent behavior 
of animals in support of the evolutionary (Darwinian) claim that there is a continuum 
of intelligence between the animal and the human (e.g., Boring, 1950; Romanes, 
1977/1883).

This approach, as stated, was fiercely attacked especially for its confusing the phe-
nomenon with its meaning, and unjustifiably ascribing to animals higher cognitive 
mechanisms characteristic of humans. In 1894 C. Lloyd Morgan wrote his book An 
introduction to comparative psychology in which in chapter 3, by virtue of a profound 
discussion of the mind of the other as different from our own mind, he formulates a 
principle that defends comparative psychology against hasty and non-critical use of 
the anecdotal approach; it is known today as ‘Lloyd Morgan’s canon’:

In no case may we interpret an action as the outcome of the exercise of a higher 
psychological faculty, if it can be interpreted as the outcome of the exercise of one 
which stands lower in the psychological scale. (p. 53)

What Morgan suggests in this canon is not a prohibition against the use of analogy from 
human cognitive processes to cognitive processes in an animal, but a warning against 
rash use of this analogy: “We are logically bound not to assume the existence of these 
higher faculties until good reasons shall have been shown for such existence” (p. 59).

I stress this point because in the spirit of the times of experimental psychology and 
behaviorism (see Epstein, 1998) this canon acquired a strict meaning, that animals (and 
humans) could not be posited to have an explanation for behavior predicated on a high-
er process, such as recognition, consciousness, or free will, but one explicable by means 
of a lower process, such as reflexes, instincts, or innate and automatic cognitive proc-
esses (and see Thomas, 1998 for an inappropriate explanation of Morgan’s canon).

With the rise of cognitive psychology and the burgeoning of research on con-
sciousness, the outlook on the use of anthropomorphism and anecdotes changed. In 
1976 Donald Griffin published his book The question of animal awareness: Evolution-
ary continuity of mental experience, and coined the term ‘cognitive ethology’, which 
describes a research field that connects ‘cognitive sciences’ to ‘ethology,’ an area con-
cerned with mental states such as knowledge, intention, and recognition, in animals. 
This change sparked extremely severe criticism, and many researchers are unwilling to 
accept Griffin’s approach – cognitive ethology itself, and of course anthropomorphic 
explanations. (See, for example, a collection of articles on anthropomorphism and an-
ecdotes in Mitchell, Thompson & Miles, 1997a. The article by Bekoff & Allen in that 
collection broadly reviews a range of different approaches to cognitive ethology, from 
those that reject to those that approve.) Based on the book by Mitchell, Thompson and 
Miles, I have chosen to concentrate on three methodological critiques of the use of 
anthropomorphism as an explanation for the behavior of animals (see Davis, 1997; de 
Waal, 1997; Mitchell, Thompson & Miles, 1997b).
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1.	 Anti-anthropomorphism: Instead of explaining animals’ behavior by attribution of 
higher human processes (consciousness, awareness, free will, intentions), it is bet-
ter to use simpler and more mechanistic processes such as reflexes, instincts, as-
sociative and automatic learning, and evolutionary adaptation to the environment. 
This directive is actually an expression of the behaviorist principle of simplicity 
(and it is evidently similar in several respects to Morgan’s canon).

2.	 Faulty logic: The logical basis of attribution of human cognitive process to animals 
is faulty. The analogy between ourselves and the animal is this: (a) when I think, I 
behave in a certain way; (b) an animal (Max) behaves in a certain way like me, 
therefore he thinks like me. This conclusion is wrong and is called ‘affirming the 
consequence.’ For example, Max can behave in this certain way for entirely other 
reasons unconnected to conscious thinking.

3.	 Unconscious processes: Not only have we not yet managed to understand higher 
processes in humans, there are also strong arguments that these processes (con-
sciousness) are not required for an explanation of a wide range of human behavior, 
for example, motor behavior, attention, speech, and creativity (e.g., Velmans, 1991).

These three critiques are linked to the following issues in animal research: anthropo-
morphism and anecdotes, use of explanations in everyday psychology (folk psycholo-
gy explanations such as ‘David ran away because he was scared’), the impossibility of 
observing processes in the mind of another (the ‘other mind problem’), and uncer-
tainty as to the methodological ability of field research to shed light on higher proc-
esses in animals. Some of these problems (such as the other mind problem, everyday 
explanations) I shall discuss again and again in the book, but here I concentrate on an 
attempt to offer methodological solutions to problems of the anecdotal observation, 
anthropomorphism, and the question of the use of explanations of everyday psychol-
ogy in cases of conducting observations similar to those I made of Max’s behavior.

My answer to these critiques is this: first, I cannot accept critique 3 (unconscious 
processes); I reject it for reasons I shall detail shortly. Second I partly accept critiques 
1 and 2 but basically I maintain that the methodology of ‘equal hypothesis testing’ 
bypasses and avoids these critiques.

Critique 3 (unconscious processes): Velmans (1991) argues that in a large number of 
behaviors, for example, speech, consciousness of the behavior occurs when the behav-
ior is implemented or usually after it. I become aware of the sentence I have spoken 
after the sounds of the words have emerged from my mouth. I did not say to myself 
beforehand what I said, but I said what I said without preparing this sentence in ad-
vance in my mind. From examples of this kind Velmans suggests that consciousness 
has negligible importance in processing information, and that unconscious processes 
are those that mediate between the stimulus perceived by the individual and the indi-
vidual’s response to this stimulus. What Velmans suggests is the following general for-
mula: Behavior = f(stimuli, unconscious cognitive processes).
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I responded to this article by Velmans by designing a thought experiment that I 
called ‘the mental-pool thought experiment.’ On its basis I argued that Velmans’ reply 
in the negative to the question ‘Is processing of human information conscious?’ is right 
only in part (Rakover, 1996). In my opinion, processes mediating between the stimu-
lus and the response are partly unconscious and partly conscious: at the start informa-
tion is processed unconsciously, but then part of the information enters consciousness, 
so it cannot be said that consciousness has no causal status. What I propose, then, is 
the general formula: Behavior = f(stimuli, unconscious & conscious cognitive proc-
esses). (LeDoux, 1996, in his book The emotional brain reviewed ample literature 
showing that conscious processes are based on unconscious processes. I don’t dispute 
this, but as we shall see later, I do argue that consciousness is an important factor in 
explaining a large part of behavior.)

This is the place to note that Velmans’ attempt to show that consciousness has no 
causal status in the explanation of behavior is not the first in psychology. In 1977 Nis-
bett and Wilson published a famous article in which they argued that analysis of many 
experiments in social psychology and in decision making demonstrated that partici-
pants had no consciousness of the cognitive processes responsible for their behavior. 
This argument was based, among other things, on the finding that the explanations 
given by participants for their behavior were less accurate than alternative explana-
tions suggested by the experimenters. In other words, if cognitive process X is respon-
sible for the behavior of the participant in a given experiment, and if, despite the as-
sumption that the participant has exclusive introspective access to the cognitive 
processes taking place in his brain, the participant’s explanation for his behavior is 
wrong, it is because the assumption is wrong and the subject has no consciousness of 
cognitive process X.

In an article in reply, which I published in 1983, I showed (Rakover 1983a) that 
Nisbett and Wilson’s considerations were at fault. I pointed out that the participant 
probably does have access to cognitive processes despite his wrong explanation. I ar-
gued that the participant suggests hypotheses about his behavior relying on his intro-
spection, and that these hypotheses are liable to be wrong. In contrast to the experi-
menter, who knows very well what the cause of the behavior is (for he has designed the 
experiment), the participant is found to be in a state of vague knowledge, because he 
has to test which out of all the cognitive processes happening in his head at a given 
time is the process responsible for his behavior. Therefore, it is incorrect to suggest that 
the participant has no ability to be conscious of cognitive processes, and the opposite 
may be proposed: despite the participant’s ability to be conscious of cognitive proc-
esses happening in his brain, he is liable to fail in his task of finding from among all of 
them the one correct cognitive process. That is, my argument rests on the scientific 
process of testing hypotheses. The participant in an experiment raises hypotheses ex-
plaining his behavior based on inner introspective information. And just as in science 
the scientist is liable to raise incorrect hypotheses because of wrong information based 
on biased and inaccurate observations, so is the participant-scientist liable to err in 
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inner observations in his introspection. And just as it is not correct to claim that sci-
entists are blind and incapable of conducting observations because their explanations 
are erroneous, so is it incorrect to suggest that the participant is blind to what takes 
place in his own mind.

Critiques 1 and 2 (anti-anthropomorphism and faulty logic): The directive-prohibi-
tion in critique 1 is avoidance of giving anthropomorphic explanations and instead to 
propose mechanistic explanations, that is, explanations that are given for material phe-
nomena, explanations acceptable in the natural sciences, for example, explanations of 
behavior by appeal to reflexes and instincts. (It is of interest to note that Looren de 
Jong, 2003, suggests that the mechanistic explanation should be used only when this 
explanation adds something more than the mentalistic explanation.) The anti-anthro-
pomorphic directive is based on the fear of making a type-1 error (false alarm), that is, 
of giving an explanation based on the assumption that an animal (such as Max) is en-
dowed with human mental qualities, while in fact he (Max) is not so endowed. But in 
my opinion this directive commits a type-2 error (miss), that is, giving an explanation 
based on the assumption that an animal (such as Max) is not endowed with human 
mental qualities but with mechanistic qualities, while in fact he (Max) is indeed en-
dowed with these mental qualities. I shall term this tendency to propose mechanistic 
explanations for behavior of animals “mechanomorphism”. The meaning of the term 
anthropomorphism is ‘formed like a man’ (Epstein, 1998, p. 71). In the same way, I 
propose that the meaning of the term mechanomorphism be ‘formed like a machine’. 
(Some time later I found that Griffin, 2001, also used this term, and according to him 
the person who coined it was Crist, 1999.) Just as anthropomorphist explanations are 
liable to err, so, I maintain, are mechanomorphist explanations liable to err.

Griffin (2001) distinguishes two kinds of mistakes: in one kind the mistake is 
linked to the very possibility that animals are endowed with conscious processes, and 
in the other kind it is connected to the content of the consciousness that we ascribe to 
an animal. In this connection, we may have no choice but to raise the hypothesis that 
the nature of the animal’s consciousness is like that of our own. But here we have to 
recall the well known article of Nagel (1974) who asks: “What is it like to be a Bat?” to 
grasp how hard it is to imagine the nature of a bat’s consciousness (assuming, of course, 
that bats too are endowed with consciousness).

A similar directive-prohibition may be suggested regarding the use of anecdotal 
events as behavior attesting that Max is endowed with a certain mental quality. For 
example, a type-1 error is committed if we accept the episode of the ambush for the 
night moth as attesting that Max is endowed with the mental quality of drawing con-
clusions, when in fact Max is not endowed in this way; and a type-2 (mechanomor-
phist) error is committed if we decide that this episode does not attest that Max is en-
dowed with this mental quality, when in fact Max is so endowed. (See a similar 
discussion of this matter in Lehman, 1997; Silverman, 1997.) It is possible that this 
directive really reflects the researcher’s philosophical position: if you are positivist-be-
haviorist in your basic outlook you will tend to accept the prohibition of critique 1. But 
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if your outlook is less strict and you accept the philosophical criticism of positivism 
and the cognitive criticisms of behaviorism, you will tend to reject this prohibition and 
be fearful of making a sweeping type-2 error.

1.2.3	 A methodological proposal: Equal hypotheses testing

In this methodology I attempt to propose a solution to the above problem in the frame-
work of accepted scientific methodology, by avoiding prior commitment to the direc-
tive-prohibition that appears in critique 1, anti-anthropomorphism, avoidance of try-
ing to justify anthropomorphic or mechanomorphic explanations, and avoidance of 
the debate on these matters, which it seems is endless (and see discussions on these 
issues in Lehman, 1997; Silverman, 1997). This proposal has two principal methodo-
logical features: testing of hypotheses and models, and comparing alternative hypoth-
eses and models.

Testing hypotheses and models: Following Burghardt, (1985, 1991) and Rivas and 
Burghardt (2002) (and see Bekoff & Allen, 1997), who suggest regarding anthropo-
morphism as a means of raising hypotheses about the cognitive world of animals, hy-
potheses that have to be tested according to scientific methodology, I suggest the 
methodology of ‘equal hypotheses testing’. The moment I suggest an explanation for 
Max’s behavior by appeal to mental qualities, this is not an unequivocal statement that 
Max is endowed with qualities partly similar to human mental qualities, but a kind of 
presentation of a hypothesis alone. When I say that Max is afraid, I ascribe to Max a 
theoretical concept connected on the one hand to the experience of fear, whose prop-
erties are partly similar to human experiences of fear, and supported on the other hand 
by several behaviors such as flattening his ears backward, tensing his body, howling, 
and running into a concealed corner. If indeed the hypothesis succeeds in explaining 
the anecdotes, it is supported but not verified. If it does not, it is disconfirmed and it has 
to be modified or replaced. (As can be seen, this methodology in essence is no other 
than the application of the Popperian approach, so-called falsificationism, to the 
present case (see Popper, 1934/1972).)

Some of the theoretical concepts in current psychology are based on what we, hu-
man beings, describe as our private experience, private behavior. For example, when I 
say that a sudden loud noise frightens me, I mean that I have a private conscious un-
pleasant experience that my pulse races, that my body reacts by trembling or freezing, 
etc. The concept of fear, then, is grounded on the one hand in behavior that can be 
observed by anyone – public behavior (heart rate, the trembling reaction, freezing), 
and on the other hand it is grounded in an experience that I alone can observe through 
what is called ‘introspection’ – private behavior. And when I ascribe to Max the con-
cept of fear as an explanation for his behavior, according to this approach I raise a 
twofold hypothesis: on the one hand I predict that in the situation of a loud and sud-
den noise Max will react with public behavior (flatten his ears, crouch, run away), and 
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on the other hand I hypothesize that in Max a conscious unpleasant experience arises 
that is responsible for his public behavior. This is an important point so I shall describe 
it in detail. (Here it is worth noting that the discussion of theories about the relations 
among behavior, physiology, feeling, and cognition, such as the James-Lange and Can-
non-Bard theories, is beyond the aims of this book. See, for example, on these matters 
Lazarus, 1991; LeDoux, 1996.)

The commonsense argument is this: without the private conscious experience – 
the experience of fear or pain, I will not react in the way I do normally to stimuli of fear 
and pain. If the experience of pain did not arise in me, I would not feel the painful fact 
that my great toe is broken, and without the experience of fear I would not blink even 
if I saw a roaring lion about to pounce on me. It is a fact that only blocking the experi-
ence of pain by a suitable injection allows the dentist to give me root canal treatment. 
Now when I ascribe to Max the concept of pain as private behavior, as a conscious 
private behavior, I assume as a hypothesis only that Max is endowed with qualities simi-
lar to the experience of my private pain, and that this experience is likely to cause him to 
behave in a way similar to mine. If this hypothesis is supported by anecdotal descrip-
tions, the hypothesis is borne out and supported by the observations; if not, I am 
obliged to discard this hypothesis or change it. Let us look at the example of the epi-
sode of musical indifference.

Let us hypothesize that Max enjoys classical music as I do, that classical music 
arouses in him the experience of beauty and elevation as it does in me. Is this hypoth-
esis supported by the anecdotal observation? The answer is negative. The episode slaps 
us in the face: classical music (regardless of composer, kind of music, opera, a violin or 
piano concerto, a mass, a requiem, or Rossini’s Silken Ladder) does not move Max – he 
just doesn’t respond in any way, doesn’t even prick up his ears toward the TV set from 
which these marvelous sounds emerge. According to Morris (1997) cats apparently do 
show a certain sensitivity to music, especially when a specific sound is linked to moth-
erly, sexual, or defensive behavior. This musical indifference thus refutes the hypothesis 
on Max’s musicality – the cat is deaf to Mozart, Rossini, and Verdi (how disappointing). 
(This example substantiates the fact that not all explanations for anecdotes are ad hoc. 
Moreover, according to the present approach, an ad hoc explanation can be modified 
and turn into an interesting hypothesis, which can be tested by some new anecdotes.)

Comparison of alternative hypotheses and models: Rivas and Burhardt (2002) write that 
anthropomorphism is a tendency so deep-rooted and harmful that is has to be fought 
like the devil: “Anthropomorphism is like Satan in the Bible – it comes in many guises 
and can catch you unawares!” (p. 15). They counsel overcoming this deep-seated incli-
nation with the help of an experiment to understand the animal’s world from its own 
viewpoint, that is, to step into the animal’s shoes. This is a useful guide, which takes the 
researcher’s attention away from his world to the animal’s, and to all the scientific in-
formation accumulated on it; I have applied it myself in an effort to understand Max. 
For example, in such an effort I always took into account that his sensory system of 
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hearing, smell, taste, and vision (in certain conditions) is incomparably better than 
mine. (Furthermore, in connection with a cat’s behavior I was helped by articles pub-
lished in the professional literature and the following books: Morris (1986, 1997); Tay-
lor (1986); Bradshaw (2002); Leyhausen (1979); Tabor (1997).)

In methodological terms I propose overcoming this anthropomorphist tendency, 
and also the mechanomorphist one, by a comparison of every anthropomorphist ex-
planation with a mechanomorphist one, and vice versa. This comparison, it transpires, 
is not new and it is worth noting that Romanes (1977/1883) also, about 120 years ago, 
suggested something similar when he wrote about the learning criterion and the dis-
tinction between mentalist and mechanist behavior:

The criterion of mind … is as follows: Does the organism learn to make new ad-
justments, or to modify old ones, in accordance with the results of its own indi-
vidual experience? If it does so, the fact cannot be due merely to reflex action … 
for it is impossible that heredity can have provided in advance for innovations 
upon, or alterations of, its machinery during the lifetime of a particular 
individual. (pp 4-5)

Only if we find that the mechnomorphist explanation is less efficient than the anthro-
pomorphist will we prefer the latter to the former. Methodologically, then, this pro-
posal places the two kinds of explanation on the same level, that of the empirical test. 
Despite the argument that different theories have different theoretical-empirical 
weight, I suggest that what ultimately determines which explanation we take is the 
result of the empirical test. (Here it might be stressed that the methodology for accept-
ing and rejecting hypotheses is far more complicated. On additional considerations for 
accepting/rejecting hypotheses, and on the importance of the theoretical-empirical 
weight of hypotheses and theories, see chapter 4, and Rakover 1990; 2003.)

1.2.4	 Mechanistic explanations and mentalistic explanations

What are the justifications for the requirement of comparing an anthropomorphist 
explanation with a mechanomorphist explanation? The answer is this. I maintain that 
the behavior of animals (including people) is explicable by means of two explanation 
approaches, two basic categories of explanations, which exhaust all explanations known 
to me: the mentalistic explanation and the mechanistic explanation. To the best of my 
knowledge, explanations for the behavior of animals may be classified in the first cat-
egory or in the second. Therefore, when we propose a mentalistic explanation for an 
animal’s behavior (an anthropomorphist explanation) we must compare it with a 
mechanistic explanation, in order to test which of these two possible explanations is 
more efficient.

I include in the mentalistic explanation approach everyday explanations that ordi-
nary people give for the behavior of other people. For example, David went to Tel Aviv 
because he wanted to meet Ruth there. These explanations, which are called everyday, 
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or folk psychology, suggest that in a given situation public behavior (David went to Tel 
Aviv) is a function of private behavior (David wanted to meet Ruth). That is, the 
scheme of the mentalistic explanation for the behavior is: public behavior=f(private 
behavior, situation), where I include in private behavior the feelings, emotions, wishes, 
beliefs, and conscious and subjective thoughts of the individual.

The mentalistic explanation rests on concepts which, also to the best of my knowl-
edge, cannot be explained in material terms. This is not a tenet, but a hypothesis based 
on contemporary knowledge (which I consider especially in chapter 8), knowledge 
which I understand as attesting that conscious mentalistic states and processes still 
cannot be explained in physical and neurophysiological terms.

Mentalistic explanations, as I said above, are no more than explanatory hypotheses 
that have to pass the empirical test. For example, Max flattened his ears and ran off to 
hide behind the big mirror because he was afraid of a strange person who entered our 
apartment. The mailman ran out of the yard because he was afraid of the barking dog. 
In both cases the explanation is an everyday one; in both cases I assume that the ex-
planatory concept – fear – is connected on the one hand to public behavior and on the 
other to an unpleasant private experience. In both cases these explanations are nothing 
but hypotheses for empirical testing.

I include in the mechanistic explanation approach all the explanations for the be-
havior of animals acceptable in the natural sciences. These include explanations by 
means of physical, chemical, physiological, genetic, and evolutionary factors, and also 
explanations grounded in analogy with the computer, such as classical models or neu-
ral networks. (I believe that the computer is nothing but a machine that performs 
manipulations on physical units or symbols, and I do not believe that one day a miracle 
will take place and a very complex computer will suddenly develop conscious behavior 
like us humans. On this, see the following chapters.) These, then, are explanations for 
public material phenomena grounded in material factors or causes. That is, the scheme 
of the mechanistic explanation for behavior is: public behavior=f(material factors, sit-
uation), where these material factors are represented by terms linked directly or indi-
rectly to public observations. These explanations may be of different kinds (causal, 
probabilistic, dependent on laws of nature or on certain processes and mechanisms), 
as long as they are based on material terms.

Mechanistic explanations may be formulated by means of formal systems (logic, 
mathematics, computer language) and the theoretical terms that appear in them can 
be reliably and validly connected to empirical observations. By contrast, mentalistic 
explanations are extremely hard to describe with these formal systems, and it is diffi-
cult to connect the terms that appear in them (e.g., will, desire, intention, purpose, and 
belief) reliably and validly to empirical observations. (It is worth adding that the ques-
tion of how to link theoretical concepts that appear in these two explanatory approach-
es to empirical observations is complex, and one that I shall not go into here. See on 
this subject chapter 4, and Michell, 1990; 1999; Rakover, 1990.)
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This distinction between these two explanatory approaches raises several problems, 
to which I shall return in the following chapters of the book. Given a certain behavioral 
episode, it is hard to decide if this is mechanistic behavior – subject to a mechanistic 
explanation, or mentalistic behavior – subject to a mentalistic explanation, a decision 
that in many cases requires an empirical investigation. To illustrate this we may study 
the following case. David stepped on the tail of a dog, which emitted a howl and bit him. 
One explanation for the dog’s behavior addresses its feeling of pain and fear: the sense of 
pain-fear is that which made the dog respond with a defensive reaction (howling, bit-
ing); another explanation for the dog’s violent response is like the ‘pain-elicited aggres-
sion’ reflex. Several experiments on rats have demonstrated ‘shock-induced aggression’ 
similar to reflexive behavior: rats given an electric shock begin to react aggressively to 
each other (e.g., biting). As the shock grows more powerful, the aggression increases 
(Ulrich 1966). As we shall see later (chapter 4) the fear-aggression reactions in the cat 
have an inherited-evolutionary background characteristic of cats.

This problem of matching an appropriate explanation (mechanistic – mentalistic) 
to a given behavior arises from the very fact that the behavioral phenomenon is com-
plex and multi-dimensional, and requires use of two kinds of explanations: mechanis-
tic and mentalistic (a situation I shall deal with in the following chapters). Other fac-
tors impeding a solution to this problem are as follows.

Private, mental behavior as explaining and as explained. The mentalistic explana-
tion assumes that a large part of everyday public behavior is explained by inner mental 
factors, that is, private behavior. But this private behavior does not constitute only an 
explanatory factor, a cause, for another behavior, public behavior, but in itself consti-
tutes a behavioral phenomenon that requires explanation. When David scurried away 
from the barking dog, we explained this behavior of flight by addressing the experi-
ence of fear that overwhelmed David. But how may we explain the phenomenon of 
fear in itself? How may we explain the fact that while David sped like an arrow from 
the dog, Uri not only did not run away but actually behaved so aggressively that the 
dog ran away from him? Why is David such a coward? And now, if we are able to an-
swer this question, if we explain the phenomenon of fear, will not, ultimately, this ex-
planation for private behavior be in essence a mechanistic (neurophysiological) expla-
nation? And if the answer is affirmative, it will be possible to suggest that every 
behavior (objective and subjective) may, ultimately, be subject to a mechanistic expla-
nation, hence to suggest further that mentalistic explanation may be reduced to mech-
anistic explanation. I do not think so. In my view, despite endless attempts to propose 
a mechanistic explanation for all behavioral phenomena, we still have not been able to 
explain consciousness and awareness by means of the methodology developed in the 
natural sciences, and we still have not been able to reduce mental experiences such as 
will and belief to material factors (and again, see discussion on these matters in the 
following chapters, especially chapter 8).

Mind and body. As may be seen, these two explanatory approaches are associated 
with the classic mind-body dichotomy, where mechanistic explanations are applied to 
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material phenomena (body) and mentalistic explanations are given to phenomena that 
entail a complex (and incomprehensible) interaction between consciousness and the 
brain, between mind and body. I have no doubt that this statement will spark objec-
tions in a large number of readers, arising from the belief that prevails today in a large 
number of researchers that in the end everything will have a material explanation. I 
doubt it. My outlook, then, is close in spirit to “explanatory dualism”, on which I shall 
expand in the final chapter, chapter 9; more precisely, my outlook is what I call “meth-
odological dualism”. On the one hand, methodological dualism does not demand ac-
ceptance of the ontological distinctions between mind and matter, but on the other 
hand it proposes the distinction between these two explanatory approaches, and ar-
gues that behavior of animals (including humans) requires use of mechanistic and 
mentalistic explanations alike (see on this Rakover 1997, and as noted chapter 9).

Breakdown of behavior and matching of explanations. I assume that these two ex-
planatory approaches cannot be bridged, nor can one be reduced to the other, so a 
unified (mechanistic) explanation cannot be proposed for all behaviors. This assump-
tion raises the problem of a match between the kind of explanation and the kind of 
behavior, especially in light of the fact, as stated, that most behaviors of animals are not 
simple and uni-dimensional but are complex and elaborate, and may be broken down 
into different behavioral components. How, then, can we know how to distinguish 
behavioral components subject to mentalistic explanations from those subject to 
mechanistic explanations?

Answering this question calls for a broad methodological development, which 
will be conducted in the following chapters (see especially chapters 5 and 6). Here I 
wish to consider the importance of the help that the professional literature is likely to 
extend to us in our attempt at an answer. The information accumulating in the litera-
ture is based on an empirical examination of hypotheses and theories about the behav-
ior of animals. This general knowledge of the behavior of cats will serve us in the 
present case as follows. (a) Every anecdotal observation of Max will be resolved into its 
behavioral components, and (b) each and every behavioral component will be set 
against the general knowledge of this behavior in cats, with the aim of answering the 
question of whether this behavioral component of Max is subject to a mechanistic or a 
mentalistic explanation.

In a large number of cases explanations for the general behavior of a cat are mech-
anistic, that is, neurophysiological, genetic, and evolutionary, for example, reflexes, 
such as widening/narrowing of the pupil to a light stimulus; the cat’s righting of its body 
in a fall (a reflex I found in Max too. See Taylor 1986); instinctive behavior in mating or 
hunting. This last concept, instinct, has undergone many theoretical modifications, 
from a narrow notion, entirely mechanistic, referring to behavior controlled by inher-
ited neurophysiological mechanisms and released, from latent to active, in a specific 
condition of stimuli, to a wide concept, treating behavior as an innate-learned behavior, 
that is, behavior influenced both by inherited evolutionary factors and by learning 
processes, and characteristic of certain species (such as the cat) (see a discussion on this 
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matter in Barnett, 1998; Haraway & Maples, 1998; Hogan, 1998; Gariepy, 1998). We 
may take the example of hunting behavior. This is based on an infrastructure of innate 
behavioral components adapted by means of learning processes to various environ-
mental conditions (e.g., different kinds of fields and woods). It is thus not possible to 
explain this behavior mechanistically or mentalistically alone, and each behavioral 
component has to be matched with the kind of explanation suited to it – a research 
process that will be furthered by the knowledge that has accumulated in the literature.

Explanatory approaches and choice of hypotheses. These two explanatory approach-
es guide us, each in its own way, to the choice of relevant hypotheses on the explana-
tion of a given behavior. Theoretically, a large number of hypotheses exist for every 
behavior, and the question is which hypothesis shall we choose in order to explain this 
behavior. The mentalistic explanatory approach leads us to propose hypotheses based 
on our personal experience, to bring up everyday explanations by means of which we 
understand other people, explanations which, as stated, are called folk psychology. For 
example, I have learned that the notion of pain refers to internal, private, unpleasant 
feelings, and to a certain kind of public behavior. I have likewise learned that other 
people who respond with a similar public behavior to mine report that they are in a 
state of pain. As a result, I assume that they have private behavior similar to mine. In 
the same way, I assume that animals that evince behavior similar to the public pain 
behavior of humans will have private behavior (the experience of pain) similar to mine 
and to that of all other people.

As may be seen, these inferences are based on analogies (see Lehman, 1997; Ro-
manes, 1977/1883). These inferences are not necessarily valid. For example, from the 
fact that the ass is similar to the human in a large number of properties (both of them 
breathe, eat, defecate, urinate, sleep, etc.) it does not necessarily follow that the human 
has four legs. Still, because we customarily ascribe to other humans a private world 
similar to our own, we have a strong tendency to humanize animals such as dogs and 
cats, and to explain their behavior similarly to the way we explain the behavior of 
other humans, by attribution of private behavior.

By contrast, the mechanistic explanatory approach leads us to propose hypotheses 
based on the immense success of science. That is, to seek hypotheses that will explain 
animals’ behavior in a way similar to the explanations that appear in the natural sci-
ences, by turning to mechanistic explanations. Here too the application is one of anal-
ogy. For example, because everything, ultimately, is matter (even the brain is nothing 
but matter), the argument is put forward that animals’ behavior is to be explained by 
the same kind of successful explanation prevalent in the natural sciences, the mecha-
nistic explanation. Here too the analogy is likely to lead us to a wrong inference. For 
example, from the fact that the ass does not move, and does not bray despite cruel 
blows rained down on its back, it does not necessary follow that it does not feel a con-
scious sensation of pain, and that it is nothing but a machine devoid of feeling and 
consciousness whose behavior is best explained by explanations characteristic of ma-
chine systems.
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The creation of explanatory hypotheses, then, is likely to stem from various con-
siderations and justifications: from hypotheses that are based on personal subjective 
knowledge to those based on scientific knowledge. These considerations have enor-
mous importance for getting an answer to these questions: which hypotheses should 
we choose to explain a given behavior, and which hypotheses should we choose for 
research, in order to investigate them by means of additional observations. However, 
the moment we have chosen the mechanistic or the mentalistic hypothesis for research, 
at that moment, according to the present approach of equal hypotheses testing, the 
methodological status of these explanatory hypotheses is equal: both are bound by the 
procedure of testing of hypotheses followed in science.

According to the present methodological approach, then, the researcher is permit-
ted to ascribe to humans and to animals different mental states as a hypothesis – one 
that explains the observations the most efficiently. The justification for this, in that 
case, does not lie in the thesis of “incorrigibility”, in the hypothesis that humans have 
direct, infallible observations of mental states, that humans cannot err in respect of 
their mental states (a thesis very hard to test, for example, in Max the cat), but in the 
ability of this hypothesis to explain in the best way the complex of observations we 
have. I do not believe that the incorrigibility thesis is correct, mainly because conduct-
ing an internal observation is connected to a complex system of hypotheses and obser-
vations, of mental, cognitive, and neurophysiological processes, all of which are sub-
ject to error (and see summaries and discussions in Brook & Stainton, 2001; Rakover, 
1983a, 1990).



chapter 2

Anecdotes and the methodology 
of testing hypotheses

The purpose of this chapter is twofold: (a) to propose a methodology of how to con-
struct hypotheses from anecdotes and how to put these hypotheses to the empirical 
test. First, a hypothesis is proposed as the best explanation for a given anecdote. Then 
this explanation, this specific hypothesis, is made a general hypothesis by its generali-
zation across these variables: animals, similar situations, similar responses, and time. 
Finally, the general hypothesis is tested through comparison of the predictions deriv-
ing from it with other anecdotal episodes. (b) To propose a criterion, the “principle of 
new application”, whereby a mentalistic explanation is to be matched to a behavior 
characterized by achieving different goals through the same response, or achieving the 
same goal through different responses. These methods will be applied to testing two 
hypotheses on Max’s behavior: a fear hypothesis, and the hypothesis that Max am-
bushed the moth in order to enjoy himself. The latter hypothesis is mentalistic, and is 
tested by being compared with the mechanistic hypothesis that Max’s behavior is in-
nate hunting behavior.

I am quite sure that a computer is just a machine, so much so that one day I typed on 
my computer a quotation of the philosopher John W. Day and the computer at once 
leapt up and wrote: Have a good day, and I immediately thought: What a good soul.

In the previous chapter I described a methodology that makes it possible to avoid the 
tendency to explain animals’ behavior by means of anthropomorphism and even the 
opposite tendency, mechanomorphism. The basic idea is to place these two kinds of 
explanation on the same methodological level of empirical test.

The question that arises now is double: first, how does one construct hypotheses, 
theories, from anecdotes? Second, how does one put these hypotheses, theories, to the 
empirical test by means of anecdotes? The answers to these questions will appear in 
this chapter in three parts. (I shall use the terms hypotheses and theories to signify the 
same scientific meaning, even though the term theory refers to a wider and more com-
plex scientific structure than hypothesis.)

First I shall describe briefly Max’s living space, his topography (namely the Rak-
over family apartment: see Figure 2.1), because it was here that the observations of 
Max’s behavior were made, conducted by myself and by Aviva (my wife). I call these 
observations ‘anecdotes’ or ‘episodes’, because they are not observations of the accept-
ed kind in laboratory and field experiments. Most of them are descriptions of observa-



	 To Understand a Cat

tions of interactions between Max and me and Aviva, that is, episodes in which Aviva 
and I were participant observers.

Then I shall move on to a discussion of the methodology whereby hypotheses are 
formulated out of anecdotes that occurred in Max’s living space, and tested. Finally I 
shall apply this methodology to this question: did Max indeed plan the ambush for the 
night moth in the ambush for the night moth episode described earlier?

2.1	 The living space of Max the cat

My daughter Shelly brought Max to us as a birthday present for me in 1995, when he 
was four months old. This is a Himalayan cat, bought in Haifa from a family that spe-
cialized in breeding this variety. Max has a body structure typical of the Persian cat: 
short legs, long fur of a golden hue, with grey patches, black extremities (nose, ears, 
paws, and tail), and blue eyes. Max has the nature typical of the Himalayan cat: he is 
curious, takes the initiative, and is very attached to us, especially to Aviva (see Taylor, 
1986). Max was not gelded, and he lost his virginity at about the age of three with a 
female Siamese cat that stayed with us for some five days during which we were regaled 
with a rich repertoire of love songs by the couple. The affair reached its climax as I al-
most stepped on the pair of lovers, who chose to conduct their amours precisely be-
tween my legs while I was shaving in the bathroom.

Max’s acclimatization to our third-floor apartment was for the first months ac-
companied by little escapades. In the first weeks we were busy searching for the small 
kitten, who got lost everywhere in the apartment: behind the washing machine, the 
refrigerator, the stove, in any closet with its door left open for a moment. Once he 
jumped from our kitchen window onto the small kitchen roof of the apartment below, 
and from there to the branches of a tree, from which he dropped to the yard. My son 
Omer, who heard the thump of the kitten landing on the roof below, shot like an arrow 
down to the yard and brought back the little adventurer. About three months after we 
thought he had got used to our apartment Max slipped out of the open front door, and 
disappeared. We searched for him for two days, and even posted notices in the neigh-
borhood shops. Then, on the third day, when Aviva was asking neighbors at the en-
trance to the elevator on the first floor if they had seen our cat, Max stepped out of the 
electricity box in the wall of the second-floor corridor, and with heartbreaking meows 
and trembling legs he went down the stairs to her. It turned out that he had been hid-
ing in this box for two days without food or water, had got into a state of distress, and 
when he recognized Aviva’s voice he emerged. This might be one of the reasons for 
Max’s close attachment to Aviva. Other reasons for this firm connection, which do not 
contradict this explanation, are these: Aviva’s female smell (Max, as stated, is not geld-
ed) and the fact that it is Aviva who takes care of the cat, gives him food and drink, 
grooms him, plays with him and spoils him, and is his companion for most of the 
hours of the day.
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Throughout his nine years with us Max has eaten one kind of food, the ‘science diet’, 
and drinks water, in a set place in the kitchen. Max eats and drinks by his free will. He 
does his business in a litter box with its floor covered with sand, placed on the kitchen 
porch (see Figure 2.1). Max has regularly had his standard shots, and apart from one 
time when he suffered ringworm and three times diarrhea, he is completely healthy.

Figure  2.1  Max’s living space (the Rakover family apartment) 

Max sleeps anywhere in the lounge or the kitchen. Mostly he sleeps on the sofa in front 
of the television, but several times he has been found sleeping on the chairs around the 
table on the lounge porch and on the table itself (on warm summer days). Although the 
entire apartment is part of the cat’s living space, we have forbidden him (by closing the 
door and scolding) to go into the bedrooms. These prohibitions are infringed now and 
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then, and reveal very interesting behavior, as we shall see. We took away the carpets to 
make the apartment easier to clean. Next to the bathroom we fixed a short pole with a 
mat wrapped around it for him to sharpen his claws on, but sad to say he does this on 
the chairs and armchairs in the lounge, in addition to the padded pole. Despite the 
damage our feelings toward Max have been, and remain warm, cosseting, and loving.

2.2	 Pros and cons of observations of Max the cat

In methodological terms, research on Max the cat (observations and their theoretical 
explanation) may be classified with the so-called case-study method (see discussions in 
Bekoff & Allen, 1997; Bromley, 1986; Gomm, Hammersley & Foster, 2000; Hamel, 
1993). Furthermore, as will become clear soon, the research on the cat may be classified 
as participant observation, where the researcher, the person conducting the observa-
tions, participates in the life of the respondent. (Many of the observations of Max the 
cat describe an interaction between him and us – Aviva and Sam.) Case study is among 
the research methods in the social sciences, and as such it serves important purposes in 
common with other methods: to propose an explanation for the phenomenon under 
study by interweaving it with the web of similar observations in the appropriate theo-
retical framework, and sometimes to encourage the development of a new theory. (And 
see the discussion and debates on these and other matters in the above bibliography.)

By comparison, the research on Max the cat has another and new function, aimed 
to answer this question: which methodology is to be used in order to propose an effi-
cient explanation for complex behavior like that of Max the cat? That is, the first pur-
pose of the present work is to utilize the observations on Max the cat as a means of 
developing a new methodological approach, methodological dualism, which allows 
proper use, from the scientific viewpoint, of mentalistic and mechanistic explanations 
together. The research on Max the cat, then, may be taken as a test case, one that real-
izes the methodological approach developed here. So the present goal is not just to 
interweave the case study with a broad theoretical-empirical framework, but to use the 
case study to develop new scientific game-rules, a methodology intended to address 
complex behaviors (based on behavioral components that require mechanistic and 
mentalistic explanations alike).

At the same time, I believe, the observations on Max the cat in his living space 
(namely the Rakover family apartment) have several advantages and qualities that will 
help greatly in developing the methodological dualism approach suggested in this 
book. Compared with controlled laboratory and field experiments, the observations of 
Max’s behavior are wanting: they have no laboratory control, it is very hard to repeat 
the observations as is done in the laboratory, or to adapt them to the usual design of 
statistical research in laboratory and field experiments (and see, on research on a single 
participant, Bekoff & Allen, 1997; Bromley, 1986; Gomm, Hammersley & Foster, 2000; 
Hamel, 1993). In addition, while in laboratory and field experiments observations of 
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the subject’s responses are recorded at the time the behavior takes place, Max’s anec-
dotes are mostly recorded from memory. This fact allows the influence of explanatory 
tendencies to enter the recording of the anecdotes.

Nevertheless, I believe that the observations of Max’s behavior for nine years in his 
natural living space have supplied us with information that is extremely difficult to 
acquire from experiments. (See similar views in Bekoff & Allen, 1997; Griffin, 1981, 
2001. See also opposing views in Allen & Bekoff, 1995; Heyes & Dickinson, 1990, 1995. 
Personally I maintain that research of mental processes is so difficult and complicated 
that there is no point to a methodological belief that salvation will come only from 
experiments and field studies.) The main reasons for the relative advantages of obser-
vations of the behavior of Max the cat are the following.

A. Free choice: Observations on Max are observations of whole and natural behavior, 
and are not observations of one arbitrary response performed by an animal in the 
laboratory, such as pressing on a lever in a Skinner box to get a grain of food, or to 
escape/avoid an electric shock. By contrast, the episode of the ambush for the night 
moth describes a succession of behaviors done naturally in a certain situation that 
arose in the cat’s natural living space. I believe that in this situation the cat is likely to 
display and express very interesting cognitive processes that are hard to observe in the 
laboratory. In particular I mean behavior of spontaneous free choice, which in my opin-
ion differs from behavior of constrained free choice.

I assume that part of an animal’s behavior is an expression of its free will, ex-
pressed in non-coerced choice, when coerced choice is exemplified by mechanistic 
behavior such as reflexes and instincts (see discussion in chapter 3, and in Barnett, 
1998; McFee, 2000). For example, in laboratory experiments, such as lever pressing in 
which a hungry rat learns to press a lever in order to obtain reinforcement (food), the 
range of the animals responses is limited to two categories: one response that brings 
reinforcement (pressing the lever) and all the other responses that do not bring rein-
forcement. If the rat presses the lever, the response is considered an indicator of learn-
ing; if it does not, the non-pressing, which includes various responses and non-re-
sponse (the rat simply does nothing), is considered an indicator of non-learning. But 
in the case of the latter category (non-pressing the lever) the possibility also exists that 
the rat, as a living creature, simply does not want to respond. In this and similar ex-
periments, then, one does not check whether or not non-response is done out of free 
will, simply because by definition non-response is considered non-learning.

Laboratory experiments are therefore based on constrained free choice because in 
them the possibility of not choosing between two alternatives is eliminated. The ani-
mal is constrained to respond in a way that interests the experimenter, as in the lever-
pressing experiment in which the animal is starved and caged in the experimental 
apparatus, which drastically cuts down the repertoire of natural responses (otherwise 
it would be impossible to run the experiment).
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But with observations on Max in his natural living space the possibility of sponta-
neous free choice immediately presents itself. For example, when Aviva calls Max he 
responds to her in most cases, changes course, and comes to her. Yet in a number of 
cases, while turning his head to her, he chooses not to approach her and continues on 
his way (non-change of direction). Although the choice of going to Aviva is very nice-
ly rewarded by a pleasant stroking, there is no coercion here to choose this response, 
and the cat, despite turning his head to Aviva, has chosen, spontaneously and freely, to 
continue moving in the same direction as before. This kind of behavior does not exist 
in the lever-pressing experiment because, as stated, the experimental conditions con-
strain the animal to behave according to what is expected of it. (Yet note here that ex-
periments of this kind supply the most important kinds of information on such ques-
tions as what are the causes of fast learning as against slow learning.)

This distinction between spontaneous free choice and constrained free choice gives 
rise to two important problems: once again the problem of type-1 error, and the prob-
lem of an ad hoc explanation (an explanation after the fact). Attribution of free choice 
to animals is of course anthropomorphist. Perhaps animals do not have consciousness 
and free will: ‘I could have chosen otherwise’. However, as I noted in the previous chap-
ter, this assumption about free will is nothing other than a kind of hypothesis about the 
consciousness of Max the cat. This hypothesis was tested here by the episode of non-
change of direction. But here one may ask: How do you know that the explanation of 
this episode too is not flawed by anthropomorphism? My answer is that although this 
question is apt, and although I do not have a decisive answer, I will say that the em-
pirical test of a number of other episodes attesting to free choice supports the attribu-
tion of free will to the cat more than the attribution of the mechanomorphist hypoth-
esis, that is, its perception as a mechanistic system. (See the following chapter on 
indicators of free will.)

An experimental psychologist is likely to argue that the explanation for non-re-
sponse in a Skinner box in a lever-pressing experiment as the exercise of free choice 
not to respond is nothing but an ad hoc explanation, which may be ascribed to every 
case in which participants fail to solve the problem placed before them. Accordingly, it 
is always possible to put forward the explanation that this rat has not learned to press 
the lever not because it is plain stupid but because it chose of its own free will not to 
respond. Or this student failed in an exam not because he is dumb but because he de-
cided of his own free will not to study and to fail. Clearly, this criticism is possible. It is 
very likely that the rat is stupid and it is very likely that the student likewise is stupid 
– these are legitimate suppositions, in my opinion, just like the hypothesis of free will. 
These hypotheses are testable by means of more empirical observations, and in that 
way may be released from the ad hoc prison. For example, if it turns out that the stu-
dent is manifestly stupid the free-will hypothesis will be greatly weakened. And if it 
transpires that our rat, in other tests, achieves dazzling success and displays high intel-
ligence, would this not reinforce the hypothesis that this rat decided of its own free will 
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that it was sick and tired of the experiment, and it wasn’t going to cooperate with the 
experimenter any more?

B. Communication: In Max’s living space almost the only creatures whose company he 
keeps every day are Aviva and myself. We are the creatures with whom Max has to 
communicate, not only to get food and water (which, as I mentioned earlier, are sup-
plied to him regularly and in a fixed place), but also to form an emotional, social tie. 
So Max had to invent means of communication in order to get our attention, and the 
development of these means of communication, as Griffin suggests in chapter 10 of his 
book The question of animal awareness (Griffin, 1981, p. 149), may constitute a possible 
window on the minds of animals. Such development, to the best of my knowledge and 
experience, simply does not happen in laboratory research because there rats are treat-
ed as entirely passive creatures, whose whole function is reduced to giving one re-
sponse (or two responses) to a programmed and defined set of stimuli. By this I do not 
mean that laboratory research is not able to construct a set of experiments that will 
supply us with important information on the animal’s mental processes: the reverse is 
the case. All I wish to state is that conducting observations in Max’s living space is 
likely to yield interesting information about the cat’s internal world because in this 
space Max has to initiate ways of communication with us – a situation that does not 
exist in the laboratory. (However, as stated, there are different views on the subject. 
While Heyes & Dickinson, 1990, underline the importance of the experiment as a way 
to vindicate attribution of intentionality to animals, Allen & Bekoff, 1995, suggest that 
field observations are essential. And see the response of Heyes & Dickinson, 1995, to 
Allen & Bekoff ’s critique.)

C. Simple field observations and experiments: A large part of the observations of Max’s 
behavior were, as noted, participant observations, namely based on an interaction be-
tween Max and ourselves (Aviva and me), on games with the cat, and on simple ex-
periments in which I changed a bit of Max’s physical living space (e.g., prevention of 
passage by closing doors). In these field experiments it was possible to watch how the 
cat handled a problem he came up against. In not one of these experiments did we use 
punishment or withhold food from the cat.

It transpires, then, that the book will address a certain kind of behavior of Max the 
cat. It will not try to describe and explain physiological, visual, learned responses, as 
these are regularly investigated in the laboratory. I shall deal with the cat’s daily behav-
ior, as performed by Max. This is the behavior of an adult cat which in part is instinc-
tive and in part learned, mentalistic, and adapted to the cat’s living space.

D. Behavioral structure and its parts: As I noted above, laboratory and field experi-
ments (e.g., learning to press on a lever) center on one response out of a collection of 
responses that constitute a whole behavioral structure. This may cause several prob-
lems, which we shall exemplify by discussing play behavior in kittens (e.g., Barrett & 
Bateson, 1978; Bateson & Young, 1981; Burghardet, 1998; Caro, 1981). Bateson and 
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Young found that on being weaned, kittens intensified their play behavior, which was 
measured by recording the frequency of appearance of several play responses, such as 
“object contact” defined as “Each pat with a paw making contact with an object (par-
ticularly the toy dog, ball or stuffed rabbit) and each bite of these objects” (p. 174). 
Anyone who has watched cats handling a ball, for example, sees at once that part of this 
behavior is touching the ball with a forepaw. So I shall call the structure of responses 
connected to activity with a ball “ball activity”, and contact with the ball by a paw “ball 
touch”, and I shall raise two questions:

First, on what grounds is it determined that the behavioral structure of ball activ-
ity is indeed play behavior?

Second, is it not possible to ascribe to an isolated ball-touch response different 
interpretations, unconnected with the play interpretation?

To clarify these two questions let us look at the following two response schemes, 
where R is response:

		  Episode A: [R1R2(R3)R4R5]

		  Episode B: [R6R7(R3)R8R9]

where the symbol  means that one response follows another response.

Episode A as a whole is interpreted as play: the cat approaches at a run, touches the ball 
with its paw (R3), the ball begins to roll, and the cat chases it;

Episode B as a whole is explained as curiosity: the cat approaches crouching, 
touches the ball with its paw (R3), the ball begins to roll, and the cat, lying on its belly, 
watches the ball's movement.

On what grounds did we interpret the first episode as a game and the second as 
curiosity? My answer is this: if we do not treat both these episodes as purely behav-
ioral descriptions, as motor occurrences only, but as behavioral structures carrying 
meaning (play and curiosity), then in fact we are interpreting them analogously to our 
own behavior. And as soon as we call episode A play, we are applying anthropomor-
phism. Barrett and Bateson (1978) write, “Definitions of play are notoriously difficult 
even though the observer has a strong subjective sense of certainty about when an 
animal is playing” (p 107). Moreover, when we conduct observations of (R3), on ball 
touch alone, and we treat (R3) as a response displaying the behavioral structure of 
episode A, we are liable to commit a double error: the humanization of the cat's re-
sponse, and the specific interpretation of this response, since (R3) may also represent 
episode B, namely curiosity. This possible confusion is resolved through reference to 
the context in which the specific response (R3) appears. For example, Caro (1981) 
conducted observations of several isolated responses, and classified them into two dif-
ferent behavioral categories according to their behavioral context: play or hunt. Hence, 
the interpretation of an isolated response greatly depends on the meaning of an every-
day behavior in which this response is embedded.
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Does not this example, which shows that it is very hard (if not impossible) to avoid 
regarding animals' behavior from our point of view, weaken my approach of 'equal 
hypotheses testing' that I developed in the last chapter? My answer is that it does not, 
because the process of hypothesis testing (mentalistic or mechanistic) is insensitive to 
the way in which it is created and sensitive only to the question of matching the predic-
tions derived from the hypotheses with the empirical observations (and see a wide-
ranging discussion of this in chapter 4).

2.3	 Construction and testing of hypotheses from anecdotes

Following Cronbach (1975), who writes: “When we give proper weight to local condi-
tions, any generalization is a working hypothesis, not a conclusion” (p. 125), I decided 
to treat the explanation of a behavioral episode as a source for constructing hypotheses 
that may be put to the empirical test. The question, of course, is how can an explana-
tion of a given phenomenon, an anecdote, be turned into a working hypothesis? My 
suggestion is the following.

The general scheme for building hypotheses and theories, and testing them, is this: 
an individual’s behavior is a function of the situation to which the individual is subject 
and of the theory that connects, in an explanatory way, the behavior and the situation: 
Behavior = f(Situation, Theory). This scheme helps us to understand what is done in an 
experiment, and what should be done methodologically with anecdotal observations.

The experiment is based on an attempt to answer the following question:

		  Behavior(?) = f(Situation, Theory).

That is, given a situation and a theory, the experiment asks what behavior will be ob-
tained. In other words, the question established by the experiment is this: given a cer-
tain situation and a certain theory, will the predicted behavior indeed be obtained?

By contrast, in anecdotal observation an attempt is made to answer the following 
question:

		  Behavior = f[Situation, Theory(?)].

That is, given behavior in a certain situation, what theory must we construct such that 
it will connect in the most efficient explanatory way the behavior and the situation? In 
the present case, then, the behavior in a certain situation is given us, and what we are 
looking for is the best theory. For example, in the episode of the ambush of the night 
moth Max’s behavior in certain situations that arose in his living space (the flight of the 
moths around the light at night, etc.) is given. What we lack is the explanation for his 
behavior – the ambush for the moth. How, then, does one construct and test theories 
from anecdotes?
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In the first stage we try to suggest, that is, to apply to the present case or to devise, 
the best hypotheses that will explain the given episode, such as the ambush of the 
night moth. This is a known inductive technique called ‘inference to the best explana-
tion’ (see Josephson & Josephson, 1994; Lipton, 1991, 2001a, 2001b). By means of this 
technique we may propose for the ambush of the night moth answers to the following 
kind of questions: starting from the mentalistic viewpoint, what are the mental pro-
cesses that acted in Max’s consciousness to cause him to behave in the way he did? And 
starting from the mechanistic viewpoint, what are the cognitive-neurophysiological 
processes that acted in Max’s brain to cause him to behave in the way he did?

In the second stage we must take care (a) to remove the explanation for the anec-
dote from a methodological status of an ad hoc explanation, and (b) to choose out of 
several alternative explanations (that have been given for the anecdote) the most effec-
tive one. To realize these two aims we must test these explanations by means of other 
relevant anecdotes. This we do by turning the particular explanation for Max’s behav-
ior (ambush for the night moth) into a general explanatory hypothesis, namely by gen-
eralizing the particular explanation across the following variables: animals (all Hima-
layan cats, cats in general, and so on, including humans); similar situations; similar 
responses; and time.

In the third stage, after we have turned the particular explanation for the anecdote 
into a general explanation, we can test this explanatory hypothesis on various animals, 
in similar situations, by similar responses, and at different times. If we find that in 
these tests our predictions are indeed confirmed, that is, we see that the predictions are 
equal to the behavioral observations, we may confirm one explanation as more effi-
cient than alternative explanations.

Since all our observations were of one subject, Max, it is worth expanding and 
describing empirically how to test the general explanatory hypothesis (which we shall 
denote HG) in similar situations and over similar responses. Schematically, this pro-
posed process follows the so-called Hypothetico-Deductive (H-D) method (see Gly-
mour, 1980; Rakover, 1990, 2003; Salmon, 1967):

From HG and situation 1 (denoted S1) we derive a prediction that Max will react 
with response R1;

		  From (HG and S2) we derive R2;

		  From (HG and S3) we derive R3;

From (HG and Si) we derive Ri, where i denotes any suitable stimulus and response.

Now, all that remains is to find anecdotes that occurred in a certain situation (S1 or S2 
or Si) and test if indeed the predicted response (R1 or R2 or Ri) matches the response 
that appears in a given anecdote. If a match is found HG is confirmed; if not it is refut-
ed. (Here it should be stressed again that contrary to anecdotal observations, in a labo-
ratory experiment the desired situation is constructed, and the occurrence of the pre-
dicted response is tested for.)
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As a simple example, let us look at the episode of the escape response: when our 
neighbor Nurit walked into our house on a visit, accompanied by her big dog Snow, 
Max scuttled away fast behind the big mirror in the lounge.

The immediate mentalistic explanation is this: Max ran away from the frightening 
dog and found a hiding-place behind the mirror. To make this explanation testable, we 
shall turn it into a general hypothesis:

The fear hypothesis: For all animals, at all times, when they enter a threaten-
ing situation they respond with fear responses.

The words in capitals represent general concepts, variables, to which different val-
ues can be assigned. Empirically, there is hardly any problem with the concepts of ani-
mals and time, but several problems arise with the two remaining concepts. It is not 
clear how to define observationally a stimulus that arouses fear and fearful responses, 
because to a large extent what arouses fear depends on the individual herself. A certain 
stimulus is liable to arouse a fearful response in one but not in another, and a response 
thought to be of fear in one is not thought to be so in another. Still, fairly wide agree-
ment exists that painful stimuli, sudden and strong stimuli, and stimuli that through 
learning processes have become connected to the stimuli mentioned above – all these 
stimuli are thought to arouse fear. Similarly, there is agreement that a startle response, 
freezing (crouching), fleeing, and fighting, which are largely innate responses (a roar-
ing lion – who will not fear him?) and in part are learnt (through classical or instru-
mental conditioning), are fear responses.

Now, after we have connected the theoretical concepts that appear in the fear hy-
pothesis to situations and responses of certain kinds, let us test in Max if this hypoth-
esis holds empirically for other anecdotes. Was the reason for Max’s running away in-
deed fear? Would Max respond to new threatening situations with responses thought 
to be fearful responses? We shall look at two more episodes.

Defense response: After Max disappeared behind the mirror (see the escape re-
sponse episode) Snow began sniffing around the mirror. Suddenly the front half of 
Max’s body emerged from behind the mirror and his head approached the dog’s head 
to within about thirty centimeters. At once Max arched his body and hissed. The up-
shot was that Snow got very frightened and ran out of our apartment.

It is reasonable to suggest that in this threatening situation, with the close presence 
of the dog, Max entered into a state of fear accompanied by aggression, and responded 
as he did. Morris (1986, 1997) describes similar responses in cats.

Visit to the vet: When Max goes for treatment to the vet he is placed in a special box. 
Max vehemently objects to getting into the box, and he vociferates the entire way to the 
vet’s clinic. But once there Max refuses to get out of the box. On the way back home from 
the vet’s he does not make a sound. At home he gets out of the box posthaste and runs 
away to a concealed corner, under the table on the porch, or behind the big mirror.

It is very reasonable to assume that Max’s responses in this case are mainly fear 
responses, but the nature of the stimulus that aroused the fear is not clear. If we assume 
that the fear-arousing stimulus is the box itself, it will be hard to explain the set of Max’s 
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responses. The box, as a threatening stimulus, a negative stimulus, may explain his 
objection to getting into it in the Rakover house, his loud mewing on the way to the 
vet, and the eagerness with which he jumps out of the box when he is brought home 
from the vet’s. But the box as a negative stimulus, in itself, cannot explain his respons-
es at the vet’s clinic: his refusal to get out of the box, and the speed at which he gets back 
into it after his treatment. To explain this behavior we must assume that in addition to 
the box as a negative stimulus, the “vet place”, is a kind of negative stimulus whose 
threatening power is greater than the power of the box.

Yet it is still hard to explain why Max is silent on the journey after his visit to the 
vet, while he set up a racket all the way there. I think that to explain the different pre- 
and post-vet behavior we must assume that Max has learned everything associated 
with the episode of the visit to the vet, and conclude from this that the cat knew he was 
being taken to the vet, and therefore he objected and mewed, and he knew that the 
treatment at the vet’s was over, so he hurried back into the box and did not mew on the 
way home. This hypothesis, that Max responds to what he has learned, also explains 
how the box has turned into a negative stimulus. At first Max displayed curiosity about 
it and sniffed at it, but after we put him inside it and took him for his visit to the vet his 
attitude to the box changed in accordance with the context of this episode: before the 
treatment at the vet’s the box is a threatening stimulus and after it its positive value 
rises. Back home he quickly gets out of it, because the value of the home, his living 
space, is far more positive than the box, which is connected with unpleasant events.

As stated above, the fear hypothesis cannot be tested across the variable of animals, 
simply because all the observations were conducted on Max alone. The observations 
on Max, as noted, are included methodologically in research done on one participant, 
a case study (see discussion in Bekoff & Allen, 1997; Bromley, 1986; Gomm, Ham-
mersley & Foster, 2000; Hamel, 1993). Although I am unable to discuss the complex of 
problems linked to the subject, in the present context I would like to consider very 
briefly the following questions:
a.	 Are the anecdotes accidental observations?
b.	 Do the anecdotes describe behavior that appears in other cats (animals)?
c.	 Is the theory given to a certain anecdote ad hoc?
d.	 Is the theory exclusive for Max?

I do not uphold the possibility that Max’s behavior is chance and idiosyncratic because 
a large part of it is described in the literature, which constitutes in the present case a 
standard reference point for evaluating the cat’s behavior. Nor do I maintain that the 
hypotheses that I use to explain Max’s behavior are ad hoc and idiosyncratic, because 
these hypotheses are based either on everyday explanations or on other explanations 
that have received empirical support at least partially. And, as stated, these hypotheses 
have been tested empirically by their applicability to other anecdotes of Max the cat. 
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2.4	 Test of the hypothesis that Max ambushed the night moth  
for his amusement

In the previous chapter I interpreted the episode of the ambush of the night moth as 
behavior that attests to high cognitive activity: Max, I argued, drew a logical conclu-
sion from earlier knowledge and behaved accordingly: he waylaid the night moth that 
was likely to resume its flying around the porch light. Is not this interpretation anthro-
pomorphist? May not this behavior be explained by means of the hunting or playing 
instinct? To answer these questions I resort to the literature describing observations of 
cats regarding general and characteristic behavioral patterns for states of hunting and 
play (see Taylor, 1986; Morris, 1986, 1997; Barnett, 1998; Burghardt, 1998; Caro, 1981; 
Leyhausen, 1979; Tabor, 1997). I compare Max’s behavior in the episode of the am-
bush for the night moth with these behavioral patterns, and examine if it is possible to 
regard his as an individual example of the general characteristic pattern. If it is, I shall 
see Max’s behavior as no more than another empirical observation that supports the 
general explanatory hypothesis that in states of hunting and play cats behave in a cer-
tain way as described in the literature, that is, I shall see Max’s behavior as an individ-
ual case of instinctive behavior.

This comparison is not simple, because the behavior we are dealing with is com-
plex and made up of quite a number of behavioral components. In fact, every behavior, 
episode, anecdote, is not a one-dimensional response to one stimulus, a simple reflex, 
but an organized collection of sub-behaviors. As a result, the process of comparing the 
characteristic description (in the literature) with the anecdotal observation itself is 
complex, and is based, among other things, on the following procedure, which I shall 
call “exhausting the mechanistic explanation”. (This procedure is based on the induc-
tive principle of John Stuart Mill called “the canon (method) of residues” (J. S. Mill, 
1865). According to the residue principle, if a given phenomenon is wholly divisible, 
for example, into three sub-phenomena, A, B, C, when phenomenon A is explained by 
factor a, phenomenon B by factor b, then the residue – C – will be explained by an-
other factor, factor c.)

Procedure of exhausting the mechanistic explanation: I assume that the description 
of a given behavior (of a cat) may be divided into several descriptions of behavioral 
components, to a certain extent independence of each other. First, the sequence of ac-
tions of the cat in the hunt, for example, is not necessarily a complete mechanical chain 
of reactions but a sequence that may vary according to the situations of the hunt, the 
behavior of the prey, and the physiological-mental state of the cat itself. Second, even 
though every behavioral component is testable theoretically/empirically in itself, this 
component has an important function in the overall behavior (e.g., Rakover, 2003). 
Therefore, one must examine (a) if every behavioral component is explicable mecha-
nistically, (b) if the organization of all the behaviors is mechanistic, and (c) if the pur-
pose of the use of the entire behavior also is given to a mechanistic explanation (e.g., a 
genetic, evolutionary explanation).
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If every single component can be explained by means of a mechanistic explana-
tion, and if it is possible to explain mechanistically the organization of the parts, it will 
be possible to propose a whole mechanistic explanation for the entire behavior, that is, 
it will be possible to exhaust the mechanistic explanation to the end. However, if we 
find that not all the components are interpretable mechanistically, or if it transpires 
that their organization does not accord with a mechanistic explanation, a mentalistic 
explanation will be required, and therefore the entire phenomenon will be explained 
by a dual explanation, one based on two kinds of explanation: a mechanistic and a 
mentalistic. Furthermore, even if it emerges that the purpose of the use of the entire 
behavior is not given to a mechanistic explanation, we will need a dual explanation.

Let us look, for example, at the mechanistic explanation of the operation of a flash-
light: when we press on the switch it lights up. The explanation is based on (a) the ex-
planations of the parts of the flashlight – bulb, battery, electrical wires, and switch, and 
by the appropriate physical and chemical theory; and (b) by the arrangement of the 
flashlight parts according to the theory of electricity (completing and breaking the 
electrical circuit). Hence one may deduce that the phenomenon of illumination of the 
flashlight is explicable entirely mechanistically. But this is not the case when one exam-
ines the purpose of using the flashlight. The use is not given to a mechanistic explana-
tion because the purpose of the flashlight’s use is determined by the person, and be-
cause a number of properties of the flashlight, such as its shape, its color, and its weight, 
also constitute an expression of the user’s requirements of the instrument. Conse-
quently, the explanation of the flashlight’s operation is wholly mechanistic, but the 
purpose of its use is not.

Considering these clarifications and the example of the flashlight, I shall discuss the 
following two questions: is the episode of the ambush for the night moth, which is divis-
ible into sub-behaviors, wholly satisfied by a mechanistic explanation? And if it is not, 
what behaviors, their organization, or their purpose require a mentalistic explanation?

To answer these questions we shall move on to a short description of the cat’s 
hunting and play behavior (see descriptions and discussion in Taylor, 1986; Morris, 
1986, 1997; Layhausen, 1979; Tabor, 1997). A wild cat, which stalks its prey stealthily, 
begins to approach it at a crouching run, stops and watches, gets ever closer to the prey 
from hiding place to hiding place, waylays the prey, and when it is fairly close it moves 
quickly to the attack, leaps on the prey, pinions it to the ground with its forepaws and 
stuns it, and when it is in the right position the cat gives it the coup de grace – a bite 
into the neck that tears the spine. This behavior, which basically is instinctive, has to be 
learned. Therefore, the cat’s young that have not learned from their mother how to 
hunt and eat the catch find it very hard to perform hunting behavior smoothly and 
their degree of success is slight.

In contrast to the wild cat, which is an expert hunter, the housecat, which is not 
adept at this work, tests again and again whether the prey has gone into shock so that 
it may safely deliver the bite into its neck without itself being hurt and wounded as the 
prey, a rodent or a bird, may bite, scratch, and lacerate the cat’s face. To us these tests 
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look as if the cat is playing with its victim. Indeed, many researchers have found that 
the hunting behavior is very similar to play behavior, for example, with a ball of paper. 
Several components of the behavior are common to the hunt and to play; hunt and 
play are sparked by similar stimuli (fast-moving small objects); and hunger has a sim-
ilar effect on hunting and playing behavior (Caro, 1981; Hall & Bradshaw, 1998; Hall, 
Bradshaw & Robison, 2002; Leyhausen, 1979; Tabor, 1997).

Does not Max’s behavior in the episode of the ambush for the night moth show great 
similarity to the account of hunting behavior? The answer is affirmative in part. The 
response of prolonged staring at the moths stimulated in Max by the flying insects’ 
rapid movement (or their shadows skittering over the ceiling and the walls) around the 
lamp and their crashing into the lampshade, and Max’s reaction of chasing the moth 
that flew around the table, may be explained as part of the hunt/play response aroused 
in the cat when it discerns fast motion of small creatures or objects. This response may 
be produced in the cat also by rapid movement of a patch of light cast onto the floor by 
a flashlight. Max chased after the patch of light in fast circuits and from time to time 
he leapt at it, thrusting out his two forepaws (the patch of light game).

But how may we explain the observation that after the night moth disappeared, 
and after Max was frustrated in his search for it (a search that appears in the behavior 
of hunting prey that manages to slip away occasionally), Max jumped onto the table 
and positioned himself under the lamp with his head raised upwards? Even if we try to 
explain this as part of hunting behavior (the cat searches for the escaped prey and fol-
lows its trail, sniffing without pause), the episode of the ambush for the night moth 
will still retain a fragment of unexplained behavior: Max waited for the moth below the 
porch light. By this I do not argue that this behavior is special to Max – to the contrary, 
cats customarily lie in wait. Waylaying is an important part of hunt behavior: the cat 
comes to a place where the prey customarily comes, and awaits it hidden. Further-
more, Max himself usually lies in wait, especially for Aviva. When Aviva enters her 
room or the bathroom, Max ambushes her in the archway between the lounge and the 
passage leading to those rooms. The rear half of his body is in the lounge and the front 
half is in the passage. There he sits or lies, his head turned and his ears cocked towards 
the room where Aviva is. The moment she leaves the room Max gets up and goes to her 
(ambush for Aviva).

So it is reasonable to suppose that Max ambushed the moth just as he ambushes 
Aviva. But if we accept this assumption of the ambush, it is not possible to ignore the 
following question: on what grounds did Max prepare the ambush? Because readying 
an ambush requires the use of prior knowledge. Without knowing or assuming that 
the prey is likely reappear in a certain place, no ambush can be got ready. Max, then, 
needed this information to prepare ambushes. In the episode of the ambush for Aviva 
Max saw where Aviva went, and also knew, by virtue of long previous experience, that 
she would come out from that place. But this is not the case with the episode of the 
ambush of the night moth: here Max did not know where the moth had disappeared, 
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so he was bound to deduce, through earlier information, that the moth was likely to 
resume its flight around the night light. (This information is apparently based on two 
observations: the moth’s flight around the lamp before it descended to fly around the 
table, and associating this moth with the group of moths that earlier flew around the 
lamp.) In brief, what I suggest is that the episode of the ambush of the night moth calls 
for a dual explanation: mechanistic (based on the hunting instinct) and mentalistic 
(based on the use of mental processes).

2.5	 Matching a mentalistic explanation to behavior:  
The Principle of New Application

The use of dual explanations for observations of complex behaviors led me to the fol-
lowing question: for what kind of behavioral components, behavioral states, is the sug-
gestion of a mentalistic explanation called for? The attempt to answer this question 
produced the formulation of a new principle, which I call the “Principle of New Appli-
cation,” that considers the behavioral element likely to need mentalistic explanations.

The Principle of New Application: The following behavioral cases are likely to attest 
to mentalistic activity (intention, belief, purpose, knowledge, awareness, and thinking) 
and require mentalistic explanations:

	 A.	 The use of existing behaviors (mainly instinctive) to attain new goals, different 
from the goals achieved previously by means of these behaviors;

	 B.	 The use of different behaviors to achieve the same goal.

What justification underlies this principle? The justification is based on the mentalistic 
goal-directed scheme: if X has the will (W) to achieve a certain goal (G), and if X be-
lieves that performing a certain action (A) will achieve (G), it will be logical for X to 
perform (A).

This is a scheme of mentalistic explanation that we apply to observations of the follow-
ing kind: X performed action A and achieved goal G. But in several cases these observa-
tions may at first sight be assigned a mentalistic explanation even though they are ex-
plained by a mechanistic explanation. For example, a torpedo’s behavior seems 
goal-directed, even though its operating and navigation equipment is wholly mechanis-
tic; the behavior of Max, falling freely with his legs above and his back below, seems 
mentalistic because in the course of the fall the cat flips over and lands on his four paws, 
even though this behavior is instinctive, innate, and characteristic of cats. To eliminate 
errors of this kind and to increase the likelihood of fitting of the mentalistic explanation 
to this behavior, I propose the Principle of New Application. In my opinion, this prin-
ciple deals with an area of behavior for which it will be hard to suggest a mechanistic 
explanation. Why? The answer consists of two parts: first I shall examine how this prin-
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ciple is connected to the mentalistic goal-directed explanation, and then I shall test if it 
is possible to propose a mechanistic explanation even for these special situations.

Mentalistic explanation: To justify the first part of the Principle of New Applica-
tion by means of the goal-directed explanation, we shall examine the following two 
observations:

		  (a) X performed A to achieve G1

		  (b) X performed A to achieve G2

According to (a) and the goal-driven explanation it may be deduced that: X had Will1 
(W1) to achieve G and X believed that the performance of A would realize his will. 
Now, if we accept this inference as reasonable, it is also reasonable for us to accept the 
following inference regarding observation (b): X had W2 to achieve G2 and X believed 
that performing A would realize his will. The difference between observation (a) and 
observation (b) is that two different goals were achieved by performance of the same 
action A. This difference requires a parallel change in the Will (W) of the individual, 
and not in his Belief, because in both cases the individual performed the same action 
(A), that is, he believed that A would bring about both and G1 and G2.

To justify the second part of this principle by means of the goal-directed explana-
tion we shall examine the following two observations:

		  (c) X performed A1 and achieved G

		  (d) X performed A2 and achieved G

Now, by means of the process of inference similar to the one above, we can infer that 
X wanted to achieve G and had two beliefs: A1 would realize his will (observation (c)), 
and A2 likewise would realize his will (observation (d)).

Mechanistic explanation: Now I ask, is it possible to propose for both observations 
(a) and (b) a mechanistic explanation? My answer is that it will be difficult to do so. If 
we suggest a mechanistic explanation for (a): X performed A to achieve G1, that is, X is 
neurophysiologically programmed (like a machine) to perform A in order to achieve 
G1, it will be hard to suggest the same explanation for (b): X performed A to achieve 
G2, that is, for the observations that X achieved other possible goals (G2 G3 …) by 
means of the same action A, because these goals are not part of the machine’s program. 
To explain the achievement of other goals one must turn to the inner world of X, to his 
different wills to achieve different goals by means of the same action.

Similarly, it is hard to suggest a mechanistic explanation for the two observations 
(c) and (d). If X is neurophysiologically programmed (like a machine) to perform A1 
to achieve G, it will be hard to suggest the same explanation for observation (d): X 
performed A2 to achieve G, that is, for the observations that X achieved G by means of 
different actions. To explain the achievement of the same goal by means of different 
actions, one has to turn to X’s inner world, his will to achieve the same goal by means 
of his belief that different actions will realize his will.
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On these grounds it is possible to propose the Principle of New Application, accord-
ing to which different goals achieved by the same behavior, and the same goal achieved 
by different responses, attest to an appropriate mental activity (change of will or belief).

In the two episodes of the ambush for Aviva and the ambush for the night moth, Max 
demonstrated the use of mainly instinctive behavior in order to achieve new goals. In 
the former episode Max used hunting/ambush behavior to achieve attention and pet-
ting from Aviva. These are entirely different goals from those of the hunt. In the latter 
episode the explanation is slightly more complicated because the instinctive hypothe-
sis can be put forward: Max’s goal in the ambush of the night moth was to hunt and eat 
the moth. In my view this hypothesis is not supported on account of the following 
observations and considerations, which sustain the mentalistic hypothesis that Max 
wanted to amuse himself.

First, I do not believe that Max’s intention was to satisfy his hunger by eating the 
moth. As noted, Max has a 24-hour a day food supply, he is not famished like an alley 
cat, and does not have to go to any trouble to satisfy his hunger pangs. Furthermore, 
Max eats only one thing, the special food we buy for him at the pet shop. This is dry, 
nourishing food, which contains everything a cat needs. He refuses to eat any other 
food. It transpires that this is not such unusual behavior in housecats, which show re-
luctance to touch new foods (e.g., Bradshaw et al., 2000).

Dr. Richard Schuster, my good friend at the Psychology department, who research-
es social behavior in animals, told me that his cat, Darwin, behaved like Max too. One 
day, feeling kind-hearted, Richard decided to give Darwin a treat, to prepare him a feast 
for his dinner. He bought a can of expensive and tasty meat, whose smell made Rich-
ard’s mouth water. He tossed Darwin’s regular food into the trash, and spooned onto his 
plate this cordon bleu dish. He saved the rest of the meat from the can in the fridge for 
other meals. Richard was certain that Darwin would hurry over to the tasty meal, gob-
ble it down, and lick his lips in sheer bliss. But what did Darwin do? Sniffed the food, 
turned his feline rear end to it, and went to stretch out on the couch. Alright, Richard 
thought, maybe he’s not all that hungry. The next morning the food still lay on the plate. 
Okay, Richard said to himself, you’ll eat that or stay hungry. I didn’t spend a fortune of 
money on you for nothing. A day passed, and another; the meat in the plate began to 
change color and go off, and Richard had to throw it out. Darwin didn’t eat. He just 
drank water. Eventually Richard, with a heart-rending sigh, tossed out what was left of 
the entire can and restored to Darwin his accustomed food.

Secondly, Max is a housecat, whose entire world is limited to the area of our apart-
ment; he has never learned to hunt. Whoever thinks that knowledge of how to hunt 
and prey is wholly present from birth in the cat’s head is making a serious mistake. As 
stated, cats learn to hunt. An important part of their education for hunting is taught by 
the mother cat. If the cat does not gain experience or train in stalking and killing prey, 
it will not chase mice, pounce on birds, or know how to put its hunting instinct into 
practice. Without learning, the cat’s responses will not adapt to the environment, which 
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changes ceaselessly. Learning is what ensures the cat’s vast capacity for adaptation to 
the various theaters of the hunt, which alter without end (see on this, e.g., Morris, 
1986; Tabor, 1997).

Well then: what was Max busy with there under the porch light? In my opinion Max 
wanted to amuse himself with the artful moth, to chase after it again and again, as he 
was accustomed to do with the ball of paper (a ball of paper game). I crumple a sheet 
of paper and make it into a sphere the size of a ping-pong ball and toss it in front of 
Max’s nose. The cat begins to chase it, jabs it with his forepaws, continues chasing the 
ball as it rolls under the tables and chairs, jumps on it, traps it between his legs, punch-
es it away, and again chases after the evasive ball. This behavior, which also has been 
described in the literature cited above, is constructed of a large number of behavioral 
components of hunting.

Other games too between Max and Aviva and me are composed of behavioral 
hunting components. For example, we may look at the game of scratches and biting. 
Max is positioned in front of me in his seated-sphinx posture with his two forepaws 
outstretched. I pass my right hand quickly in front of his eyes, to the sides, forward and 
back, aiming to tap him lightly on the head with my fingers. For his part, Max tries to 
strike my hand with his forepaws or to grab it in his mouth. He is fast, and ultimately 
leaves a few scratches on my arm, which brings the game to an end as I hurry to the 
bathroom to disinfect them. Moreover, when he sometimes succeeds in getting my 
hand in his mouth, his bite is light and does not wound.

While this game activates instinctive hunting responses in Max (even though he 
has never really bitten my hand!) it is hard to see what remnant of instinctive behavior 
is triggered by the following games. These are games which, I believe, support the hy-
pothesis that Max wants to enjoy himself, just like me.

The armchair: catch. Max likes to play this game with me and with Aviva. When 
I return from the kitchen with a cup of coffee, planning to sit in my armchair facing the 
television set, Max beats me to it with a sprint and leaps into the armchair an instant 
before I am about to sit in it. His body is all tense and his glittering eyes are fixed on 
me. “Max”, I say loudly and jokingly, “What are you doing, you naughty cat, taking my 
place on purpose?” I place the cup on the table and the moment I stretch my hand out 
to him he springs out of the armchair and begins to run around, throwing back at me 
fast looks as if to say, “Catch me – if you can”. Now the real fun begins. I jump at Max, 
who with amazing agility escapes between the chairs and under the tables; I shove the 
furniture about with scrapes and bangs, thrust out my hand to the tricky cat, who es-
capes into the kitchen. When I run into the kitchen the cat flees into the bathroom, and 
from there through the passageway into the lounge, and with a leap into my armchair. 
And the chase begins again. Just as I reach my arm out to this spectacular cat, he jumps 
up and runs off. Finally, breathing heavily and laughing heartily, I collapse into the 
armchair worn out, gulp down some coffee, and declare in surrender, “You win, Max. 
That’s it. I can’t move anymore”. Max stops, resumes his sphinx-like pose, levels his blue 
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eyes at me for a long staring moment, and then, like one who has accepted the decision 
– the game is over, begins to lick himself.

While Max is busy with his toilet, I ponder his antics. Can this behavior be explained 
as instinct? Did Mother Evolution prepare Max to sport with me at the armchair: catch? 
Was this behavior innate, an automatic, involuntary response? I don’t think so.

What did Max have to learn and know in order to play this game with me?
First, Max had to learn my habits, that the armchair in front of the TV is mine, 

where I sit; that when I get up and go to the kitchen and return from there with the cup 
in my hand I am heading for my armchair in order to go on sitting in it, drinking, and 
watching television.

Second, Max had to attract my attention so that he could convey to me the mes-
sage that he wanted to play. And I must admit, the cat passed his wishes on to me with 
the utmost success. He jumped into the armchair and prevented me from sitting in it, 
just as I was about to do so, an act that got my attention at once. And the moment our 
looks met, the moment I stretched out my hand to him, he leapt up and ran off, shoot-
ing rapid backward looks at me. Only a fool would not realize that Max was inviting a 
chase, especially considering that the cat stopped from time to time to check that I had 
indeed got it, and that I was in motion after him. And indeed I had got it, and skipped 
after him making laughing and fun noises: “Hey, Max the cat – watch it, the big bear is 
coming after you, growl growl growl.”

Thirdly, Max had to weigh up this complex information in his head, my habitual 
behavior, the way to pass the message to me about the game in order to achieve his goal 
– a chasing game. Do you have a better explanation than this? It is hard to imagine that 
Max, who had grown up with us his whole life, would train in escaping and flight from 
predators bigger and stronger than he. To the best of my knowledge, the literature has 
not reported on this.

I believe that additional testimony supporting the explanation that in the episode of 
the armchair: chase Max wished to play and enjoy himself is the game-variant called the 
armchair: petting. This variant attests that Max is able to perform the same behavior in 
order to achieve a different goal. According to the Principle of New Applications, de-
scribed above, the behavior attests to high adaptive cognitive activity (awareness and 
thinking) and requires mentalistic explanations. The explanation for the armchair: 
catch is through attributing to Max the wish to play and have fun, and the explanation 
for the armchair: petting is through attribution of the desire to be petted.

In this latter game, an instant before I make to sit in the armchair Max has jumped 
into it, flipped over onto his back, and stuck his head back. “Hey Max,” I joke, “What 
do you want, baby, a little petting – stroking and tickling on the belly and under the 
chin?” And when I stroke him and tickle him, suddenly he grabs my hand between his 
two front paws without unsheathing his sharp claws, and slightly bites the palm. A 
touching act. I do not understand how Max is able to prevent his claws from emerging. 
Every time he stretches his body, sticks out his forepaws, or gets hold of something 
with his legs, the claws come out in a mechanical and automatic reflex (see Tabor, 1997 



	 Chapter 2.  Anecdotes and the methodology of testing hypotheses	 

on the machinery of extending claws). His canine teeth are long, strong, and sharp. If 
he wanted he could sink them effortlessly deep into my palm. But he does not. He bites 
my hand the way we bite our little children, who giggle in pleasure as a sign of love. 
And frequently, in pleasure and with a wide smile, I have seen Max play in the same 
way with Aviva. A joyful sight for the eyes.

If the insistent reader still asserts that these last games too, the armchair: catch 
and petting games, are in the end based on instinctive, evolutionary components of 
the hunt, I maintain that the next game, the tail game, will attest with a force that can 
hardly be explained on a mechanistic basis, that indeed Max likes to play and amuse 
himself for the purpose of enjoyment itself.

As noted, Max likes to play all sorts of games, and it transpires that he catches on 
very quickly how to play new games. The tail game first happened in our large lounge. 
In front of the television set is a handsome, oval table. To its left stands my armchair, 
to its right Aviva’s armchair, and behind it a sofa, facing the TV. One evening, while I 
was eating dinner while watching television, Max jumped onto the sofa and came up 
to me, placed his two forepaws on the table, and with deep curiosity sniffed at my food, 
over and over. I hadn’t the heart to shoo him away and simply chided him, “Max, that’s 
not for you. That’s my food. Go on, get off. Sit on the sofa.” A little while later the meal 
was finished. Max turned his back to me, lay on his belly, the upper part of his body 
resting on the arm of the sofa and his long tail wagging right and left. I wanted to com-
pensate him and I began to play with him. I placed my hand on his tail, pressed it 
gently to the sofa, and released it. Max moved his tail quickly to the right and to my 
great astonishment returned it to the place of the pressing a few seconds later. Again I 
pressed it and let go. This time Max moved his tail to the left and again replaced it on 
the pressing spot. Again I pressed it, and then again. Press, let go, move the tail, and 
back to the pressing place. Thus the tail game was created. From the time when this 
game was invented Max would come to me occasionally, lie on his belly with his wag-
ging tail directed at me, and I never refused to play with him. Sometimes the game 
took place on the sofa and sometimes on the floor. In summer, when I am sitting in my 
armchair barefoot, Max lies on the floor and wags his tail directed toward me. I gently 
press the tail with my bare foot and let go. Max wags his tail right or left, and returns it 
accurately to the place of the pressing. Over and over, until I get tired. The phenome-
non is incredible. How does he remember to put his tail back exactly on the right spot, 
without turning his head? His mental ability to situate his tail in space is noteworthy. 
Does this game serve some evolutionary purpose? And is it possible to see the tail 
game as some element in instinctive behavior? It seems to me that the answers to both 
these questions are negative.

In sum, what does all that say to us? What can we deduce from the complex of 
these game behaviors in respect of the ambush for the night moth? I believe that this 
complex shows that parts of Max’s complicated behavior require mentalistic interpre-
tations, that is, it is very hard to explain his behavior as a whole by resorting to mecha-
nistic processes and systems alone.





chapter 3

Free will, consciousness, and explanation

The aim of this chapter is to suggest reasons and justifications for explaining the cat’s 
public everyday behavior mentalistically, by appeal to his internal-conscious world. 
What is the evidence that the cat is endowed with consciousness? The basic idea is to 
develop a behavioral criterion for free will applicable to humans, and to suggest that 
the cat’s behavior meets this criterion, is performed consciously, like the free-will be-
havior performed consciously by human beings. This justified attribution of con-
sciousness to the cat allows the use of explanatory terms of the mind, such as inten-
tion, will, purpose, and knowledge. In addition, the chapter considers other evidence 
of consciousness in animals, the possibility that there are levels of consciousness, the 
possibility of knowing other minds, and the complex relationship of explanations and 
the individual’s awareness of her own behavior.

I went to the cinema of my own free will, because I decided that my wife would 
choose which film we were going to, just as she determines everything.

In the two preceding chapters I argued that in several cases it was hard to suggest a 
mechanistic explanation for Max’s behavior, so I proposed a mentalistic explanation. 
In those cases I assumed overtly or covertly that Max acted out of free will. For exam-
ple, in the interpretation of the episode of the ambush for the night moth I suggested 
that Max waylaid the moth for his amusement, and in the interpretation of the episode 
of non-change of direction I suggested that sometimes Max chose of his free will to 
obey Aviva’s call to go to her and sometimes he decided to continue on his own way.

Furthermore, the very question of whether to explain a given behavior mechanis-
tically or mentalistically, as we shall see at once, touches on the metaphysical question 
about free will: does a person act out of free will, out of free choice, or is everything 
perhaps determined causally. This is a weighty and profound matter, on which in the 
present context I will be able to offer no more than a very brief comment (on this see, 
e.g., Ekstrom, 2000; Kane, 2002a; McFee, 2000; Smilansky, 2000). In general, three 
basic approaches exist to the problem of free will. According to the hard determinist 
approach there is no free choice and everything is determined in advance, and the 
individual’s behavior can be explained by means of causal explanations that prevail in 
the natural sciences. Given a certain situation and a certain natural law, only one sole 
result-response is determined, so it is impossible to say that in such a state of affairs 
any other response will be obtained, as we would expect on the assumption of free will 
and personal responsibility. According to the libertarian approach, determinism is un-
tenable because there are people who act out of free will and out of free choice. Ac-
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cording to this approach, a human being has the ability to act beyond physical and 
neurophysiological determinism. According to the compatibilist approach, personal 
responsibility, resting on free will, complies with determinism, for otherwise how may 
one justify our blaming David for kicking Joey on purpose, but our letting him off for 
kicking his neurophysiologist as a result of the knee reflex test?

A number of researchers suggests a distinction between a causal-explanation, or 
an event-explanation, which applies to physical and biological events, phenomena, 
and a reason-explanation, or an action-explanation, which applies to actions of the 
person (see, e.g., McFee, 2000; Ginet, 2002). Without going into the unanswerable 
question of whether these two kinds of explanation are qualitatively different, or into 
the unending discussion of the many arguments for and against this distinction (argu-
ments that I shall in part discuss later on), I just note the two following things. First, I 
believe that methodologically an explanation for behavior such as raising a hand in 
greeting by resorting to the individual’s intentions differs from an explanation of the 
motor movement of the hand or the movement of a billiard ball. In the latter case the 
causal factor may be observed (movement of the cue striking the ball) independently 
of the observation of the outcome (the ball’s motion), whereas in the case of raising the 
hand in greeting this movement carries meaning for both the greeter and the greeted, 
and it is hard to separate the motor movement from its meaning (see similar discus-
sions in Audi, 1993; Ginet, 2002; O’Connor, 2002).

Secondly, I maintain that the following example substantiates this distinction be-
tween a causal-explanation and a reason-explanation intuitively. Let us look at the sad 
case where David commits suicide by leaping off the Eshkol Tower at Haifa University. 
The causal-explanation of the event of ‘the death of David’ will center on an account of 
the neurophysiological process that led David to hurl himself out of the top-story win-
dow of the tower. By contrast, the action-explanation for David’s deed will concentrate 
on the mental process responsible for the ending of his life. Given these two explana-
tions, the major question arises: is it possible to translate, or to reduce, the second ex-
planation (which has recourse to the mental process) to the first explanation (which 
has recourse to the brain, the neurophysiological process)? If the answer is affirmative, 
the mental explanation may in essence be seen as a causal-explanation. But if the an-
swer is negative we must take the dualist approach, with two different kinds of expla-
nation. As stated, the controversy over this question has not been settled and the de-
bate continues. Personally, I believe that the arguments for the dualist approach are 
more convincing (see a discussion on this matter later).

From these aspects, it seems to me that the ‘methodological dualism’ approach 
(which attempts to determine if Max’s behavior is subject to a mechanistic (causal-) or 
to a mentalistic (reason-) explanation, and proposes that understanding the entire be-
havior may be based on these two kinds of explanation together) may be regarded as 
close to the compatibilist approach. On the one hand, I agree that phenomena exist 
whose most efficient explanation is by means of terms taken from the world of free 
will, and on the other I agree that phenomena exist that may be explained and pre-
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dicted by means of theories prevailing in the natural sciences. Still, I think that great 
differences lie between the compatibilist approach and my own.

A.	 The philosophy of free will is, at root, a metaphysical, ontological, and ethical 
discussion, which resounds through Greek philosophy and continues to the present 
day. This is a ramified discussion, replete with arguments and counter-arguments, 
which apparently will go on for ever (see wide-ranging reviews in Clarke, 2003; Kane, 
2002b). By contrast, methodological dualism is an empirical methodological approach 
that concentrates on such research questions as these: Is a given behavior of a cat sub-
ject to explanation by neurophysiological, genetic, and evolutionary processes, or 
must other explanations connected to mental processes, that is, private behavior, be 
resorted to? And can one suggest for a complex behavior, consisting of several sub-
behaviors, some of which may be subject to mechanistic explanations and some to 
mentalistic, a general explanation coherently organized? In other words, methodo-
logical dualism is concerned with developing a scientific procedure that will allow the 
researcher to arrive at reasonable answers to these and similar questions.

B.	 The question about free will in the cat is also discussed here from the empirical 
research aspect. For example, does a certain hypothesis, that a given behavior express-
es free choice, obtain empirical support? This hypothesis, which ultimately is tried 
before the court of the empirical test, is constructed by means of different criteria 
based on philosophical knowledge, scientific knowledge, and everyday psychology. 
For example, a behavior that is hard to explain by mechanistic explanations is that 
which may be subject to an interpretation that satisfies the requirements of the Princi-
ple of New Application that I posited in the last chapter: when existing behaviors 
(chiefly instinctive behaviors) are used for the sake of achieving new goals, and when 
different behaviors are used in order to achieve the same goal.

Here is another example. The philosophy of free will proposes that free will is a 
condition for behavior that manifests responsibility. This responsibility seems hard to 
find in the behavior of the cat, as responsibility is in essence normative – do this and 
nothing else. This behavior is internalized and arouses various internal feelings, such 
as guilt (conscience). Nevertheless, I will ask: Is behavior associated with responsibil-
ity likely to arise in a cat? Is it possible to hypothesize that Max’s behavior expresses 
something in which a feeling of guilt may be discerned, behavior that hints that Max 
understands that he has infringed a proscription? As we shall see later, there is an in-
dication of this.

C.	 Methodological dualism assumes that two kinds of explanatory hypotheses, the 
mechanistic and the mentalistic, may under certain conditions suggest different pre-
dictions that are subject to confirmation/refutation. Be the result of the empirical test 
as it may, according to methodological dualism there is no final decision in favor of this 
hypothesis or another. Knowledge is provisional. We use certain basic knowledge in 
which we have great theoretical/empirical confidence, and by its means construct new 
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hypotheses for an empirical test. But even this basic knowledge may be put to a new test 
when new questions about it arise (on this matter see Rakover, 2003). Scientific re-
search, then, is never-ending, and from this point of view I agree entirely with Popper:

The game of science is, in principle, without end. He who decides one day that 
scientific statements do not call for any further test and that they can be regarded 
as finally verified, retires from the game. (Popper, 1972, p. 53)

In this chapter I shall try to suggest several behavioral indicators of free will. First I will 
discuss the question of the methodological status of a behavioral indicator, then I will 
propose several behaviors in Max that are indicators of free will, and finally I will dis-
cuss the relationship of free will, consciousness, and explanation.

3.1	 The methodological status of indicators of private behavior

The discussion of indicators is based on the following distinction I made in the previ-
ous chapter between the question of the experiment and the question of the anecdotal 
observation:

The experiment is based on an attempt to solve the following problem:

		  Behavior(?) = f(Situation, Theory).

That is, the question that this experiment poses is, given a certain situation (S) and a 
certain theory (T), will the Behavior, which we derive from S and T, be obtained?

By contrast, with the anecdotal observation we try to solve the following problem:

		  Behavior = f[Situation, Theory(?)]

That is, given a Behavior in a certain situation, the question is, which theory must we 
construct so that this theory will connect the behavior to the situation in the most ef-
ficient explanatory way?

In the present case, the theory we are seeking may acquire different forms, for 
example, neurophysiological theories, cognitive theories based on analogy to the com-
puter (whether this analogy is built on classic programs or neural networks), or folk 
theories based on private behavior.

The indicators we are talking about in this chapter are indicators of an animal’s 
private behavior that may explain its public behavior.

A proposal for behavioral indicators: Certain public behaviors Bo that appear in 
certain situations S are indicators of a certain private behavior Bp when the following 
conditions are met:

A.	 There is a theory Tp based on Bp, and empirical observations that support a connec-
tion of the kind Bo = f(S, Tp), that is, a family of connections exists between certain situ-
ations and certain responses that are explained by Tp;
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B.	 This connection is nothing other than a kind of correlation, association, because S 
and Bo are likely to indicate Bp, but are not like necessary and sufficient conditions for Bp.

As an example of a family of correlations explained by the concept of fear (Bp), we 
shall look at three episodes.

Escape response: When our neighbor Nurit visited our apartment accompanied 
by her big dog Snow, Max ran away quickly behind the large mirror in the lounge. As 
stated, the mentalistic explanation for this behavior is by means of the concept of fear 
as representing private behavior: Max ran from the frightening dog and found a hide-
out behind the mirror.

Defense response: After Max disappeared behind the mirror, Snow began to sniff 
around it. Suddenly Max stuck his head out from behind the mirror and found himself 
thirty centimeters away from the head of the dog. At once he arched his body and 
hissed. The outcome was that Snow was startled, and ran out of our apartment. It is 
reasonable to suppose that in this threatening situation, in the close presence of the 
dog, Max went into a situation of fear accompanied by aggressiveness and responded 
in the way he did, with a defense response.

Startle and freeze response: One day, due to a freak gust of wind, the door 
slammed shut with a sudden loud bang, which caused in Aviva and in me a fear re-
sponse expressed in Startle. I noticed that Max too shrank back, and went briefly into 
a state of immobility.

These three responses – escape, defense, and Startle/freeze – express a situation of 
fear that arose in Max as a result of three certain (fear-arousing) stimuli: the dog’s enter-
ing the apartment, the presence of the dog’s head close to the cat, a sudden loud noise. 
In these situations, then, one can see these responses as indicators of Max’s private re-
sponse – the fear response. But here the following question arises: is not this evidence a 
kind of circular definition? That is, on the one hand I explain the responses to the three 
situations by means of fear, and on the other hand I use the same situations and re-
sponses to infer the private response – fear. Is this circularity destructive? I believe not.

First, here one theory is at issue, which is connected with the concept of fear, and 
which explains the appearance of the various responses in different situations of stim-
ulus in cats (Max) and other creatures (e.g., humans). Secondly, although to the best of 
my knowledge there is no decisive definition of a frightening stimulus, in consequence 
of an inductive collection of relevant observations, frightening stimuli may be charac-
terized by the following qualities: they are stimuli that arouse pain innately, they are 
strong and sudden stimuli, and they are learned stimuli that have appeared in associa-
tion with painful situations or the two foregoing kinds of stimuli. Fear responses are 
those that arise with behavioral stimuli/situations such as: escape, avoidance, Startle, 
freezing, and defense (attack). These generalizations are, I think, broad enough to 
break free of the circularity and to establish an empirical-theoretical framework 
whereby different behaviors that appear in diverse situations of fear in various animals 
may be explained.
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3.2	 Indicators of free will in Max the cat

By virtue of the above literature on free will and action (see, e.g., Audi, 1993; Rosen-
berg, 1988; Stout, 1996), and of everyday logic, I chose a number of behaviors that in 
human beings are interpreted as expressions of free will, and I applied them to Max’s 
behavior. This approach is undoubtedly anthropomorphist, but I honestly have no idea 
of what the interpretation of free will is in a cat. All I do know is that in the assumption 
of free will and personal responsibility in the human, an assumption that accords with 
the libertarian, compatibilist philosophical outlook, and with everyday psychology, 
these behaviors are interpreted as free will. This application from the human’s behavior 
to the cat’s behavior, as I stressed earlier, is just by way of hypothesis. In this sense the 
indicators of free will may be regarded as hypotheses on private behavior, that is, on 
the internal experience that we have a real possibility of free choice and that we are not 
forced to behave only in a certain way.

These behaviors that allude to free will are not independent of each other, yet de-
spite the partial overlapping I maintain that each and every quality is unique.

Initiative – The individual is the source of the behavior and the behavior springs 
from her. This behavior is not a kind of reflex or instinct; that is, the individual does 
not make the same response to the same stimulus at different times. Here it is notable 
that the start of a new behavior is the end of other behaviors performed by the indi-
vidual, for example, rising, which concludes sitting or lying. (Some of our behaviors 
are performed all the time, such as replacement of materials, blood circulation, and 
activities of heart, lungs, and kidneys. Some of these behaviors we are conscious of, 
and in a great many of them we are not in a state of consciousness.)

Persistence – The individual controls her behavior and persists in it despite sev-
eral obstacles that crop up in her path.

Choice – The individual has the possibility of choosing out of a number of behav-
ioral alternatives, including a choice between the possibility of continuing with an exist-
ing behavior or changing it. A choice arises also when the individual is confronted with 
several stimuli and she decides to approach or to distance herself from one of them.

Interruption of the flow of the behavior – The individual interrupts the 
flow of an initiated behavior without an external factor obliging her to do so, and then 
resumes with the behavior itself until its conclusion, namely the attainment of her goal.

Infringing prohibitions – The individual tends to violate prohibitions when 
she believes that she is not under surveillance.

The principle of new application – The individual uses existing behaviors 
(mainly instinctive behaviors) for the purpose of attaining new goals, and uses differ-
ent behaviors in order to achieve the same goal.

Here perhaps is the place to suggest a list of kinds of behaviors that Max is able to 
use to achieve various goals:
1	 Scratching with the claws of his forepaws
2	 Biting
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3	 Fixing with looks
4	 Loud wailing
5	 Movements of ears and of tail
6	 Body postures (standing, sitting, crouching, and lying)
7	 Body movements (running, jumping).

These behaviors, for the most part, are based on genetic-evolutionary elements and are 
subject to mechanistic explanations. Yet Max apparently uses them to attain different 
goals (to create communication between himself and us) and thus he exhibits free will. 
Analogously, I will suggest that human beings too use mechanical behaviors to achieve 
various objectives. Clearly, motor movements of my hands and feet are explained by 
an appeal to the appropriate neurophysiological mechanism. But these movements are 
harnessed to different goals, according to my free will. And now to the indicators:

Initiative

Jumping onto knees: Max jumps onto my knees or Aviva’s without our calling him.
Jumping off knees: Max gets of our knees even when we go on stroking him and 

are enjoying his presence.
Scratching armchair–knees: While I am watching television in the evening, Max 

occasionally has the habit of scratching the left side of the seat of the armchair. (By 
now this spot is torn to pieces.) I turn to him and we exchange looks. Afterwards I 
respond to him, lean over to him, lift him up, lay him across my knees, stroke him, and 
Max begins to purr. (In a few cases he gets up and begins to bang against my stomach. 
This is an instinctive reaction connected with sucking.) In this case, then, Max uses 
scratching to get petted (stroking, tickling his head, behind his ears).

Scratching throat and jaw: Max loves to have his throat and lower jaw scratched. 
He indicates that he wants this by raising his head and stretching it backwards.

Combing the fur: Max greatly likes to have his fur combed. Aviva is charged with 
this job and when she gets back from her morning walk (I’m still sleeping) Max leaps 
out from wherever he is lazing and runs to her with a loud mewing. She settles herself 
on the telephone stool and Max at once lies on his belly and then on his side. (Some-
times the fur combing takes place when Max is sitting on the telephone stand.) A 
number of times, when Aviva was occupied and did not comb him on entering the 
house, Max attacked the armrest of her armchair with scratches.

Games: As I described earlier, in several cases Max initiated the start of the games, 
for example the tail game (he lies in front of my feet as I sit in the armchair and begins 
to wag his tail) and the armchair-catch or petting games (see previous chapter). An-
other game that Max likes to play is similar to the armchair-catch game. In this one, 
the chasing game, Max goads me to chase him when I’m sitting in the armchair. Sud-
denly he jumps up and thumps the chair’s right armrest, and then goes back and flops 
onto the floor. His eyes meet mine and I discern from his body posture that Max is 
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ready for the chase. When I get up from the armchair the fun begins: Max runs off 
under tables, the sofa, and the chairs, while I push them around so as to catch him. I 
call out loudly, “Max, you beautiful cat, here I am to catch you”. He slips out of my 
hands (or between my feet) lithely. Usually the chase ends when Max leaps into my 
armchair and waits to be petted.

Rolling over onto back: continue petting: Max lies on the floor, I bend over him 
and stroke and pet him. When I straighten up and am about to go, Max quickly thrusts 
out his forepaw and slaps it down onto my shoe. When I stroke him again, he takes his 
paw off my shoe. (This episode raises a thought: does Max connect my shoe and my 
hand, and treat them as a single entity? If the answer is positive, how can we explain 
the following behaviors: when I move my finger in front of his face he follows the fin-
ger and not any other part of my body. And when I put a pen under the tightly stretched 
coverlet on the sofa on which Max is lying and move it right and left, Max follows the 
movement of the pen and hits it with his paw, but not the hand that moves the pen. 
Perhaps in these cases Max is wholly concentrated on the movement of the stimulus.)

Persistence

Getting off knees: Sometimes, while Max is lying on my knees I notice that he turns 
his head this way and that, and I sense through my knees that he is about jump of 
them. Sure enough, he leaps off me. Occasionally I stop him from jumping off, but 
when I remove my hand he takes the opportunity to jump off. I interpret this behavior 
as the persistence of will over time.

Jumping onto the sofa: In the evening, as I am glued to the television, I notice 
Max stepping toward the sofa to the right of the TV set and a little behind the arm-
chair. When Max passes to my right, and changes from walking to readiness leap onto 
the sofa, I place my right hand on him and stop him from jumping. After about thirty 
seconds I remove my hand and Max jumps onto the sofa. The interpretation of this 
case is similar to that of the episode of getting off knees.

Licking fur: Several times when Max was busy licking his fur I stopped this activ-
ity. Afterwards, when I took my hand off him, Max resumed his prior activity and 
persisted at it. This episode is more complicated than the foregoing episodes to inter-
pret, because licking behavior is characteristic of cats and is taken as instinctive. There-
fore one may suggest the following as an alternative to the interpretation of ‘persist-
ence of will’: this behavior reflects continuity of the motivational situation that 
underlies it.

Setting Max on knees: Usually Max obeys Aviva, and when she calls him he comes 
at once. But some cases occur when he, for example, lying snoozing on the floor, does 
not answer her call. On these few occasions Aviva rises from her armchair, picks the 
cat up, and settles him on her knees. But the moment she takes her hand off him Max 
takes the opportunity to jump off her knees. Again, the interpretation of this case is 
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like that for the two preceding – Max’s will persists over time. He didn’t want to sit on 
her knees in the first place, and he does what he wants the moment he can.

Non-change of direction of walk: As stated, when Aviva calls Max he answers her 
in many cases, alters his behavior (e.g., the direction he is going), and comes to her. 
But in a number of cases, even though he turns his head toward her while he is still 
walking, and even stops, he chooses in the end not to go to her and he continues on his 
way. Although according to Aviva’s appeal is well rewarded with petting, the cat con-
tinues with his original behavior. The explanation for this behavior, as in the previous 
cases, suggests that Max continues to satisfy his prior wishes. He had the choice of 
continuing on his way or going to Aviva (he turned his head in her direction and 
stopped), and he chose the first option and persisted in its performance.

Non-change of lying: This behavior is very similar to non-change of direction of 
walk. Max lies on the floor, his head between his outspread legs. Aviva calls him and 
he, even though he turns his ears toward her, does not stir from his place. (In similar 
cases when I call him, he doesn’t even bother to move his ears.)

Choice

Almost every action may be conceptualized between performance and non-perform-
ance, that is, performance of other actions. From his aspect, almost all the above epi-
sodes are connected with the choice Max made to perform his free will. Yet several 
episodes exist of a distinct choice by Max.

Preference for Aviva: Max clearly prefers Aviva’s company to mine. This prefer-
ence is expressed in several episodes, which I shall assemble under the present head-
ing. When we are sitting watching television Max sits with face toward her, staring at 
her. Often he sits near her on the sofa next to her armchair, and brings his nose close 
to hers. When she calls him the cat mostly sidles up to her dog-like. When she goes to 
the bathroom, toilet, or her room, he customarily waylays her on the threshold be-
tween the lounge and the passage to the bedrooms, the bathroom, and the kitchen (see 
ambush for Aviva). Max usually follows her wherever she goes in our apartment and 
in many cases he “talks” to Aviva: when he approaches her he emits various kinds of 
mewing and gurgles.

I don’t have the pleasure of such a relationship. Yet this does not mean that Max is 
indifferent to me. When I get home from work Max usually jumps onto my knees in 
Aviva’s presence (especially after Aviva has lifted him off her knees). After Aviva goes 
to bed I stay to watch the sumo or boxing shows that I like. At the end of the programs, 
when I turn off the TV and go to my room, Max suddenly passes me at a run, and 
under my feet rolls over on his back, fixing me with his eyes (sleep: running-rolling 
over on the back). The meaning of his action is so clear that not even once do I not 
bend down and pet him for long moments.
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The interpretation of this collection of episodes is clear: Max has a positive atti-
tude to me, but with Aviva it is far more positive. So Max prefers Aviva to me, but at 
night, when I am left alone, he prefers to stay with me rather than be on his own.

Places for sleeping and napping: Max generally varies his place of sleeping and 
napping: on the sofa, the armchairs, the chairs of the table on the porch, the table itself 
(among the plant pots on it), the kitchen chairs, and the kitchen window-sill. My im-
pression is that he likes the sofa best (and there too he alters the place where he lies), 
but I don’t think that there is any constraint in his making these choices.

Interruption of the flow of behavior

Sitting before leaping: When Aviva is sitting in her armchair and calls Max to her, 
usually he comes to her running. But almost every time he stops his run in front of her 
right foot and changes to the seated sphinx posture (forelegs stretched out and rear 
seated on the floor). After some time (about a minute), whether Aviva calls him again 
– “Come Max, come to me you beautiful cat” – or not, the cat will jump onto her knees 
(always from the side of the right foot). Such behavior recurs also when the general 
direction of his walk/run is toward the sofa. At the sofa’s feet he stops short his flow of 
movement, and after about a minute he jumps onto it. (But here I must note that on 
several occasions I have seen Max jump onto the sofa, the armchairs, and the telephone 
stand in a direct continuous flow of movement.)

Do these cases, where the continuous movement is interrupted before the leap, 
attest to thinking, weighing up, prior to concluding the entire movement, prior to at-
taining the goal? I do not think that the running-halting-jumping is akin to the pauses 
the cat makes when on the hunt, because in these cases there is no prey that alters the 
speed of his running or that stops – a response that stimulates in the cat’s chase a re-
connaissance pause (see Taylor, 1986; Tabor, 1997; Leyhausen, 1979). Furthermore, I 
do not think that these behaviors are of the same kind as the chain of responses always 
produced (like a reflex or an instinct) by the same stimulus because interrupting the 
flow of behavior appears in various situations and at a partial frequency. From here I 
learn that it is Max who decides when to interrupt the behavior, with the (anthropo-
morphic) purpose of “evaluating the new situation”.

Is there further evidence that Max grasps a dynamic situation, a chain of events, 
and from it learns what has to be done in order to achieve his goals? I believe that the 
answer is affirmative. All the following episodes, which I discussed above – ambush 
for the night moth, ambush for Aviva, armchair-catch and petting or chasing games, 
the tail game, visit to the vet, and sleep: running-rolling over onto the back – are 
dynamic situations in which an interaction is created between Max and ourselves 
(Aviva and me). In all these episodes Max perceived the happenings as a continuum of 
events in which event (b) followed in time and space event (a), and he learned how to 
exploit them to achieve his goal.
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So as not to repeat myself ad infinitum, I shall examine the last episode sleep: 
running-rolling over on the back. How can this episode be interpreted? First I shall 
describe it again, very briefly. After I have finished watching television, have turned off 
the TV set, and am en route to my room to go to bed, Max suddenly passes me run-
ning, and rolls over onto his back in front of my feet, fixing me with his eyes. I imme-
diately stoop and pet him for many minutes.

In general this behavior is hard to see as an instinctive expression, as it does not 
take place every time I get up from the armchair and walk toward my room. When the 
episode occurs (as stated, at a not high frequency) it takes place at night (between mid-
night and two a.m.) when Max and I are in the lounge (Aviva has gone to her room), 
Max is snoozing on the sofa, and I decide to terminate my staring at the television and 
go off to my room. Why does Max do this? There are several answers. He wants to be 
petted, he wants games, or he does not want to be on his own. I do not believe that Max 
wants games, because here his behavior is different from his games behavior – see the 
description above of the armchair-catch and petting or chase games. Nor do I believe 
that Max wants petting particularly, because in the evenings, as I described above 
(jumping on knees and scratching the throat), when he indeed wants to be petted he 
jumps onto my knees. It seems to me that Max wants company, that he does not want 
to be left on his own. He has learned that at night, the moment I have turned off the TV 
set I go to my room and close the door, and he is left alone for many hours. (Inciden-
tally, Max has also learned this: the moment he hears the phone ring he jumps off the 
knees.) Therefore, the moment I turn off the television and walk to my room he re-
sponds: he runs in front of me and lies on his back. I do not stay to entertain him, 
simply because I am very tired. But as compensation I pet him for long moments.

Infringing prohibitions

Entering the bedrooms: Aviva and I prevent Max from entering our bedrooms be-
cause he leaves hairs. The ban is accomplished by closing the door and chiding (“Max, 
scram”). Max has learned, then, that he is forbidden to go into the bedrooms. Never-
theless, his curiosity compels him to visit our rooms when we forget to close the door. 
From time to time, when my bedroom door is left open and I am watching television, 
I see Max going off toward my room. As he walks I raise my voice and say, “Max, don’t 
go in there”. The cat wags his tail, sometimes sits on his rear, and sometimes retraces 
his steps and snuggles down again under the table on the porch. Sometimes he goes 
into Aviva’s room and flees when he hears her steps approaching the room, or her 
chiding. Sometimes Max sits on the threshold of Aviva’s room as she reads a book. But 
when she falls asleep the cat steals in and settles down, curled up on the chair next to 
her table. When she wakes up he runs out of the room.

At times, when I leave my room for the bathroom or toilet, Max steals into my 
room to scratch on the straw basket under the desk or to jump onto the table and smell 
the papers and the books. Hearing my approaching footsteps, before I re-enter the 



	 To Understand a Cat

room Max slips out, making a kind of mewing sound that starts somewhat high and 
descends quickly. The interpretation I give to these cases is this: Max has learned and 
knows that he may not go into our bedrooms, but his curiosity leads him to visit them. 
The speed at which he slips out of the rooms, while making his mewing noise – on 
hearing footsteps drawing near – attests, in my view, to some feeling that we humans 
call ‘guilt’. This interpretation accords somewhat with the perception of Allen (1997), 
that pinpointing errors is an important element in awareness of content. Following 
Dretske (1986), who described a cognitive-learning mechanism for mistaken repre-
sentation, Allen suggests that responses such as surprise, confusion, and rapid learn-
ing attest that the individual has perceived that she has made a mistake. I am not cer-
tain that Max indeed feels ‘guilt’, but his responses may be subject to categorization as 
surprise, rapid learning, and confusion: he at once stops his sniffing around (like 
someone caught red-handed), and quits the forbidden room posthaste (like someone 
who knows what is expected of him), making a noise that sounds to me like atonement 
for his transgression.

Scratching the armchair and its legs: Although we fixed a post wrapped in a mat 
(mat-post) next to the toilet for Max to sharpen his claws on, and although we taught 
him to scratch only on the mat-post, and although today this post looks like some-
thing hit by a hurricane, with its strands hanging off it like worms, the cat has not left 
even a single armchair unscratched through and through. Max especially likes to 
scratch the upholstery of the seat of the armchair standing against the outer side of the 
wall of my bedroom. When Max did this in our presence we would scold him, and if 
he did not stop we would approach him with a threatening movement. The result was 
that he learned to do two things. First, he learned to scratch the armchair’s wood leg 
instead of the upholstery itself (which was beginning to look like the mat-post), a 
change which, it turned out, led to a dramatic fall in our shouting at him; and second, 
he learned to scratch the chairs under the porch table – far from our field of vision and 
hearing. (When we do catch him doing it, we scold him and he stops scratching.)

In comparison with the foregoing case of entering the bedrooms, which may per-
haps be interpreted as attesting to some component of fear-guilt, I think that in the 
present case Max simply learned to distinguish places that involve immediate sharp 
negative reactions from places that involve very few negative reactions. Still, I believe 
that this learning, based on giving negative reinforcement to a response, by its nature 
is linked to fear: it is reasonable to assume that the upholstery at the edge of the arm-
chair seat arouses fear in him, and prevents him from scratching it more than scratch-
ing the armchair leg, to which, as stated, we hardly react.

The principle of new application

As may be seen from the account of the above episodes, (1) Max used existing (instinc-
tive) behaviors, such as scratching, movement, posture, etc., to attain new goals. These 
goals concern interaction with us (Aviva and me) and may be summed up in very few 
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words: Max is interested in our company and attention (petting); (2) Max uses various 
behaviors to achieve the same goal, for example, he wins petting from us by jumping 
onto our knees, onto the telephone stand, stretching his neck, rolling over onto his 
back, and suchlike behaviors.

Here the following comment is apt. So far, my observations and interpretations of 
Max’s behavior have been made from my viewpoint. Now it is worth asking the op-
posite question: What is Max’s response to our behavior (Aviva’s and mine)? How does 
he take our behavior in his living space? These are very difficult questions, because the 
answers depend on the interpretation we give to Max’s behavior.

The fact that on the one hand Max depends on us and has learned some of the 
above prohibitions, but on the other hand he treats the apartment as his own (e.g., he 
sleeps on the sofa, on the armchairs, or on the porch chairs – as he chooses), shows 
that a fairly complicated interaction of dominance exists between us: as may be seen 
from the foregoing, in many cases Max determines the start and finish of the interac-
tion. Furthermore, as many of the above-described episodes show, Max has learned 
our habits and exploits them to attain his goals, e.g., being petted. Take the example of 
the episode sleep: rolling over on the back. If Max had not learned my habits (turning 
off the TV and going to bed), I do not think he would run in front of me and roll over 
on his back a second before I go off into my bedroom to sleep.

3.3	 Discussion of indicators of free will

As I suggested above, behavioral indicators uphold the following conditions:

A.	 There is a theory Tp based on Bp, and empirical observations that support a con-
nection of the kind Bo = f(S, Tp), namely a family of connections exists between certain 
situations and certain responses that are explained by Tp (where Bp denotes private 
behavior, Bo denotes public behavior, and S denotes a situation of stimulus);

B.	 This connection is no other than a form of correlation, association, because S and 
Bo are likely to predict Bp well, but are not any kind of necessary and sufficient condi-
tions for Bp.

Following this proposal, I will now posit general conditions answering the ques-
tion when do we, human beings, treat a certain behavior as expressing free will. The 
answer is built on clear situations in which we are unwilling to ascribe free will to a 
given behavior:

Situation (a): The same individual, in the same state of stimulus, at different times 
responds with the same response.

Such cases, which include behaviors such as reflexes and instincts, are usually 
explained mechanistically (by an appeal to neurophysiological, genetic-evolutionary 
explanations). But if we obtain the following situation:
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Situation (b): the same individual, in the same situation of stimulus, at different 
times responds with different responses,

we will have to seek other explanations because it is not possible that for the same 
individual in the same state of stimulus, a law or scientific theory will produce differ-
ent predictions – responses or results. In this case, in which a theory predicts a wide 
range of responses of different kinds, no possibility exists of developing science and 
proposing a scientific explanation because in fact such a theory predicts all possibili-
ties, and therefore it explains nothing.

In such cases we have to suggest that different responses have been obtained be-
cause in fact the individual has changed. We ascribe free will to her in the case where 
the state of stimulus remains fixed, but the individual herself has changed and her re-
sponse has changed. But even in this case we must limit ourselves to a certain kind of 
variability in the individual. The change does not include neurophysiological changes 
and illnesses, which put the individual into situations in which she can only respond 
in one certain way. The development of an allergy, adolescence, aging, and processes of 
decay are instances showing that the same individual changes her behavior in an ex-
treme manner at different times. (It is very hard to decide whether to include mental 
illnesses here, or severe disturbances in behavior, because it is not clear if they can be 
explained fully by appealing to a mechanistic explanation, and also because it is hard 
to apply this concept to the behavior of the cat.)

The change in the individual that I refer to, then, is connected to changes in pri-
vate behavior, Bp, in normal situations, that is, changes in feeling, in wishes, in thought, 
in considerations. So I suggest that a behavior that attests to free will exists in the fol-
lowing conditions:

Free Will (FW) conditions: The same individual whose private behavior has 
changed responds, in the same state of stimulus, at different times, with different 
responses.

So far I have concentrated in the discussion on behavior through free will on four im-
portant components: the individual, the state of stimulus, the response, and the time. 
Now I shall introduce into the present analysis an additional component: the function 
or goal that the response realizes. This addition makes it possible to deal with the com-
plexity that characterizes the everyday behavior of Max the cat, behavior that is beyond 
simple behavior, such as reflexes, which may be described as follows: the same response 
given by the same individual in the same state of stimulus at different times. (Here it is 
worth noting that it is also possible to assign to a simple reflex a certain adaptive-evo-
lutionary function.) In this context I shall distinguish two behavioral conditions, which 
accord with the Principle of New Application (see above) and which attest to free will:

	 A.	 The same individual whose private behavior has changed responds, in the 
same state of stimulus, at different times, with different responses to achieve 
the same goal;
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	 B.	 The same individual whose private behavior has changed responds, in the 
same state of stimulus, at different times, with the same response to achieve 
different goals.

As an example of the first condition let us look at David, in Haifa, who wants with all his 
might to reach Tel Aviv (for an important meeting) in any way possible: riding in a cab, 
on a motor scooter, on a motorbike, on the bus, or in a speedboat, or even by plane. In 
this case David tries to realize his objective by different responses. That is, David exam-
ines all the possibilities of achieving his goal according to considerations of efficiency.

As an example of the second condition, we shall look at David who has driven in 
his car from Haifa to Tel Aviv: once to meet the managing director of the Far-Talk 
mobile phone company, once to hear a Mozart concert, and once to get away from 
Uzzi, to whom he owes a large sum of money. In all these cases the stimulus-environ-
mental state has not changed, so neither has the response – traveling in his car. What 
has changed, what explains David’s journey each time, is his mental state, his private 
behavior. What moves David the first time is a business matter, the second time love 
of music, and the third time unpleasantness and fear.

In both these examples David acted out of his free will (even in the last case Dav-
id could have decided differently, to stay in Haifa and settle his debts). Similarly, as 
arises from the discussion of the Principle of New Application – see above, it is possi-
ble to see that in several behavioral episodes the cat realized different goals by means 
of the same response, and the same goal by means of different responses.

So we can expand the FW conditions in the following way:

The same individual whose private behavior has changed responds, in the same 
state of stimulus, at different times, with different responses to realize the same 
goal, or with the same response to realize different goals.

As we have no possibility of conducting direct observations of the private behavior of 
another (only I can observe my own mind, that is, engage in introspection), I suggest, 
in pursuance of the methodological criterion I suggested in the first chapter, namely 
equal hypotheses testing, that if FW conditions are realized, and if it is hard to suggest 
a reasonable mechanistic explanation for this situation, this behavior may be regarded 
as an expression of free will, and an explanation may be proposed based on appeal to 
private behavior of the same individual, that is, based on appeal to the explanations 
prevalent in everyday psychology.

Here it has to be re-emphasized that the status of the mechanistic or the mentalis-
tic explanation is no more than an explanatory hypothesis which withstands the test of 
observation. For this reason, before suggesting a mentalistic explanation one must 
examine meticulously if a given episode is not susceptible to a mechanistic explana-
tion. As some of the episodes I gave above as attesting to free will may well be inter-
preted as based on learning, so that mechanistic explanations can be suggested for 
them, I shall now move on to discuss these episodes.
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Observational learning (imitation) and social learning in animals
In this section I shall concentrate on the same dynamic episodes which, in my 

opinion, Max perceived as a continuum of events in which event (b) follows in time 
and space event (a) (without attributing to Max a philosophical understanding of the 
notion of causality), and learned how to exploit them to achieve his goal: ambush for 
the night moth, ambush for Aviva, armchair-catch and petting or chasing games, the 
tail game, visit to the vet, and sleep: running-rolling over onto the back.

Can these episodes be explained by appeal to accepted mechanistic explanations, 
as with the explanation of observational learning? (Observational learning has a re-
spected long-standing research record with animals and humans; see, e.g., Bandura, 
1986; Hilgard & Bower, 1966; Mackintosh, 1974; Shettleworth, 1998.) For example, 
Meltzoff (1996) suggested that human infants are endowed with an innate urge to 
imitate humans; Boyd & Richerson (1988) suggested that imitation of behavior consti-
tutes a learning mechanism which compensates on the one hand for inflexibility in 
genetically structured behavior in animals (birds), and on the other hand for the slow 
change in behavior as a result of trial-and-error learning; and Shettleworth (1998) 
considered the possibility that a special learning mechanism exists in social observa-
tional learning. (The literature also discusses whether this kind of observational learn-
ing (imitation) is sui generis or if it can be reduced to the typical explanations of clas-
sical learning (Pavlovian) and/or of instrumental learning (Skinnerian). This discussion 
exceeds the purposes of this book.)

To substantiate the importance of this learning for our concern, we shall look at 
the following experiments carried out with cats (see John, Chesler, Bartlett & Victor, 
1968). The cats (“observers”) watched other cats (“demonstrators”) learning to avoid 
an electric shock by jumping over a hurdle. The observers learned this avoidance 
quicker than a control group that was not exposed to the demonstrators. Further, cats 
that watched the demonstrators learning to press a lever in order to obtain positive 
reinforcement (food) learned this pressing quicker than an appropriate control group 
(demonstrators that received reinforcement without pressing on a lever). So observa-
tional learning considers an observer who learns to imitate the action of the demon-
strator, learning which includes, among other things, the sequence of the demonstra-
tor’s actions that yield the reinforcement.

Is it possible, for example, to regard the armchair-catch game as a kind of obser-
vational learning? If the answer is affirmative, in principle this episode may be ex-
plained by an appeal to one of the mechanistic explanations customarily proposed for 
this kind of learning. If the answer is negative it becomes more feasible to understand 
this episode from the viewpoint of free will and to suggest an explanation suitable for 
this episode. In my opinion, this behavior should not be seen as a kind of observa-
tional learning.

In most experiments in observational learning, the observer watches the behavior 
of her own species, and tries to copy it. In the episodes of Max, the cat watched our 
behavior. Is it possible that Max learned to imitate behavior of creatures not of his 
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kind? I my opinion the answer is affirmative. Max, who has been in our company for 
about nine years, since he was a kitten, got used to us and became attached to us, and 
as a result he imitated some of our behavior. Two pieces of evidence support this an-
swer. Head on the cushion: In a large number of instances I found that Max slept on 
his side with his body on the sofa and only his head on the cushion. Speech-like mew-
ing: In many cases Max turned to us or responded to our talking to him (especially to 
Aviva) with mewing and making sound of various kinds and quality. Frequently we try 
to imitate his mewing and as a result a cat-like dialogue develops between us. In ob-
servations I made of alley cats I did not discern this form of communication (except, 
of course, for occasions of alley cats in heat.) Again, it seems to me that the cat is trying 
to imitate our verbal behavior: he has learned that communication between Aviva and 
me is verbal, and when he wants to communicate with us he addresses us with speech-
like mewing. Despite support for the argument that Max is capable of learning from 
creatures not of his kind, I believe that it is hard to explain the episode of the arm-
chair-catch game as observational learning.

Like learning, observational learning, imitation, is based on the fact that the ob-
server has acquired new information and that her behavior has changed accordingly. 
In light of this, the question arises as to what in fact Max learned to imitate in the epi-
sode of the armchair-catch game. Did Max learn to approach the armchair and sit-lie 
in it? Does this learning explain this episode? To my mind the answer is negative.

Max has jumped into and sprawled on my armchair, on Aviva’s, on the sofa, on the 
chairs on the porch, and on the table on the porch since the time he was brought into 
our apartment. I do not think that Max learned this from me (or from Aviva) by imi-
tating, because these behaviors appeared while he was still a kitten, long before we 
played the armchair-catch game.

Furthermore, this game contains several behavioral elements that do not appear 
in his approaching the armchair and sitting-lying in it. (a) Max does not just go up to 
the armchair and sit-lie in it, as he did in many cases when I found him lying in my 
armchair or when I saw him jumping into Aviva’s armchair. In the present case Max 
jumps into the armchair just an instant before I make to sit down in it. (b) In the 
present case Max does not sit or lie in the armchair (after sniffing at its seat), but stands 
on his four legs in a taut posture, intensely ready to leap from the armchair. (In the 
armchair-petting game Max at once rolls over on his back and expects me to stroke 
and tickle him.) This is a response that Max has not learned from us – Aviva and I 
simply don’t play “musical chairs”.

Then how may the armchair-catch game be explained? I believe that this explana-
tion is based on two main stages. At the first stage Max learned the following chain of 
events as a single episode: Sitting in the armchair: Sam walks toward his chair and sits 
down in it (to read or watch television). Over the years, this order of events has oc-
curred thousands of times before Max. I shall call learning of this kind “learning of 
environmental dynamics”. This is perceptual learning, accomplished through the ani-
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mal’s watching changes taking place in its surroundings, whereby it learns the tempo-
ral and spatial connection of events in its environment.

Here it is worth noting that many animals are able to learn complex patterns of 
environmental stimuli and events, such as learning a serial pattern of stimuli, of what 
leads to what, of a spatial map, and to respond to these patterns accordingly. An expla-
nation of these complex kinds of learning posits that this environmental dynamics is 
represented in the cognitive system of the animal, which uses this representation when 
it is active (see discussions in Domjan, 1998; Shettleworth, 1998).

In the second stage Max used this information, sitting in the armchair, to attain his 
goal – to play catch (or to be petted). To convey to me the message “I want to play”, 
Max jumped a second before I sat down in the armchair and stood in it in his ready-
to-run posture. (Often, as I described in the previous chapter, the game continued 
with a very enjoyable chase. This armchair-catch game is similar to the chase game 
described above.)

According to this interpretation, then, Max made an interesting connection be-
tween the following three elements: (a) his goal of playing with me, (b) the knowledge 
of sitting in the armchair, (c) attracting my attention by jumping into the armchair and 
assuming a ready-to-run pose.

Are there more episodes that may be interpreted as learning of environmental dy-
namics? The answer is affirmative. In a number of episodes that I described above, for 
example, ambush for the night moth, ambush for Aviva, visit to the vet, and sleep: 
running-rolling onto the back, Max used information about the different happenings 
that took place in his environment (the flight of the moths around the night lamp, Avi-
va’s movements in the apartment, the series of events connected with the visit to the vet, 
and my habits before I go to bed) to win attention, petting, and other social goals.

To conclude this matter I will say that the armchair-catch game is not a kind of 
imitation behavior. Although an important element in the explanation of this behavior 
is connected with observation and learning my habits of behavior (observation that 
appears in other imitation learning too), other elements are linked to Max’s will and 
goals, and to the successful path that led him to realize his intentions.

3.4	 Indicators of free will, consciousness, and explanation

In this section I shall propose two ideas: (a) that free will behavior in Max attests that 
this behavior is performed consciously, and (b) that this attribution of consciousness to 
the cat makes it possible to explain some of his behavior by appeal to consciousness 
concepts such as intention, will, and knowledge. In other words, if we feel that just as 
we appeal to our inner world to explain a considerable part of our behavior we should 
do the same to explain the cat’s behavior (i.e., refer to his inner world), we are bound to 
vindicate the argument that the cat, like us, behaves out of awareness, consciousness.
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Assuming that the above behavioral indicators are acceptable as expressing free 
will in Max, it is possible to learn that part of Max’s behavior is performed out of con-
sciousness. Support for this idea is based on the analogous argument called Free Will 
– Consciousness. First I shall present the argument briefly, and then I shall discuss it in 
detail.
1.	 In humans, according to the phenomenological-subjective approach, free will be-

havior is performed consciously.
2.	 In humans, behaviors to which free will is ascribed according to the behavioral 

approach, that is, according to the FW conditions, are also behaviors to which free 
will is ascribed according to the phenomenological-subjective approach.

3.	 In the cat, the behaviors that meet the requirements of FW conditions constitute 
indicators of free will.

4.	 In the cat, it is possible to suggest on the basis of 1, 2, and 3 that these behaviors 
are performed consciously (as understood by us, humans).

First I shall discuss the first two parts of the argument. The behavior of human beings 
may be divided into two basic categories: conscious behavior (that which is conscious, 
or that which is likely to be conscious), and unconscious behavior (that which will 
never be conscious) (e.g., Rakover, 1983a, 1996). Only some of conscious behavior 
may be regarded as free will. That is, not all conscious behavior is necessarily free will 
behavior. For example, I am aware that I have made a knee reflex response and that it 
happened despite my will. I am aware that in the Müller-Lyer illusion  the left 
horizontal line is perceived as shorter than the right horizontal line, even though I am 
aware that these two lines are of equal length. I am aware that I am imitating a person 
who talks in Cockney English even though I am not aware of the action of the (motor-
nerve) system responsible for producing this form of speech. In my army basic train-
ing I was aware that I was performing the most body-racking exercises contrary to my 
will and often without my wishing to be involved in it at all.

It is hard to imagine that an act of free will may be done without the individual 
being aware of an important part of this behavior, without awareness, consciousness, 
not being involved in this act. For example, I am aware that I intend to write this sen-
tence, and as I write it I am aware of the movement of my fingers striking the computer 
keyboard, of the text that appears before me on the monitor and its meaning, and so 
on. Yet I am not aware of the neurophysiological processes connected with the move-
ments of the fingers and their link with the eyes and brain, and all the complicated 
cognitive activity going on in my brain and that is responsible for this sentence being 
written according to the rules of language and grammar. Libet (2002) in his experi-
ments defines free will operationally in keeping with the prevalent opinion:

First, there should be no external control or cues to affect the occurrence or emer-
gence of the voluntary act under study; that is, it should be endogenous. Second, the 
subject should feel that he or she wanted to do it, on her or his own initiative, and feel 
he or she could control what is being done, when to do it or not to do it. (p. 552)
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From this definition it clearly emerges that awareness of acts is a vital part of free will 
because otherwise it would not be possible, according to the prevalent view, to under-
stand such notions as “voluntary act”; “should feel”; “wanted to do”; “own initiative”; 
“could control”. These phrases, as is readily seen, refer to the individual’s introspective 
world (to the individual’s reporting her observing her internal world): to her aware-
ness of her wishes, her feelings, and her beliefs.

Does the behaviorist perception, which does not rely on this introspection (be-
cause according to behaviorism introspection does not meet the scientific requirements 
of observation: see Rakover, 1990) accord with the perception of free will from the 
phenomenological-subjective viewpoint of the individual herself? To examine this mat-
ter I shall again present the behaviorist criterion of free will that I developed above:

FW conditions: The same individual, whose private behavior has changed, in the 
same state of stimulus, responds at different times with different responses to realize 
the same goal, or with the same response to realize different goals.

The change in the individual I refer to is connected to changes in normal private 
behavior, that is, changes in feeling, will, thought, and consideration.

I hold that if the same individual, at different times, in the same state of stimulus, 
does not respond with different responses or does not realize different goals, then one 
cannot speak of free will behavior because this behavior does not accord with Libet’s 
definition: “…the subject should feel that he or she wanted to do it, on her or his own 
initiative, and feel he or she could control what is being done, when to do it or not to 
do it”. Nor do we obtain a change of behavior as an expression of free will when in the 
same state of stimulus neurophysiological changes happen to the individual (e.g., ill-
nesses) that are subject to scientific observation, and that constrain her to behave in 
this way and not any other. This is because this situation too does not accord with what 
Libet suggests: “… there should be no external control or cues to affect the occurrence 
or emergence of the voluntary act under study; that is, it should be endogenous”. 

The upshot, then, is that attributing the concept of free will to a certain behavior 
according to FW conditions does not run counter to attributing this concept to the 
same behavior according to the phenomenological-subjective perception.

Still, it may be argued that FW conditions are too broad and allow the inclusion of 
behavior that does not clearly attest to free will. We may look at an advanced robot, 
which chooses alternative (a) over alternative (b) in the morning and reverses its 
choice at night. For the onlooker this behavior seems like an expression of free will. 
(This example is no more than a kind of variation on the Turing test, on which I shall 
expand in the following chapters.) I do not believe it is. A careful check of the specifi-
cations of the programs and software by which the robot was assembled will show that 
a mechanistic explanation can be suggested to separate the day/night behavior of our 
robot. Not so with human beings: after we ascertain that the state of stimulus is the 
same, that no neurophysiological changes have taken place that impose on the indi-
vidual an uncontrollable behavior, the change in the individual’s behavior will be ex-
plained by resorting to her private, conscious behavior, that is, to free will.
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Now I move on to consider the two last parts of the argument. Human behavior, 
which is performed out of consciousness and to which the property of free will is as-
cribed according to the phenomenological-subjective approach, also satisfies the free 
will requirements according to FW conditions. Since the behavioral indicators attest 
that Max’s behavior was performed out of free will according to the FW conditions, it 
may be proposed analogously that the free will behavior in Max was performed con-
sciously. In other words, the core of the analogy argument is constructed from the 
following elements:

		  In humans: Free will behaviors are connected to consciousness.

		  In Max: Certain behaviors attest to free will.

		  Analogy between Max and humans: These certain behaviors are conscious.

If this analogy argument holds, and some of Max’s behavior is performed through 
consciousness (when his consciousness is understood as possessing similar properties 
to human consciousness that accompanies free will), we are now able to go on to the 
next step and suggest that his behavior can be explained by appeal to the concept of 
consciousness as an explanatory concept. That is, we can now suggest that part of 
Max’s behavior will be explained by addressing his intentions, his desires, his goals, 
and the knowledge that he has acquired throughout his life. (On the distinction be-
tween consciousness as a phenomenon requiring an explanation and consciousness as 
an explanatory concept, see below.) (Here it is worth stressing that because this anal-
ogy argument – free will-consciousness – is not binding logically, this analogy is to be 
treated as a hypothesis for an empirical test.)

Kinds and levels of consciousness
Is it possible to find other evidence, other arguments, supporting the hypothesis that 
animals (including Max the cat) are aware, are conscious, of their behavior and of their 
environment? In my opinion the answer is affirmative, but as this is a question whose 
answer is complicated and calls for a review and discussion of a large number of ob-
servations and experiments with many animals, an effort that exceeds the purposes of 
this book, I shall comment only briefly as follows. (On this matter see Allen & Bekoff, 
1997; Griffin, 1981, 2001; Levy & Levy, 2002.)

I maintain that consciousness (on the minimal level – see below) is a necessary 
and sufficient condition for discerning between living creatures and other organic and 
inorganic matter or objects based on dynamic systems such as cars and computers. 
Without consciousness of pain (a feeling of pain) animals would not respond as they 
do, and their behavior would not be in any way different from a broken wooden leg of 
a table, a computer that has fallen to the floor and shattered, or a car that has crashed 
into a wall. Without consciousness (in its different variations and degrees) our relation 
with the world around us would be exactly the same as that of a pile of earth to the field 
around it and to the ants burrowing in it. From the viewpoint of this pile of earth (so 
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to speak) there would be no significance in its position or in the chain of events in 
which it is located. From this standpoint I hold that no living creature exists that is not 
endowed with some degree or other of the most marvelous quality of all – being aware 
of the world, being in a state of consciousness of the world.

This description may be viewed as a kind of a ‘thought experiment’, which suggests 
that unconscious behavior is no more than a group of physical, chemical, and neuro-
physiological processes – a proposal that requires some further clarification. LeDoux 
(1996), who discusses in depth fear behavior in his book The emotional brain, suggests 
that fear responses such as freezing, escape, fight, facial expressions, hair bristling, 
changes in blood pressure and pulse rate, can appear without awareness; that is, with-
out the involvement of the prefrontal cortex, which is assumed to be connected with 
consciousness generation, in the production of fear behavior. These responses, which 
are considered universal since they appear in different species of animals, can be elic-
ited directly and unconsciously by another brain area called the amygdale. (LeDoux 
also reviews rich literature that supports the hypothesis that a large part of the emo-
tional and cognitive processes occur without awareness.) I have no dispute with this, 
and have already mentioned (see chapter 1) that consciousness evolved on the basis of 
a very complex neurophysiological and unconscious activity. What I would like to 
stress here once again is that without awareness behavior is no more than chemical 
and physiological reactions; and that animals possess different degrees of conscious-
ness, which are connected with different levels of information processing of stimuli, 
contexts, responses, response feedbacks, and the appropriate activity of the neuro-
physiological systems.

LeDoux also suggests that the experience of fear is generated when the outputs of 
the neurophysiological system, which is involved in the production of fear responses, 
are represented in the system generating consciousness, that is, in the system known 
by the name ‘short-term memory’ or ‘working memory’ – the cognitive system associ-
ated with consciousness. I have no problem with this proposal either, and basically 
there is no significant difference between LeDoux’s position and mine.

The difference lies, I think, in LeDoux’s over-emphasizing the importance of the 
body and brain emotional systems, so far as to over-minimizing the importance of 
consciousness: “The states and bodily responses are the fundamental facts of an emo-
tion, and the conscious feelings are the frills that have added icing the emotional cake” 
(p. 302). I disagree with this approach. I don’t have any doubts about the crucial im-
portance of the neurophysiological system for consciousness. But without conscious-
ness I would not feel and know that I am writing this sentence. I would be like a plant 
writing poetry by shedding leaves. By comparison, the methodological dualism devel-
oped here places the two processes, conscious and unconscious, on the same episte-
mological level and proposes that to understand an animal’s complex behavior one has 
to employ two schemes of explanations: mechanistic and mentalistic. 

From these viewpoints then, the question is not if Max is endowed with conscious-
ness, but with what kind of consciousness he is endowed, and to what degree.
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I think that Max is aware of the information that his senses supply him with (con-
sciousness similar to what Griffin, 2001 terms ‘perceptual awareness’). But it is hard to 
assume that he has self-consciousness, that he is aware of his awareness. Such a high 
degree of reflective awareness exists in humans and possibly also in monkeys and dol-
phins. For example, Smith, Shields & Washburn (2003) suggest on the basis of a series 
of experiments that like humans, monkeys and dolphins exhibit conscious processes 
of self-supervision and self-adjustment. In these experiments, which indicate cogni-
tive control of learning processes, all the subjects reported, by performing a special 
response, their difficulty in learning complex distinctions in a similar manner. These 
researchers suggest that conscious processes go into action in situations where the 
individual is required to rework difficult and elaborate information. As supporting 
evidence of this notion, they cite William James, stating that consciousness is aroused 
when the individual is about to perform a dangerous act (e.g., a cat’s risky leaping). 
(For the interested reader the paper by Smith, Shields & Washburn, 2003 is a target 
article and has appended to it responses, criticism, and the authors’ reply.)

Bekoff (2002) writes:

If ‘being conscious’ means only that one is aware of one’s surroundings, then 
many animals are obviously conscious. Simple awareness of this sort is called 
‘perceptual consciousness’. (p. 92)

In Bekoff ’s view the interesting question is if animals are bestowed with the ability to 
possess self-consciousness (and see Griffin, 2001). Max may not be endowed with this 
high capacity for self-consciousness and consciousness of consciousness, because 
these consciousnesses depend on the development of language. Still, it may be sug-
gested that Max has additional consciousnesses beyond sensory-perceptual aware-
ness, and that he may be conscious of his desires.

Body awareness. It is hard to believe that the cat is not aware of his body, which he 
licks incessantly (even thought this behavior is perceived as innate, characteristic of 
cats); that he is not aware of sharpening his claws on the furniture and honing them on 
his teeth. Moreover, I assume that Max is aware of the harm his claws are liable to 
cause – otherwise it would be hard to understand why he is careful not to extend them 
when he plays with us. Max doesn’t like his paws to be touched, but he lets us clean up 
his eyes willingly. (Sometimes Max tends to purr when we clean his eyes. So this may 
be seen as a further example of the Principle of New Application; purring, which ap-
pears at the time of suckling, now appears when his eyes are attended to and also when 
he is stroked.) Max, then, treats the parts of his body in different ways. Finally, Max 
responds when his name is spoken.

Consciousness of another. It is hard to support the hypothesis that Max has a ‘the-
ory of mind’ on consciousness of the other (e.g., the consciousnesses of Aviva and of 
me), a theory by which he explains another’s behavior. This is very hard to test em-
pirically. For example, in the episode of sleep: running-rolling over onto the back 
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Max acts in keeping with my behavior to achieve his goals. Does Max act according to 
the ‘theory of mind’ (Max thinks: Here’s this Sam, tired and wanting to go to bed, so he 
turned off the TV)? Or does he act through learning a series of stimuli, a series of 
events, the episode of Sam’s bedtime, which he utilizes to attain his goal: not to be left 
alone, to get petted? Evidently, for now there is no answer to this question.

In a review and discussion of the subject of ‘levels of consciousness’, Piggins & 
Phillips (1998) suggest a four-level scale: sensation, sensation/perception, perception/
cognition, cognition; these are ranked according to the level of activity of the central 
nervous system, complexity of the behavioral phenomenon, mental processes, and 
processes of reworking information necessary to deal with the given phenomenon. 
The demarcations in this scale, as Piggins & Phillips admit, are not clear and incisive. 
Furthermore, the concept of complexity is not fixed and depends on our level of 
knowledge; for example, the notions of atom and cell were once taken as simple foun-
dation stones for understanding more complicated phenomena, while today we know 
that these two terms are nothing more than titles for a rich world, whose measure of 
complexity is enormous.

Similarly to what has been stated above, they assert:

Our view is that all animals possess some consciousness, and its correlate aware-
ness, however crude, or transient this may be in relation to man and however in-
adequate our use of consciousness and awareness as synonyms is to some. It is 
presumed that whatever degree of awareness other creatures possess, it is appro-
priate to their needs. (p. 186)

It is reasonable, therefore, to assume that the very existence of consciousness (in its 
degrees) as a condition for the essence of a live creature explains the great difficulty in 
attempting to operate consciousness as an independent variable – for example, to 
compare conscious behavior with unconscious behavior. On this matter it is worth 
noting that people who lose consciousness for a lengthy time (due to accident or 
stroke) and are kept alive artificially, are perceived as vegetables.

The problem of ‘the other’s mind (consciousness)’. Griffin (2001) writes:

Many philosophers have wrestled with the question of how we can know anything 
about the minds of others, whether they be other people, animals, extraterrestrial 
creatures, or artifacts such as computers. (p. 255)

This ‘problem of the other’s mind’ has sparked a wide-ranging philosophical debate, 
which I shall not discuss here extensively. The problem is rooted in the philosophical 
approach of Descartes, holding that we do not experience-know anything except our 
inner world, and we cannot experience-know the private world of another; therefore, 
we are unable to justify the belief that another has a mind and consciousness (see, e.g., 
the discussion by Pinchin 1990). Furthermore, the inner world is that which makes 
each and every one of us possessor of a unique personality. Deprive David of his mind 
and what is left is a body deprived of uniqueness subject to public observation.
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One of the solutions to this problem is given by the argument from analogy, which 
as we shall see later is an important component in our treatment of animals:

I look at myself: in state of stimulus, S, an inner response is aroused in me, a mental 
state, MS, which arouses a public response, Rp, that is, S – (MS) –Rp;

I look at another: S – (X) –Rp, that is, I observe S and Rp, but I am not able to look 
at the inner response, at the mental state, of the other;

Analogical inference: As the state of stimulus and the public response in me and in 
the other are similar, I infer that X = MS. (This inference offers a solution to two prob-
lems at once: it suggests that the other has a consciousness, whose content is similar to 
that of my consciousness.)

This inference has generated wide philosophical and empirical criticism (e.g., 
Pinchin, 1990; Provinelli & Giambrone, 1999). First, the analogical inference is not as 
certain as the deductive inference. Secondly, doubts have been voiced as to the causal 
connection S – (MS) – Rp: this connection is not by way of a natural law; and as I de-
scribed in chapter 1, some cast doubt on the causal relationship between the mental 
state and the internal response. Thirdly, there is a danger of a serious error of generali-
zation of one case (I, myself) to others. And fourthly, Provinelli & Giambrone have 
shown in a series of experiments that there is no need to ascribe high mental processes 
to chimpanzees to explain their behavior, since better explanations can be suggested 
based on simple processes. On the grounds of this set of experiments these authors 
determined that chimps do not have a ‘theory of mind’ as we humans do, that is, a 
theory whereby the monkey explains the behavior of another by addressing the other’s 
mental states, for example, her feelings, her desires, her thoughts, and her intentions.

To these criticisms and others the following point may be added. The analogical 
inference, which is based on finding a similar feature in responses of the human and 
the animal, is inappropriate for the modus operandi of science. For example, while it 
is hard to find what the similar feature (visual, categorical, etc.) is for the movement of 
the moon around Earth, the fall of a book from a shelf, oscillation, pushing a wardrobe 
full of clothes, and high-jumping, it transpired that all these phenomena received a full 
explanation in the framework of Newton’s theory.

From this angle it seems, as I suggested above, that the analogous inference should 
be taken as a research hypothesis subject to confirmation and refutation. For example, 
the explanation for the escape behavior of Max the cat and of escape behavior in a 
similar state of stimulus (a dog barking) may be based on a similar mental state – the 
experience of fear. In other words, the above inference X = MS, whereby the other is 
endowed with MS similar to mine, is no more than a kind of hypothesis that explains 
both my behavior and the behavior of others.

This view of the analogous inference is linked to a known type of inference that 
seeks the best explanation for a given phenomenon (this is called ‘inference to the best 
explanation’, which I mentioned in chapter 2: see Josephson & Josephson, 1994; Lip-
ton, 1991, 2001a, 2001b. Note that the philosophical literature finds interesting con-
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nections between analogy, induction, and inference to the best explanation). From the 
viewpoint of this inference, the analogy argument suggests that the best explanation is 
the hypothesis that the other too is endowed with a mental state similar to mine. But it 
should be stressed again that this is no more than a suggestion, and it is very likely that 
hypotheses will be found whose explanatory power is greater than the analogy hy-
pothesis (e.g., as suggested by Provinelli & Giambrone, 1999).

Explanation and consciousness
The general impression is that learning in humans is done through awareness (e.g., 
learning at school, at university, learning the rules of driving, etc.), while reflexive and 
instinctive responses are unconnected to awareness. Does it follow that learning is to 
be explained by appeal to a mentalistic explanation, based essentially on the individu-
al’s conscious intentions, goals and knowledge?

Griffin (2001) writes:

It is commonly assumed that conscious mental states can only be based on learn-
ing and that behavior that has arisen through evolutionary selection cannot entail 
consciousness. (p. 278)
	 The assumption that only learned behavior can be accompanied by conscious 
thinking arises, I suspect, from analogies to our own situation. (p. 279)

If it is found that an animal’s behavior is not subject to a genetic-evolutionary explana-
tion, it will be possible to suggest a learning explanation connected, like that in the 
human, to consciousness.

This distinction is not clear-cut. First, a number of experiments on humans, called 
‘learning without awareness’ or ‘implicit learning’, produced results that can be inter-
preted as learning without consciousness (e.g., Frensch & Runger, 2003; Rakover, 1993; 
Reber, 1993). Conversely, several experiments showed that training and skill turn re-
sponses learned out of awareness into automatic responses without planning and 
awareness (e.g., Shiffrin & Schneider, 1977). Furthermore, most explanations given to 
learning phenomena are mechanistic, and do not utilize concepts linked to the indi-
vidual’s internal mental world. (Even a “mental” theory, such as Tolman’s, which uses 
concepts such as ‘a cognitive map’, are subject to an objective, not a subjective-mental, 
interpretation, by means of the theoretical notion of ‘intervening variable’. See discus-
sion in Hilgard & Bower, 1966.) In addition, Shettleworth (1998) argues that an im-
portant part of learned behavior is based on innate behavioral systems. From this as-
pect, it is clear that no behavior is either entirely learned or entirely innate.

Secondly, the individual is aware of some of the genetically programmed respons-
es, even though they are performed automatically without the individual having con-
trol over them. As stated, it is hard to believe that Max is not aware of washing his fur, 
even though this response is part of the characteristic heredity of cats.

In light of this discussion, the requirement arises for methodological care in an-
swering the question: what is the relation between consciousness and kind of explana-
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tion (mechanistic, mentalistic)? This relation, it emerges, is highly complex. Some of 
the reasons for this, it seems to me, lie in the following three factors.

A.	 Behavior is composed of a network of different responses, some that the individ-
ual is aware of, and some that the individual has no possibility of being aware of (see 
discussion above). The question of how such complex behavior may be broken down 
into parts subject to/not subject to awareness is a matter that will occupy us in the fol-
lowing chapters.

B.	 Consciousness as a behavioral phenomenon may be put to an explanatory discus-
sion in three different ways. By the first, one refers to consciousness from the view-
point of functionality. For example, one of the important functions of consciousness is 
the ability to represent reality, and by virtue of this to decide what is worth doing with-
out taking any real risk.

The second way, the main way of explaining consciousness, followed by philosophy 
for many years, is to find a connection between body and soul, brain and mind, and to try 
to understand the mind in material terms (I shall discuss this issue extensively later).

The third way, an additional way for which I have not yet found systematic devel-
opment in the literature, is to depart from the idea of levels of consciousness and try 
to define some “basic atom of consciousness” (sensory?) by means of which, through 
the development of suitable functions, it will be possible to explain complex con-
sciousnesses. (Will it ultimately be possible to find a connection between this basic 
atom of consciousness and neurophysiological processes in the brain? I have my 
doubts.) Griffin (2001) suggests that the level of consciousness grows as a function of 
the degree of complexity of the nervous system.

C. Consciousness as a causal factor of behavior requires a distinction between two 
kinds of “explanatory consciousness”: consciousness (a) and consciousness (b). By 
consciousness (a) I mean that the individual is aware of behavior over which she has 
no control and that she did not cause out of free will, like our awareness of the knee 
reflex or of a sneeze. Is this awareness an epiphenomenon (i.e., an event that has a 
cause but itself is not the cause of another event)? I do not believe so. Because of con-
sciousness, we are capable of controlling and tracing our behavior and preparing for 
its results. For example, we are likely to apologize to the doctor when our leg kicks his 
arm, or for the sudden noise of the sneeze. In these cases consciousness was indeed 
not the cause of the response (knee reflex or sneeze) but it was the reason for the apol-
ogy. Furthermore, in many cases awareness of instinctive behavior will probably influ-
ence or change it. For example, hunting behavior in the cat changes with great flexibil-
ity according to its perception of the dynamic change (sometimes unexpected) in the 
environment and in the behavior of the prey. It is difficult to imagine that such great 
flexibility comes about without consciousness, that is, that this flexibility is pro-
grammed in the cat genetically. It is therefore reasonable to assume that the conscious-
ness itself is a result of evolutionary development and that its function, among other 
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things, is to cope with rapid and unexpected environmental changes. Such flexibility is 
made possible through consciousness and not through genetic tailoring.

By consciousness (b) I mean that the individual is aware of behavior over which 
she has control and which she has initiated, caused out of free will; that is, conscious-
ness is the reason for the behavior, for example, in the case of the apology, or in cases 
where the individual has realized her intentions and goals.

Finally, it is worth stressing that this interpretation of consciousness as an ex-
planatory concept does not accord with other approaches. For example, Libet (2002) 
suggested on the basis of series of experiments that the main function of the mind is 
not to initiate behavior but to supervise it. Furthermore, several researchers maintain 
that the notion of consciousness in animals is superfluous as an alternative hypothesis 
can be raised, which is not based on consciousness, and which will explain mechanis-
tically everything that is explained by the hypotheses based on consciousness. What is 
this alternative hypothesis? In an article on the subject entitled “Making room for 
consciousness”, Radner & Radner (1989) answer:

The usual answer is that cognitive psychology provides models of mental proc-
esses that make no appeal to consciousness. …When animal consciousness is dis-
missed as superfluous, we must ask whether the dismissal refers to consciousness 
as a phenomenon to be explained or as an explanatory device. The most plausible 
answer is that consciousness is superfluous in the latter role. Anything that can be 
explained by it can be explained equally well without it (p. 206). [I discuss this 
issue and its implications later on. See especially chapters 8 and 9.]



chapter 4

The structure of mentalistic theory and the 
reasons for its use

The aim of this chapter is to resolve the question of why the methodological status of 
a mentalistic explanation is deemed lower than that of a mechanistic explanation, even 
though all the hypotheses are equivalent before the empirical test. The answer lies in a 
comparison between the structure of mechanistic theory and the structure of mental-
istic theory: weaknesses were detected in the internal consistency of the latter, and in 
the connection between it and the observations. In that case, why should we use a 
mentalistic explanation? The answer indicated that there is a group of behaviors that 
rejects an exclusive mechanistic explanation. This group meets the criterion of men-
talistic behavior, that is, behavior that requires a mentalistic explanation and does not 
accord with the criterion of mechanistic behavior.

No one published my new and revolutionary theory “Mind/body unity”, so I had no 
alternative but to publish one part in Voice of the Soul and another part in Sumo.

In the previous chapters I proposed solving the problem of anthropomorphism by 
means of ‘equal hypotheses testing’. The guideline according to this procedure is that 
mechanistic and mentalistic hypotheses are to be compared empirically, when their 
methodological status before the scientific test is equal. Despite this, the reader may 
point out that in many cases I proposed another guideline whereby a mentalistic hy-
pothesis is to be used when it is hard to suggest a mechanistic explanation for the 
given behavior. Here then, the question arises of how these two guidelines conform to 
each other: if the methodological statuses of the hypotheses are equal, what point is 
there in the guideline that a mentalistic explanation is to be put forward only after a 
mechanistic explanation has failed? The answer is that this guideline does not refer to 
the stage of the empirical test itself. Now I shall expand this idea. The empirical treat-
ment of a given hypothesis is based on three stages that I shall call the three stages of 
the empirical test.

At the preparation stage the researcher grounds the given hypothesis theoretically 
and empirically by emphasizing the connection of the hypothesis to existing theoreti-
cal and empirical knowledge. Only in this way can one show what is the contribution 
of the hypothesis to existing knowledge – by making a new prediction or by providing 
a new explanation for incomprehensible findings. In other words, scientists do not 
tend to take seriously “maverick” hypotheses devoid of any anchor to the existing body 
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of science, or “disguised” hypotheses which prove to be no more than old and faulty 
ideas, and sometimes ideas that cannot be put to an empirical test.

At the test stage the researcher derives (a) prediction(s) from the hypothesis and 
checks whether the observation matches the prediction. The result of the test stage 
thus lies in the predicted-observed (p-o) gap, where a small gap attests to the sound-
ness of the hypothesis.

At the decision stage the researcher examines the results of the test ((p-o) gap) tak-
ing into account the relevant theoretical-empirical knowledge, and reaches a broad 
and considered opinion on whether to reject-accept the hypothesis given the current 
state of knowledge (on rejection-acceptance of hypotheses see the discussion in Rak-
over, 1990).

Given these three stages, I argue that only at the second, the test stage, are the 
empirical hypotheses at the same methodological level, because at this stage the hy-
pothesis is tested only by one criterion: the size of the (p-o) gap. This gap, as may be 
seen, is entirely indifferent to the scientific “pedigree” of the hypothesis, and tests it 
only according to the one single measure: its success in prediction.

The mechanistic hypotheses are thus ranked against the mentalistic at the two re-
maining stages, the preparation stage and the decision stage. At these stages broad 
considerations come into play (beyond the (p-o) gap), by means of which scientists 
treat the hypothesis, theory, from various viewpoints: the structure of a theory and its 
coherence, the measurements of theoretical concepts, and its integration in the theo-
retical-empirical background. These are also the stages at which profound scientific 
and philosophical views (including ethical and moral) influence the scientific evalua-
tion of the hypothesis under consideration. For example, a researcher who has a deep 
religious belief that God created the human in His image and form will be very hard 
pressed to accept the theory of evolution and to believe that a cat acts out of conscious-
ness and free will, like a person. (Note that Darwin, 1871/1982, held that the difference 
between human and animal consciousness is a matter of degree only.)

This proposal of three stages of the empirical test brings to mind somewhat the 
distinction drawn by philosophers of science between two kinds of scientific context: 
the context of discovery and the context of justification. While the former refers to 
discovery of new phenomena, to processes of creation of hypotheses and theories that 
explain a given phenomenon, the latter refers to processes of testing hypotheses – to 
methodology dealing with confirmation and refutation of hypotheses and theories 
(e.g., Losee, 1993). This distinction set off a debate and criticism, and today it is not 
accepted as clear-cut (see discussion in Hoyningen-Huene, 2006). Philosophy of sci-
ence focuses on an attempt to understand not only the logic that underpins testing 
hypotheses but also the way in which scientists solve problems and develop explana-
tions as part of the wide process of the advance of science (e.g., Bechtel & Richardson, 
1993). So the second stage of my approach may be seen as the context of justification, 
and the first and third stages as conforming with the latter approach, namely with the 
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attempt to understand the context of discovery as a highly important part in the devel-
opment of science.

In light of all this, why have I proposed to rank a mentalistic hypothesis in second 
place and use it after it transpires that a mechanistic hypothesis fails to explain the 
phenomenon in question? The answer is connected to the scientific structure of a 
mechanistic, as distinct from a mentalistic, theory. The latter has several flaws, stem-
ming from the fact that this theory does not meet scientific criteria. These flaws, as we 
shall see, are not fatal.

4.1	 The structure of a theory

In this section I shall be helped by the following books and articles, which deal with 
the structure of a scientific theory: Bird (2000); Carver (2002); Rakover (1990); Rosen-
berg (2000); Suppe (1977). I cannot discuss all the subjects connected with scientific 
theory, so I shall concentrate on the aspects that are important for our concern. I sug-
gest seeing an empirical theory as based on two levels, layers, of analysis: the theoreti-
cal and the observational.

The observational is a conceptual level that concerns observation and measurement 
of certain properties connected to the studied phenomenon (the cat’s behavior); for ex-
ample, the kind of stimulating environment to which the cat is exposed (the intensity of 
the visual, auditory stimulus), dilation and narrowing of the pupils, movement of the 
ears and tail, its motion (walking, jumping, rolling), and the speed of its reaction.

The theoretical level is likewise conceptual, representing the observational level 
and suggesting certain connections (e.g., logical) between its concepts. For example, a 
threatening-frightening stimulus arouses in the cat fear-attack reactions such as flat-
tening of the ears, arching of the back, and crouching (e.g., Morris, 1997). I call this 
approach the two-layer structure of a theory.

Figure 4.1 depicts relations within the levels and between the levels. On the theo-
retical level we try to predict a behavior (r) by means of a process (p) that processes the 
stimulus (s) in a certain form, that is, r=f(s,p). The theoretical level, then, strives to 
reflect those processes, unknown to us, that occur in the individual (O) and that are 
responsible for her response (R) in a given state of stimuli (S). The observational level 
does not provide us with an answer to the question of what the process is that caused 
the individual to respond in a certain way to a given state of stimuli; but the theoretical 
level tries to offer precise details of this process. The theoretical level, in fact, offers a 
hypothesis stating that the process responsible for the individual’s observed response 
may be like that detailed on the theoretical level. (Here I have to make an important 
comment. This formulation of the theory as based on two levels of analysis – observa-
tional and theoretical – does not entail total commitment to the ‘received view’ of the 
theoretical structure, which is based among other things on the distinction between 
the theoretical and observational concepts, or to any of a number of theoretical devel-
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opments proposed as a solution to problems raised against the ‘received view’. Further-
more, in this formulation there is no kind of exclusive commitment to the instrumen-
tal approach, that theories are nothing but tools for predicting phenomena in given 
conditions, but there is a certain tendency to agree with the realistic approach, that 
theoretical concepts do indeed represent entities, processes, that exist in nature, such 
as microbes and atoms. The reason for this lies in the assumption that the theoretical 
level seeks to reflect processes on the observational level. On these matters and others 
see reviews and discussions in the literature cited above.)

Figure 4.1.  Diagram of a two-layer structure of a theory
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In light of this perception of the structure of a scientific theory – the two-layer 
structure of a theory, I shall now attempt an answer to the question of the relation 
between the mechanistic hypothesis and the mentalistic hypothesis. I shall propose 
two criteria: consistency and measurement.

The first criterion (consistency) treats the question of consistency on the theoreti-
cal level. That is, to what extent are the terms on this level well defined and not open 
to different interpretations, and to what extent are the relations between the terms on 
this level defined unequivocally, so that given a certain stimulus the theoretical pro-
cess will yield one response only. For simplicity I shall sort theories into two levels of 
consistency: complete consistency and incomplete consistency.

The second criterion (measurement) treats the connection between the terms 
(stimulus, response) on the theoretical level and those (stimulus, response) on the 
observational level. For simplicity I shall sort the theories into two degrees of mea-
surement situations: valid and reliable measurement, and invalid and unreliable mea-
surement. (The concepts of validity and reliability are defined in every introductory 
textbook to methodology in the social sciences. In brief, validity means that the mea-
surement measures empirically only what is implied from the concept in the theory; 
reliability means that the measuring process measures the same thing at different 
times. See, e.g., Neal & Liebert, 1986.)

In consequence of these distinctions I propose three kinds of theory:
1	 Theories that meet the criteria of consistency and measurement: These are mecha-

nistic theories characteristic of the natural sciences.
2	 Theories that meet the criterion of consistency but not of measurement: These are 

mechanistic theories formulated mathematically or by means of computer language, 
and are characteristic of experimental psychology and of behavioral models.

3	 Theories that do not meet the criteria of consistency and measurement: These are 
mentalistic theories and are characteristic of what is called ‘soft psychology’ and 
everyday psychology.

My principal argument is this: mentalistic hypotheses, theories, are scientifically 
flawed because they do not meet either the consistency or the measurement criterion. 
As a result, when asked to explain a given behavior (of Max the cat) one first must 
check very carefully if it is not possible to explain this behavior by means of a mecha-
nistic hypothesis. Only when the mechanistic hypothesis fails can one appeal to a 
mentalistic hypothesis for explanatory help, because, as we shall see later, mentalistic 
hypotheses, despite these methodological flaws, succeed in providing us with fairly 
good explanations. (I do not believe that theories that meet the criterion of measure-
ment but not that of consistency are possible. As we shall see below, the criterion of 
measurement depends on that of consistency.) And now I move on to discuss why 
these latter hypotheses fail in the two criteria. To answer this question we shall look at 
several examples.
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A theory of the first kind (that meets the criteria of consistency and measurement): 
an example from physics

Let us look at the explanation that physicists provide for the question, why does a 
stone fall freely a distance of 4.9 meters in 1 second? The answer, as every high school 
student knows, is based on Galileo’s law, the law of free fall of bodies:

		  D = 1/2GT2

where D is the fall distance, T is time, and G is acceleration of the body as a result of 
gravity. Now, say the physicists, set 1 second as T and you get D = 1/2G, that is, the fall 
distance is 4.9 meters. In other words, the stone, like any other body, is drawn to Earth 
because of Earth’s gravitational force, and like any other body the stone in free fall will 
drop 4.9 meters in 1 second. This then is the explanation; the stone behaves according 
to a physical law discovered by the renowned Italian scientist Galileo Galilei.

Does this law meet these two criteria (consistency and measurement)? To answer 
this question we must make the usual distinction (see the above literature) between 
the language in which the law is formulated and what this language represents. The 
language of the law is the language of mathematics, which meets the consistency crite-
rion and which describes a certain functional relationship (a square function) between 
input (time) and output (distance). In addition, the physical terms, and their relations, 
as presented in the law, are well defined theoretically in the framework of Newtonian 
physical theory, among other things because these are well linked to the observational 
level. That is, this law also satisfies the requirements of the measurement criterion. 
(Although Figure 4.1 shows the diagram of the structure of a theory expressed in be-
havioral terms, which are relevant to the subject of this book, this diagram may clearly 
be applied to physical theory by a change of behavioral symbols to those representing 
physical terms. For example, in the present case on the theoretical level the s variable 
has to be changed to the T variable, and the r to D.)

That Galileo’s law satisfies the measurement criterion calls for an extensive discus-
sion. The explanation for free fall is so standard that we do not even contemplate these 
questions: on what grounds are we permitted to plug into the theoretical symbol T of 
this law the observation of time, which we measured by means of a clock? On what 
grounds are we entitled to place in this law the observation of distance that we mea-
sured with a ruler instead of the theoretical symbol D?

In fact, there are several ways to measure time and distance. For example, David 
has very clear and certain estimates of time and distance: “I have now been waiting for 
Ruth exactly forty minutes”; “The distance from here to the tower is one hundred and 
seventy-three and a half meters”. Did Galileo mean these measurements? Probably not, 
but why not? What is so special about measurements with a clock and with a ruler? And 
why do we not accept David’s psychological measurements, estimates, as appropriate? 
To answer these questions we shall look at the way physicists conduct observations and 
connect them to the terms in their theory by the procedure of “fundamental measure-
ment” (e.g., Cambell, 1953; Coombs, Dawes, Tversky, 1970; Michell, 1990, 1999).
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The theory-observation connection is created by measurement of objects’ proper-
ties, such as length, weight, and time. Without going into the debate between the vari-
ous theoretical approaches to such basic terms as property, number, and measure-
ment, I shall describe here “fundamental measurement” as a process in which the 
relation between a certain quantitative property of an object and the unit of measure-
ment of this property is revealed empirically. For example, if we have before us a 
straight stick of length X and we find that another stick of length M (which we deter-
mined as our unit of measuring, for example, a meter) goes into X from end to end 
exactly ten times, we have discovered that length X is ten lengths M (that is, X/M=10). 
Even though at first sight what we have discovered here appears trivial, this procedure 
has immense significance on which all of physics rests. Why?

The essential point in this measuring is that scientists found an empirical opera-
tion (counting how many times M goes into the length of the object measured), which 
upholds mathematical properties that define the world of numbers on which the 
mathematical symbols in physical theory are based, for example, D, T, and G in Galil-
eo’s law. Let us look at such properties as these two: transitivity and additivity. The 
transitive relation states, for example, that if 3 < 20 and 1 < 3, then 1 < 20; the additive 
relation suggests, for example, that 20+3 = 23. Are these relations also maintained in 
the group of sticks? The answer is affirmative, and we shall demonstrate it by means of 
the three following sticks:

		  A |--------------------|
		  B |---------------|
		  C |-----|

As a first step, we shall define the unit of measurement of length by means of the piece 
(-); as a second step, we shall count how many times this unit goes into A (20 times), 
B (15 times), and C (5 times); and as a third step we shall see that the lengths of the 
three sticks indeed uphold the transitive relation, because A is greater than B, B is 
greater than C, therefore A is greater than C; also the additive relation, because A = 
B+C (20=15+5).

As the measurement of length upholds all the mathematical properties of num-
bers, it transpires that what we say by means of numbers will be said also by means of the 
lengths of the sticks. And that, to my mind, is the closest connection it is possible to 
make between the theoretical term (a symbol that represents numbers) and observa-
tion (length of an object). (This fact does not determine that scientific hypotheses ex-
pressed in mathematical language are correct. The question of the correctness of a sci-
entific hypothesis depends, of course, on the results of empirical experiments.)

The same may be said about several more quantitative properties of this kind, 
such as weight and time. (Measurement of weight is based on the use of scales, and 
measurement of time is based on the use of a periodic phenomenon, for example, 
Earth’s revolution around the sun. Physics uses additional quantitative measurements 
such as density and temperature. I shall not deal with these, because the theory of 
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measurement which underlies them is not simple and cannot be easily and intuitively 
presented, like the measurement of length.)

In sum, what is stated in the world of numbers represents precisely the relations in 
systems of length, weight, and time. Moreover, by means of these measurements of 
length, weight, and time physics has succeeded in building a great and efficient theoreti-
cal system that includes complex concepts such as speed, acceleration, work, and energy, 
by means of which scientists have been able to understand the world, and change it.

A theory of the second kind (which satisfies the criterion of consistency but not the 
criterion of measurement): an example from the theory of learning

How do researchers of animal learning explain the phenomenon whereby a hungry 
rat placed in a Skinner box (or operant box) with two levers presses lever (a) three times 
more than lever (b)? The answer is based on the use of the matching law or on a law 
named for Herrnstein (Herrnstein’s law: Davison & McCarthy, 1988; Herrnstein, 1961):

		  Ba/(Ba+Bb) = rfa/(rfa+rfb)

where Ba (Behaviora) denotes the frequency of presses on lever (a), Bb denotes the fre-
quency of presses on lever (b), rfa denotes the frequency of reinforcements (food) 
given for presses on lever (a), and rfb denotes the frequency of reinforcements (food) 
given for presses on lever (b).

Now, as becomes clear from the experimental design, the relation between rein-
forcements is rfa = 1/3 rfb, so according to the matching law the relation between press-
es also will be Ba = 1/3 Bb. And this is the answer to our question above: the rat presses 
on lever (a) three times more than on lever (b).

Clearly, this law, this theory, meets the criterion of consistency, as the relations 
between the conceptual symbols are well defined mathematically. Furthermore, in ad-
dition to the wide empirical support that this law has gained, highly interesting and 
successful efforts have been made to ground this law in conceptual frameworks such 
as economic theory and signal detection theory (see review and discussion in Davison 
& McCarthy, 1988). Still, as we shall immediately see below, this law does not satisfy 
the measurement criterion, which also blurs the psychological concepts themselves.

To substantiate this matter, we shall look into the concept of ‘reinforcement’, which 
is used in the context of learning, of change of behavior. For example, a hungry rat 
learns to press on the lever because this response is accompanied by the presentation 
of food, that is, a change is created in its behavior; it has acquired a new behavior. But 
clearly, the strength of the reinforcement (to change the behavior) depends on the rat’s 
neurophysiological-mental state. For example, if it is not hungry the reinforcement 
will have no effect. Furthermore, in a sated animal food becomes a negative stimulus 
that it is anxious to avoid. The number of hours that the animal is left without food 
exerts different effects on different species, and on different individuals of the same 
species. Max, as we saw above, refused to eat other foods that he was not accustomed 
to, and a similar feature has been found in other cats. Finally, what constitutes rein-
forcement in one has no value in another, while in a third the same stimulus is per-
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ceived as something abhorrent. Contrary to physics, then, an absolute, valid, and reli-
able definition cannot be suggested for the concept of reinforcement, and it is 
impossible to point to a unit of measurement of “reinforcivity” with which we can 
measure the dimensions of “reinforcivity” of various stimuli such as food, water, heat, 
sex, and dignity.

In light of this I shall raise the following general question: in psychology is the 
connection between concepts and observations based on the measurement procedure 
followed in physics as described above? I believe that the answer is negative. To check 
this, we shall look at what is done in psychology. Psychologists connect concepts and 
observations by means of an “operational definition”, namely the meaning of the con-
cept is obtained by detailing the processes of observation and measurement. For ex-
ample, learning is defined operationally by counting the problems that were correctly 
solved through a given training period; aggression is defined by the number of words 
or motor movements considered aggressive in a certain culture; fear is defined by the 
distance of flight from the threatening stimulus or the period of remaining crouched; 
time is defined by subjective evaluation of the physical time span that has passed be-
tween two events; distance is defined by estimation of the space between two stimuli 
located in a space; and the cognitive effort required to activate cognitive processes that 
are suitable for solving a given problem is defined by the length of time – latency – that 
it takes to solve this problem.

Do these examples confirm that in psychology too the concept-observation con-
nection is as close as it is in physics? In my opinion they do not, mainly for the follow-
ing four reasons.
1)	 The problem of validity: to illustrate this problem we shall look, for example, at 

latency. Does latency indeed measure only the cognitive effort in a manner similar 
to the concept-observation in physics? The answer is no. Measuring the length of 
the object with a standard ruler focuses on that alone, and does not measure the 
color or kind of material out of which the object is made. Latency, by contrast, is 
affected by a large number of different cognitive factors and processes, such as 
weariness, excitement, and degree of interest the individual has in the given prob-
lem, which have no direct link to cognitive effort. Furthermore, latency does not 
measure everything connected with this effort, as it is not known which cognitive 
processes go into action when the individual tries to solve a given problem. For 
example, which processes (and what speed of their activity) are involved in coding 
the information of the problem? Does the individual use shortcuts based on past 
experience? To solve the problem, does the individual need additional informa-
tion present in her memory, and what is the speed of retrieval of this information? 
Do these processes work one after the other, or in parallel? In short, latency is not 
a valid measure of cognitive effort: it does not measure only cognitive effort.

2)	 The multi-dimensionality problem: While the concepts of psychology are multi-
dimensional and subject to interpretations from different and varied viewpoints, 
the concepts of physics (length, weight, time) are uni-dimensional. Furthermore, 
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while it is very hard to break down the psychological concepts into their uni-di-
mensional elements (try, for example, to break down the concepts of love and 
envy), in physics the complex (multi-dimensional) concepts are composed of uni-
dimensional concepts. For example, speed is composed of the relation between 
distance and time; acceleration is based on the relation between distance and time 
squared; and kinetic energy consists of weight and speed squared.

In psychology, because the concepts are multi-dimensional, in many cases 
the transitive relationship is breached too: for example, our friend David main-
tains that Nimroda is more beautiful that Zilpa, because of her green eyes; Zilpa is 
lovelier that Jocheved because of her raven hair; but he insists that actually Jo-
cheved is more beautiful than Nimroda because of her long fingers.

3)	 The problem of private experience: Like physicists, who ascribe numbers to physi-
cal properties, for example, the size of this pole is five meters, psychologists as-
cribe numbers to psychological properties; for example, on a scale that measures 
interest from one to ten, David’s lecture is eight, the intensity of the note A is per-
ceived as double the intensity of the note B, the number of David’s correct answers 
in a face-recognition test is seventy out of a hundred, and so on. Is the ascription 
of numbers in psychology endowed with the same qualities of measurement as in 
physics? In my view it is not. In physics, scientists ascribe numbers to physical 
properties present in the world, outside the human’s cognitive system, but in psy-
chology numbers are ascribed not to behavioral properties present in the world, 
outside the human’s cognitive system, but to stimuli as the human perceives them, 
that is, ascription of numbers is a product of processing information that is per-
formed in the human’s cognitive system. In other words, while physical properties 
to which numbers are ascribed are independent of the observer (thus measure-
ment in physics is objective), the psychological properties of the stimuli to which 
numbers are ascribed depend on the observer – on her perceptual system.

For example, let us take another look at the famous illusion of Müller-
Lyer: . The physicist finds that the length of the right-hand line is identical 
to that of the left-hand line; but the participant in a psychological experiment as-
signed to the length of the left-hand line a numerical value smaller than the nu-
merical value she assigned to the right-hand line. The reason is this: while the 
physicist assigns numbers to physical properties outside the perceptual system, 
that is, finds that the length on the right is equal to the length on the left, the per-
son in the psychological test responds to the right-hand and left-hand stimuli ac-
cording to the processing of the information that takes place in her perceptual 
system, and that finds meaningful expression in her mind: the left-hand line is 
shorter than the right-hand line.

This argument may be generalized to most responses: our responses (and 
those of animals) are not in the nature of a purely motor movement, reflexes pro-
duced automatically, but are responses bearing meaning, responses that express the 
processing of meaningful information performed in our consciousness. I raise my 
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arm not as a mere motor movement but in greeting. I walk not because my legs all 
of a sudden have started to move, but because I want to reach a certain place or 
because I want to stretch my limbs. In short, our responses, our activities, and our 
actions are brim-full of intentions, desires, ambitions, sense of awareness, that is, 
private experiences, and their entire essence is nothing but the private experience.

But a unit of measurement cannot be found for private experience, like that 
which exists for length. It is impossible, for example, to take the sense of the taste 
of lemon (not the physical stimulus, the lemon solution) to define the unit of 
measurement of the taste of lemon (the “meter” of the lemon, ML) and by means 
of it to measure the taste of the lemon L, so that we would obtain, for example that 
L/ML = 10, that is, that the taste of the lemon of L is ten ML (ten units of lemon 
taste). It is impossible to take the feeling of love, to define a unit of measurement 
of love, and say that Jacob loved Rachel by ten and a half units of love more than 
he loved Leah. And it is impossible to take sharpness of memory of Bialik’s poem 
‘To the Bird’ to define a unit of measurement of sharpness of memory, and to say 
that sharpness of memory of this poem is three and a half times the sharpness of 
memory of the first year in kindergarten. Suggestions of this kind sound 
nonsensical. Just as it is impossible to find a unit of measurement for private expe-
riences, so is it impossible to find units of measurement for responses that express 
these experiences. That is, there is no possibility of measuring these responses, as 
is customary in physics.

What then do psychologists measure? They do not measure a response bear-
ing meanings but a motor, neurophysiological, response alone: they measure the 
raising of the arm, and not its meaning; in the Müller-Lyer illusion they measure 
if the subject says that the left-hand line is shorter than the right-hand, but they 
do not measure the private experience of perception of the different sizes, the 
consciousness of this perception, that which is the essence of this response. The 
reason is exactly the same reason we considered earlier: only the human herself is 
aware of the variegated meanings of her responses, and she alone mentally experi-
ences what she does and the meaning of the deed.

4)	 The problem of the requirement of “unit equivalency”: While physical theory, the 
physical law by means of which an explanation is supplied in physics, satisfies the 
requirement that I call “unit equivalency” (see Rakover, 2002), psychological the-
ory does not. According to the requirement of unit equivalency, the combination 
of measurement units on the one side of the law’s or the theory’s equation has to 
be identical to the combination of the measurement units on the other side of the 
law or equation. To clarify this requirement, we shall look once more at Galileo’s 
law, the law of free falling of bodies:

		  D = 1/2GT2
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where D is distance, T is time, and G is acceleration of the body as a result of the 
force of gravity.

Now, since D is measured by the unit of the meter, the expression GT2 like-
wise has to be measured by the unit of the meter. Sure enough, a simple algebraic 
calculation shows that it is: meter = [meter/time2] time2.

Only through satisfying this requirement, which is based on the procedure of 
fundamental measurement, is the physical explanation possible that clarifies for 
us why certain relations are maintained between different physical events, for ex-
ample, the relation of gravity between Earth and a falling body; and only thus is it 
possible to understand and calculate how much strength is needed to pull a wagon 
loaded with sacks of potatoes, and with what force a stone has to be thrown to 
smash a window. Furthermore, without upholding the demand of unit equiva-
lency it would be impossible to formulate the laws of conservation that are so 
important for understanding the behavior of different physical systems.

Does psychological theory satisfy the requirement of unit equivalency? It 
does not. Let us look at the example of the general structure of a theory or a law in 
psychology:

Behavior = f(Stimuli, Neurophysiological processes, Cognitive processes)
Now let us ask if the units of measurement of behavior (e.g., percentage cor-

rect responses, speed of response, force of response) are identical to the combina-
tion of units of measurement of the stimuli, the neurophysiology, and the cogni-
tive processes. They are not. The number of correct responses is not identical to 
the physical units of the brain processes (e.g., differences in electric potential), to 
the units by which the stimulus is measured (e.g., loudness of the noise), or to the 
units of measurement of cognitive processes (which in most cases are conceived of 
as information processing). Even though units of measurement for physical, 
chemical, and physiological processes exist, it is not possible, as I argued above, to 
find units of measurement for the meaning of the response or the information 
processing. Furthermore, the notion of information in psychology is not abso-
lutely defined, and in fact constitutes a kind of hold all into which one can put 
everything imaginable having to do with knowledge – a notion that defies any at-
tempt at definition (see discussion in Palmer & Kimchi, 1986).

This description does not apply to the matching law alone, but, I believe, to 
all psychological theories and models formulated in mathematics language or in 
computer language. Hence, the theory-observation connection in psychology is 
not based on the theory of measurement employed in physics. So on what is the 
connection between the concept and the observation based in psychology? I shall 
not be far off the mark if I say that this connection is based on cultural intuition 
(e.g., aggression is defined by curses, pushing, and blows, because usually this is 
how people offended by others respond), empirical knowledge that has accumu-
lated from research in a given field, accepted procedures (this is what all research-
ers in the field do), and more than a pinch of arbitrariness.
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In light of this discussion, it may be suggested that not satisfying the measurement 
criterion projects lack of clarity onto the world of theoretical concepts. This point is 
particularly salient when one examines the implications of the requirement of unit 
equivalency. If psychological theory does not meet this requirement, that is, the con-
nection between its concepts and the observation is very loose, one can arrive at odd 
theories – that a person’s IQ equals the number of pairs of shoes multiplied by the 
number of pairs of trousers; or that Einstein’s IQ (say 150) equals the IQ of three mo-
rons (each of whom has an IQ of 50). In brief, an awful situation is liable to arise in 
which psychological theory will play the mathematics game correctly without its con-
cepts reflecting the processes that take place in the individual.

Theory of the third kind (which does not meet the consistency and measurement 
criteria): An example from everyday psychology

How may we explain the fact that David traveled in a taxi from Tel Aviv to Jerusa-
lem? The explanation is based on an appeal to David’s private behavior: David wanted 
to get to Jerusalem (to meet Ruth, for example) and believed that a taxi ride would 
realize his wish. Generally, it is possible to suggest for explanations of this kind a for-
mulation of a kind of “law” called in the literature the “purposive law” or “teleological 
law” (see discussion in Rosenberg, 1988): if X has a wish, motivation, to achieve a 
certain goal, and X believes that performing a certain behavior will achieve, realize, 
this goal, it will be logical for X to perform that behavior.

As the foregoing arguments about not satisfying the measurement criterion apply 
to the present case too, I shall move directly to a discussion of the question of consis-
tency. This law does not satisfy the requirement of consistency because from the lan-
guage in which it is formulated no inter-concept connection is obligatory, as it is in the 
mathematical formulation in the two previous examples. It is hard to see how the lan-
guage of mathematics can be applied to this law, as an obligatory connection is not 
sustained (nor a probabilistic one either) between the concepts of desire, belief, and 
behavior. The behavior does not stem with logical, mathematical, necessity from de-
sire and from belief; and there is no physical necessity here, as there is bound to be by 
the law of free fall, the law of Galileo. The relationship between these concepts is prac-
tical, grounded in daily life. It would come as no great surprise if it turned out that 
although David wished to reach Jerusalem, and even believed that traveling in a cab 
would make his wish come true, he did not put his intention into practice. Ultimately, 
this behavior (a journey to Jerusalem) is in the nature of David’s free will. (Later, espe-
cially in chapter 7, I shall discuss whether it is possible to regard teleological law as a 
law or a theory, as these terms prevail in the natural sciences.)

As may be seen from this discussion, Galileo’s law sets before us an example of a per-
fect mechanistic explanation: it satisfies the two criteria of consistency and measure-
ment. (These two criteria are not the only ones for characterizing mechanistic theory, 
but they are enough to create the distinctions that are the matter of this chapter.) 
Matching law also is an example of a mechanistic explanation, and it seems to meet the 
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criterion of consistency, but it fails, like the other theories in psychology (including 
cognitive models based on analogy with the computer), in the measurement criterion. 
Despite great efforts, the development of behaviorist concepts free of reference to the 
internal, mental word, I believe, has not succeeded. Teleological law offers us an ex-
ample of a mentalistic explanation, an explanation that resorts to the individual’s inter-
nal world, but that fails on both counts: on the criteria of consistency and on that of 
measurement.

From this aspect, if we accept these criteria as reflecting what is considered science 
in our eyes, our order of preference for giving an explanation for a given phenomenon 
must be the following: theories of the first kind that meet the criteria of consistency 
and measurement; next, theories of the second kind that meet the consistency criteri-
on but not the measurement criterion; finally, theories of the third kind that do not 
meet the consistency criterion and the measurement criterion.

Given this analysis of kinds of theories in science, the following question arises: 
what harm is there in using theories of the third kind? Here is the answer: not meeting 
the consistency criterion is liable to impair the ability to produce predictions, and not 
meeting the measurement criterion is liable to impair the ability to connect observa-
tion to prediction, that is, the capacity for the empirical test. These impairments are 
liable to generate serious doubts as to the conclusion that arises from the results of the 
empirical test, and on the other hand they are liable to allow very easily the suggestion 
of ad hoc hypotheses intended to save our theory.

This analysis gives rise not to a proposal that the mentalistic hypothesis (e.g., the 
anthropomorphist hypothesis) should be seen as a sore evil, an idea disqualified from 
the outset, but only to the suggestion that it should be seen on the one hand as a hypoth-
esis that can be put to the empirical test, but on the other hand as a hypothesis that re-
quires extreme caution in scientific treatment, on account of the above weaknesses. This 
stance does not accord with that of other researchers. For example, in Kennedy’s (1992) 
opinion, Thorpe’s hypothesis that birds’ building a nest is a purposive activity did not 
win empirical support, for the simple reason that this hypothesis is anthropomorphist: 
“It is again noteworthy that none of the authors suggested why Thorpe’s idea could not 
be confirmed, although the reason is plain: it was an anthropomorphic idea” (p. 37).

4.2	 Why should one use a mentalistic explanation?

The answer is plain: because there is a large group of behaviors in animals that can 
hardly be explained by an appeal to mechanistic theories (i.e., theories of the first and 
second kinds described above). Although here I shall concentrate on the behavior of 
Max the cat, it is worth noting that the literature offers many examples of intelligent 
behavior in animals, which attests to thought and awareness, behavior that is very hard 
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to interpret just by means of mechanistic explanations. For example, Levy and Levy 
(2002) write:

Studies on animals have come a long way since humans learned to communicate 
with them, and gone is the view that animals’ behavior is dictated solely by in-
stincts, and that superior animals (mammals, birds) are able, at most, to exhibit a 
limited capacity for learning…. Later we shall try to show that animals have con-
sciousness and also a degree of self-consciousness, and that they are able to solve 
problems in elaborate ways and by means of amazing insights across a consider-
able variety of areas. All these undoubtedly attest to intelligence, and not only to 
intelligence, and the chief thing is that they reinforce our basic assumption, which 
passes like a golden thread through the entire book, that animals should not be 
seen as ‘things’ or objects, but as ‘persons’. (p. 16)

We shall look at several examples that invite mentalistic interpretations (despite the 
criticism: see Levy and Levy): the behavior of rodents and birds that store food in 
spring for consumption in winter, a behavior that testifies to purpose and planning in 
advance; behavior of intentional deception (birds limping) and feigning death; adapta-
tion to a human environment by crows in Japan, which learned to utilize the move-
ment of cars to crack nuts that the birds placed on a pedestrian crossing beforehand; 
the ability in higher primates and in cormorants to count; language learning, and us-
ing it and various signals to create communication in parrots, chimpanzees, dolphins, 
and whales; animals’ ability to express their emotions artistically and to enjoy artistic 
creativity (drawing in monkeys, singing in birds); mourning behavior in elephants 
following the death of one of their kind; empathic behavior toward the suffering of one 
of their kind in dolphins, elephants, dogs, and primates; and finally, cooperation be-
tween fishermen and dolphins, which chase fish inshore where the fishermen have 
previously spread their nets (and see Allen & Bekoff, 1997; Griffin, 1981, 2001).

Now we shall examine two groups of behaviors of Max the cat: mechanistic behav-
ior and mentalistic behavior.

Mechanistic behavior includes the following group of behaviors (based mainly on 
Morris (1997)), which were observed also in Max: fur-licking, fear-aggression response 
(arching the back, hissing sounds), landing on all four paws, sharpening claws, ear 
twitching, tail wagging in a situation of decision, excretion (urinating, defecating), 
mating, play and hunting, rejection of food, social behavior (principally with humans, 
for example, prolonged gazing at a human), beating (milking) movements of the fore-
paws, and erecting rear and tail in response to movements of combing and stroking the 
back. All these are characteristic responses in cats, and their explanation is through an 
appeal to hereditary-evolutionary neurophysiological factors. 

According to the renowned article by Tinbergen (1963) there are four types of ex-
planation, which together offer a whole understanding of animals’ behavior. One is the 
nearby causal explanation, which refers to factors close in time and space to the behav-
ior under study, such as perception, cognitive representation, decision-making, and 
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neurophysiological processes. Next is the developmental cause, referring to the individ-
ual’s genetic background and past experience. Third is the functional reason explana-
tion, which refers to the contribution of behavior to the individual’s adaptive-survival 
ability. Finally there is the evolutionary cause, dealing with evolutionary factors that 
have shaped the response under consideration (and see discussion in Hogan, 1994; 
Shettleworth, 1998). These explanations, clearly, are nothing but different kinds of 
mechanistic explanations.

Mentalistic behavior covers most everyday behavioral episodes (in Max’s living 
space in the Rakover family’s apartment) described above: ambush for the night moth, 
ambush for Aviva, head on cushion, wailing-vocalization, non-change of direction 
of walking, visit to the vet, armchair-catch game, armchair-petting game, tail game, 
jumping onto the knees, getting off the knees, armchair-knees scratching, tickling 
the neck, combing fur, continuing with the petting, continuing with getting off the 
knees, continuing jumping onto the sofa, being seated on the knees, non-change of 
lying, preference for Aviva, sleeping: running-rolling over onto the back, sitting be-
fore jumping, and entering the bedroom.

All these are episodes-responses that are different from the responses described in 
the first group. Their explanation does not accord only with the appeal to hereditary-
evolutionary neurophysiological factors, and calls for mentalistic explanations, as I 
showed by analyzing a large number of these episodes earlier.

To drive home this explanatory distinction, I shall compare two behavioral crite-
ria, by means of which a given behavior can be classified into one of these two groups: 
a criterion for mechanistic behavior and a criterion for mentalistic behavior. The for-
mer is based conceptually on (a) understanding behaviors of the following kind: reflex, 
instinct, fixed action patterns, innate releasing mechanism, innate behavior, and moti-
vational behavior (see reviews and discussions in Frank, 1984; Alcock, 1998; Barnett, 
1998; Haraway, 1998; Hogan, 1998; McFarland, 1999); (b) analogy to the action of a 
machine: a machine responds in the same behavioral pattern when it is in the same 
stimulus pattern, for example, an air-conditioner, a car, a guided missile, a robot, or a 
computer. This what Tavolga (1969) writes:

Traditionally, an instinct is thought of as an automatic response, an inherited or 
innate behavior, an unlearned behavior that is built-in as part of the structure of 
the organism. In performing an instinctive act, the animal is considered to behave 
like a machine that can do only the things is built to do. (p. 91)

“The criterion for mechanistic behavior”:
If an animal of a given species is in a state of a certain physiological drive and in an 
environment of relevant stimuli for this drive, a fixed and characteristic pattern of re-
sponses will awaken in it.

The words in boldface have the status of a variable that obtains different values. The 
term animal has a status akin to a variable, because it can include names referring to 
different animals of different varieties, such as rats, cats, and different kinds of cats. The 
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term certain physiological drive serves as a category that can contain different drives, 
such as hunger, thirst, pain, fear, and sex. The category relevant stimuli for this drive 
includes stimuli such as bread and water, which match hunger and thirst. The term 
fixed and characteristic pattern of responses refers to fixed behavior patterns that ap-
pear at different times, in the same individual, in the same species (in different varieties 
of animals), for example, behavior of hunger, thirst, aggression, and sex.

Now we shall examine two examples that satisfy this criterion.
Example 1. When the hunger drive awakes in a wild cat it begins to wander and 

look for prey. And when it sees a mouse it performs a pattern of hunting responses, 
which concludes with the killing and eating of the mouse.

Example 2. Hungry seagull chicks tap their beaks on a red patch found on the 
lower extremity of the parent’s beak, in order to get food which is located inside the 
beak (according to Frank, 1984).

These two examples involve the same physiological drive: hunger. When the cat is 
hungry it becomes restless, and goes in search of prey. When the appropriate stimulus 
(the prey) is perceived by the cat, the characteristic response pattern associated with 
hunting is activated. And in the presence of a beak with a noticeable red patch, the 
hungry chicks hammer on the parent’s beak to release the food from it. The chicks’ 
interest in the beak will fade when the red patch does not appear on it.

Having clarified what we mean by this criterion, let us test whether Max’s behav-
ior satisfies it. As may be seen, all the behaviors that appear under the heading mecha-
nistic behavior do so. As an example we shall take the beating (milking) response.

When Max gets onto Aviva’s stomach, or mine, he begins to beat with his forepaws 
in rhythmic movements. This beating is characteristic of kittens suckling at their 
mother cat’s teats, and it promotes the flow of milk into the nursling’s mouth (like 
milking). In the present case the human abdomen arouses in the cat this suckling re-
sponse pattern (see Morris, 1986, 1997).

The second criterion, that of mentalistic behavior, is based on the conditions for be-
havior of free will, which I described in the last chapter, conditions that do not accord 
with mechanistic behavior.

“The criterion of mentalistic behavior (the Free will (FW) condition)”:
The same individual, whose private behavior has changed, in the same state of 

stimuli, at different times, responds with different responses to realize the same goal or 
with the same response to realize different goals.

This criterion evidently runs counter to the foregoing condition for mechanistic 
behavior. When a given behavior satisfies the requirements of the “criterion for mech-
anistic behavior” it emerges that this behavior does not satisfy the requirements of the 
FW condition, and the reverse. For example, if the same behavioral pattern recurs in 
the same individual (and in others of the same species), in the same state of stimulus, 
and at different times, it will be very hard to accept that this behavior attests to free 
will. By comparison, a behavior that conforms to the mentalistic criterion is explained 
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on the basis of the hypothesis regarding changes in private behavior, in mental states. 
For example, in chapter 2 above I analyzed the episode of the ambush for the night 
moth and I showed that this episode could not be explained only based on a mecha-
nistic explanation. In chapter 3 I analyzed a large number of behavioral episodes 
(which figure in the list of mentalistic behaviors) and I showed that they satisfy the 
behavioral criterion of free will; I deduced by analogy that these behaviors are per-
formed through consciousness. These behaviors, then, are hard to explain as mecha-
nistic, and they call for a mentalistic explanation.

Here the following question arises: are these two criteria really contrary to each 
other? Is it not possible ultimately to reduce the mentalistic criterion to the mechanis-
tic criterion? Is it not possible to construct a robot cat, “Robocat”, of astonishing so-
phistication, that will imitate the behavior of a cat in full, for example, that of Max, 
such that Robocat will perform mechanistic and mentalistic behaviors alike? Should 
the construction of such a Robocat prove possible, it will transpire that the explanation 
for the behavior will of course be purely mechanistic, and we will have no need for a 
mentalistic explanation. I believe that building such a Robocat is impossible: this is a 
complicated subject that I shall discuss in the following chapters (see especially chap-
ter 8). In fact, as will become clear, the philosophy of mind considers such a possibility 
in the context of the debate about the mind and human consciousness: if it is possible 
to build a human-like robot, which will do everything a human does and is able to do 
(perhaps even write a book entitled To Understand a Cat: Methodology and Philosophy) 
then the whole world will be given a mechanistic explanation, including phenomena 
of mind and consciousness.

Meanwhile, until I start on that elaborate subject, I shall expand the discussion of 
the criterion of mechanistic behavior, and I shall consider four interesting ramifications, 
which will help us classify a given behavior for a mechanistic/mentalistic explanation.

(1) In the presence of the appropriate stimulus mechanistic behavior will appear even 
when the individual is exposed to this stimulus for the first time.

I shall discuss two behavioral episodes that appeared complete in Max from the 
very first time, even though the cat had never learned to perform them. (As I explained 
earlier, Max first came to our house at the age of three months and we never saw him 
learn to accomplish this behavior.)

A. The falling response: When Max was about a year old I decided to test if it was 
true that cats always land on four legs. As I was not sure that this Max would indeed 
land on four legs, and not on his head or his back, I dropped him onto the bed. I lifted 
him up upside-down and let go. Max twisted his body while falling and landed on his 
four legs. I repeated this action several times, and I managed to discern that first he 
turned his head over (ears above, chin below) and immediately after that he turned, in 
accordance with his head, the front part of his body and after it the rear part of his 
body, and just before landing Max arched his back and stretched out his legs. Later I 
saw a series of photographs of a cat during a fall, and found that Max’s falling response 
was very similar to the falling responses of the cat in the photos (see Taylor, 1986). 
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Most probably then, the falling response is instinctive and appeared complete from 
the very first time in our friend Max.

B. Courtship and mating: When Max was about four I decided that the time had 
come for this cat to lose his virginity. One day a friend of my son Omer announced 
that his female Siamese cat was in heat for the first time. The friend brought the cat, 
which at once began running around the house with her tail upright, while Max chased 
her wherever she went. It’s on, I said, with big smile. Their affair went on for five days, 
divided into three days of courtship and two of couplings. Max sang to the Siamese cat 
a kind of strange love refrain, which he emitted over and over: mihharroow, beginning 
on a low note and rising high. He would circle her at a fixed radius, not taking his eyes 
off her and not ceasing to croon his mélodie d’amour (which began to get on my nerves, 
to tell the truth). Something surprising happened when the Siamese cat looked at him: 
Max froze on the spot, even in the middle of a movement. I was amazed to see Max 
standing on three legs, now with the front leg lifted up, and now the rear one, and his 
head tilting away from her. When he froze, the singing stopped too (thank God). 
Sometimes the Siamese cat would leap onto the table in the porch and Max would im-
mediately place himself on one of the chairs under the table, constantly singing to her 
this weird love song of his. Occasionally, when she caught him approaching her, she 
would whip out her forepaws and hiss – kkhsss. One evening while we were watching 
TV, a bloodcurdling scream was heard from the bathroom, and I rushed to see what 
had happened. I found Max sitting in his sphinx posture, his eyes fixed on the Siamese 
cat, who was lying supine, rolling right and left, and rubbing her back against the floor 
non-stop. “I think the couple have lost their virginity”, I said to Aviva, with a broad 
grin. Sure enough, I saw them mating that marvelous evening in front of the televi-
sion. Suddenly the Siamese cat raised her rear and stamped with her rear paws. Max 
mounted her, and held her by the nape with his teeth, and the Siamese cat moved her 
tail to the left. A little later Max quickly got off her and the Siamese cat let out a long 
wail and struck out at Max’s chest with her forepaws. I don’t think she managed to hit 
him, because this Max remained sitting in his sphinx posture, looking with a kind of 
concentrated suavity at the female writhing on her back. About two days later, while I 
was shaving in the bathroom, the screeching of the Siamese cat was under my feet and 
she cut open a scratch down the calf of my left leg. In the morning I am a man in a foul 
mood, short-tempered, and this mating game was driving me nuts. What this cat has 
done he has done, and done enough, I said in a fury, and I requested Omer’s pal to be 
so kind as to remove his Siamese cat – the honeymoon was over. I found a very similar 
description of courtship and mating in books about cats (see Taylor, 1986; Morris, 
1986, 1997). So presumably, the courtship-mating response pattern is instinctive and 
it appeared complete from the first time in our debonair Max, as well as in the Siamese 
cat, the erstwhile virgin.

(2) Mechanistic behavior will appear whenever the appropriate stimulus is present-
ed, and when the degree of influence of environmental factors on it is slight.
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The cat will land on four legs in any situation, and will court-mate with a female 
in heat in various conditions of the environment and in different situations. The im-
portance of changes in the environmental stimuli is minor. What determines matters 
is the individual’s being in the critical state of stimulus: the feeling of the body falling 
upside-down; the smell and behavior of the female cat in heat. These are the stimuli 
that arouse in the cat the appropriate innate pattern of responses. And as long as the 
cat is not faced with an extreme situation that prevents performance of these response 
patterns, they will appear in different cats and in different environmental circumstanc-
es. For example, Max courted the Siamese cat all over our apartment and mated with 
her in the bathroom, the kitchen, the guest-room, in front of the television, in our 
presence, and as noted, even under my feet. As another example, let us look at the fol-
lowing behavioral episode.

Max spends a good part of his free time licking himself, and if I interrupt this lick-
ing action by holding his head with my hand for several seconds, Max goes right back 
to it the moment I let go. That is, non-extreme environmental changes do not alter or 
stop the instinctive pattern of action.

Here it should be stressed that not all the cat’s behaviors are performed so me-
chanically. Some behavior patterns require learning and skill acquisition until they are 
manifested in their full glory and grandeur. For example the pattern of the hunting 
response develops through a complex process based on innate components (such as 
biting through the prey’s nape) and on long learning in which the mother cat imparts 
to her offspring the skills of the feline hunt (see Morris,1986, 1997).

(3) “A scale of mechanistic behavior”.
It may be suggested that the degree of our certainty that a given behavior requires 

a mechanistic explanation grows in accordance with the following scale of properties:
A.	 A fixed response pattern that appears in the same individual at different times. If the 

behavior changes in different ways over time, it follows that this behavior is not 
mechanistic. By analogy, we do not expect a car to behave differently every hour 
in the same situations. If the car does not behave in the same way, doesn’t start in 
the morning, it means that something has gone wrong. If the computer screen 
shows peculiar signs, it is likely that the poor thing has caught a virus. This condi-
tion is necessary but not sufficient, because the fixed behavior pattern may also 
arise from learning. Habits, as everyone knows, are acquired behaviors that are 
very hard to change. That is why it is so difficult to decide if a certain fixed behav-
ior is innate or learned, even if it recurs in the same individual, in the same cat.

B.	 A fixed response pattern that occurs at different times in the same individual, and in 
the species to which the individual belongs. If we find that a fixed behavioral pattern 
appears in other individuals that belong to the same species, the likelihood that 
this behavior is innate rises. It is very hard to assume that all cats learned to court 
and mate in the same way as that observed in our friend Max. And the reverse: it 
is hard to believe that any alley cat will scratch the armchair of the Rakover house-
hold so that the householder will lift him onto his knees and pet him. This is a 
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behavior typical of Max, a behavior that he developed in his living space: the Ra-
kover family and their apartment. By contrast, responses such as the falling re-
sponse, courtship and mating, licking the fur are characteristic responses of all 
cats, so the probability becomes even higher that these responses are mechanis-
tic.

C.	 A fixed response pattern that appears at different times, in the same individual, in 
the species to which the individual belongs, and in the family to which this species 
belongs. If it is found that a fixed behavior pattern appears in an individual, in the 
species of that individual, and in the overall family to which this species belongs, 
the probability that this behavior is innate increases very much. It is hard to as-
sume that all cats, tigers, and lions learned to court and mate in the same way as 
was observed in our Max. It is highly reasonable to assume that an evolutionary 
process is responsible for this behavior in the family of cats across all its many 
branches.

D.	 A fixed response pattern that appears at different times, in the same individual, in 
the species to which the individual belongs, in the family to which this species be-
longs, and in other different kinds. For example, yawning and dreams: Max usually 
yawns with his mouth open to the full, exactly like cats, lions, tigers, dogs, and 
ourselves, humans. Max also dreams. When he was sleeping I discovered the ap-
pearance of facial grimaces, mouth trembling, and whiskers twitching, and trem-
bling and flexing of his legs. I have seen such a pattern in dogs and of course in 
people. People who wake at this stage of sleeping report dreaming. (This well 
known sleep is called Rapid Eye Movements (REM) sleep.) What does Max dream 
about? I have no idea. It is logical to assume that this kind of behavior is innate 
and universal, and hard to explain as learned. It is entirely reasonable to assume 
that evolution is responsible for this quality in different species, in families of spe-
cies, and in different kinds.

(4) Criterion for mechanistic behavior and neurophysiological behavior.
The two above criteria (for mechanistic and mentalistic behavior) were based on 

observations of public behavior and on theoretical concepts (private behavior, mental 
states) which were interpreted from the observations as the best explanatory hypoth-
eses. So far, by the nature of observation of Max, I have not focused on neurophysio-
logical observations. I have no doubt that these observations are likely to help greatly 
in deciding if a given behavior requires a mechanistic explanation or not. As an ex-
ample, I shall discuss the response pattern of aggression in the cat, which is produced 
not by an ordinary external stimulus, for example, the threatening appearance of a 
dog, but by passing an electric stimulus through micro-electrodes implanted in the 
cat’s brain (see discussion in Adams, 1979; Flynn, 1972). (This behavior was classified 
above as mechanistic: responses of fear-aggression (arching the back, hissing sounds).) 
If the behavior is mechanistic, there is some innate neurophysiological mechanism (in 
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the brain and nervous system) which in the appropriate stimulus conditions produces 
the behavior independent of the individual’s will.

In a series of experiments on a cat, Flynn (1972) showed that in the presence of a 
rat it is possible to produce in the cat an aggression response by sending the adequate 
current (in the ranges of .10-.90 ma) through the hypothalamus. As the current in the 
brain is greater, the intensity of the aggression response is greater. The aggression re-
sponse was discovered as a reflexive pattern consisting of a chain of reflexes: the cat 
struck the rat, placed its paw on it, leapt, and bit it on the back of the neck. Without the 
passage of an electric current, the cat did not attack the rat. Without the presence of 
the rat the passage of the current in the brain caused the cat to move around the cage 
sniffing, and show an emotional response of anger including facial expressions and 
vocalization. Through these and other experiments it was possible to isolate the neu-
rophysiological system in the brain that is involved in the aggression response in the 
cat. Furthermore, in a review article covering a large collection of studies on the rat 
and the cat, Adams (1979) posited brain mechanisms for responses of attack, defense, 
and submission.

As may be seen from this short account of the cat’s behavior, the aggression re-
sponse investigated by means of brain stimulation satisfies the criterion for mechanis-
tic behavior: the aggression response pattern appeared whenever the cat’s brain was 
stimulated by a suitable electric current in the presence of the rat. In fact, the debate 
going on in the literature does not center on whether it is possible to explain this be-
havior by means of mentalistic explanations, but principally on the degree of accuracy 
of the mechanistic explanation – accuracy in the description of the neurophysiological 
brain mechanism responsible for this behavior pattern.



chapter 5

Three-stage interpretation

The purpose of this chapter is to develop an explanatory procedure for complex be-
havior constructed out of mechanistic and mentalistic behavioral components. This 
procedure, called the “three-stage interpretation”, breaks down the behavior into its 
components and focuses on a main one, which constitutes the pivot of the interpreta-
tion. In the first stage of the interpretation, the purposive mentalistic explanation is 
applied to this behavioral component; in the second stage an explanation for this com-
ponent is proposed according to its typical standard function (e.g., a cat’s extension of 
its claws according to the survival function); in the third stage it is shown that this 
behavioral element has changed its function and has acquired a new purpose that suits 
the purposive explanation suggested in the first stage. This interpretation is illustrated 
by the analysis of several behavioral episodes of Max the cat, and is juxtaposed against 
the possibility of proposing a mechanistic explanation for these behaviors. In addition, 
certain differences are discussed between this explanation and other methods of ex-
plaining complex behavior by breaking them down into behavioral components.

The sure scientific way to understand behavior is to decompose it into its compo-
nents; and after I have decomposed, divided, split, and separated, I have reached an 
infinite void between two theoretical concepts.

As may be seen from the previous chapters, Max’s behavior is complex and built of a 
combination of mechanistic and mentalistic behavioral components. Each and every 
action of his, in fact, is based on a collection of dynamic processes: physical, chemical, 
neurophysiological, motor, cognitive (analogous to the actions of the computer), and 
consciously mental (will, belief, purpose, intention): complex processes that in the end 
are responsible for the behavior we observe in everyday life.

I believe that this behavioral complexity finds expression also in research with 
animals. Historically, a line can be discerned in this research, developing from an at-
tempt to explain the behavior of animals on a hereditary evolutionary basis (e.g., 
Lorenz, 1950, 1965, and Tinbergen, 1951/1969), through emphasis on complex inter-
action between genetic and environmental factors such as learning, to the understand-
ing that a full explanation of animal behavior also requires reference to mental proc-
esses (see discussion in Allen & Bekoff, 1997; Griffin, 1976; Jamieson & Bekoff, 1992). 
For example, Johnson (1972), who summarizes a rich literature of aggression in ani-
mals and humans, suggests that an electric stimulus in the brain arouses an innate 
neurophysiological system that constitutes only a necessary part in the pattern of re-
sponse of attack, while appropriate environmental stimuli (such as a rat to a cat) and 
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the animal’s past experience are of great importance in performing this response. He 
writes: “Attack is one kind of species-typical consummatory behavior, and it is charac-
terized neither by total rigidity nor by complete plasticity” (p. 75). According to Tin-
bergen et al. (1965) the development of behavior is the outcome of a complicated in-
teraction between innate and learnt components.

As an example of behavior that involves innate, learnt, and mental factors, we shall 
examine once more the episode of the ambush for the night moth. I maintain that the 
following behavioral components that enter into the moth episode may be interpreted 
as innate components in hunting behavior: staring at stimuli making rapid movement 
(the moths that circle round the porch light); decline in interest when the interesting 
stimulus (making rapid movement) stops or disappears; the search for the moving 
stimulus that has suddenly disappeared; pursuit and jabbing at the rapidly moving 
stimulus with the forepaws. As against this, the following behaviors are interpretable 
on the basis of learnt, cognitive, and mentalistic processes: using the information that 
night moths generally spin around the lit porch light to make a practical inference, 
which results in setting the ambush for the night moth on the table, closer to the porch 
light with the purpose of continuing with the amusement.

Hence, the explanation for this episode and its like is based on behavioral compo-
nents that require use of two kinds of explanation: mechanistic and mentalistic. This 
explanation gives rise to the central question of this chapter, and the following ones: 
What is the nature of an explanation of this kind?

The answer will be given in two parts: in the first part, in the present chapter, I 
concentrate on the explanatory design, which I call the “three-stage interpretation”, 
which focuses on a principal mentalistic behavioral component; in the second part, in 
the following chapters, I shall concentrate on a “multi-explanation theory” which 
treats a large number of mentalistic and mechanistic behavioral components.

5.1	 Three-stage interpretation and the principle of new application

The three-stage interpretation is based on a match between the purposive mentalistic 
explanation (will/belief) and the Principle of New Application, which sets two condi-
tions that attest to mental processes:
a.	 Use of an existing response to achieve a new purpose, different from the earlier 

function (adaptive-survival) of this response;
b.	 Application of different behaviors (including new responses) to achieve the same 

purpose.

The match is performed by identification of the new purpose with the purpose of the 
mentalistic explanation or by realization of the purpose of the mentalistic explanation 
by means of different responses.
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Before I proceed to discuss in detail the three-stage interpretation, it is important 
to consider the following question: what is the point in suggesting basing the three-
stage interpretation on the purposive explanation? Mentalistic explanations, which 
appeal to internal factors to explain a given behavior, are not restricted solely to the 
purposive explanation (will/belief) and in fact they appear in various forms and kinds, 
for example, explanations based on following rules of behavior, cognitive ability 
(thinking and inferences), feelings and emotions. Furthermore, in most cases an ex-
planation of behavior is based on several kinds of mentalistic explanations. For exam-
ple, the episode of the ambush for the night moth is explained both by Max’s wish to 
continue the chase after the moth and by an appeal to his cognitive ability to under-
stand that the moth may resume its flight around the porch light.

The answer to this question lies, on the one hand, in the great importance that 
researchers attach in their discussions to the purposive explanation (will/belief) in 
cognitive and folk psychology, and in explanations of action. In fact, the explanation 
by means of will/belief is the main one, if not the only one, that features in these dis-
cussions (see discussion on the subject in chapters 7, 8, and 9); and on the other hand, 
as we shall see later it transpires that the purposive explanation is appropriate for a 
considerable part of Max’s mentalistic behaviors (see chapter 6).

As an example of the great importance of the explanation by means of will/belief 
we shall study the conceptual similarity between the purposive explanation (will/be-
lief) and the explanation by means of rule-following (e.g., Rakover, 1990, 1997).

Rule-following: When Uri stops his car at a red light we explain the central behav-
ioral component in the complex behavior of driving – pressing on the brakes pedal – 
as obedience to the highway code: as a good and disciplined driver, Uri has followed 
the rules of traffic and has performed a stop at a red light. In the same way, it is possible 
to explain part of Max’s behavior by means of several rules of behavior that pertain in 
the Rakover household. For example, Aviva does not want Max to lie on her bed so she 
has taught him the rule of “No Entry into the Bedroom”. (The cat is a very clever ani-
mal and it is enough to scold him once or twice and to close the bedroom door for him 
to get the message very well. However, see infringing prohibitions in chapter 3.) Only 
thus is it possible to understand the fact that Max customarily waits for Aviva at her 
bedroom doorway when the door is open. Furthermore, if Aviva is lying on her bed 
reading, Max usually draws her attention to the fact that he, His Catship, is present 
here at the threshold, through a plaintive miaow. (The musical variations of the sound 
that Max is capable of producing from his throat, I believe, are an interesting subject 
in themselves.) And sometimes, when Max’s patience is at an end, he creeps stealthily 
into the room. But then one irate word – “Maax” – is enough for the cat to turn tail 
with a short snort of exasperation.

Purposive explanation: When David wants to read a particular entry in the ency-
clopedia he stands a chair to take the appropriate volume off the top shelf. We explain 
the manifestation of this behavioral component – climbing onto the chair – by appeal-
ing to the fact that in David’s view this behavior is likely to realize his purpose. A large 
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part of Max’s behavior can be explained in the same way. For example, in the episode 
of scratching the armchair-knees Max wants me to pet him, so to catch my attention 
he approaches the armchair in which I’m sitting and scratches the seat with his claws. 
I bend towards him, place him on my knees, and stroke him. (Sometimes, after a while, 
Max also begins beating my stomach.) Occasionally he stands before me and rolls over 
onto his back, presenting me with his white belly, and fixes my gaze with his blue eyes. 
And again, I bend over him, sometimes to tickle him on the belly and under his jaw, 
and sometimes I set him on my knees (see rolling onto the back: continue petting).

These two kinds of explanation are close to each other because in many cases, on 
the one hand rule following is done for the sake of a clear goal, and on the other hand 
the will/belief is realized through employing rules of behavior. For example, David 
wants to meet Ruth in Tel Aviv and believes that driving according to the highway 
code from Haifa to Tel Aviv will realize his wish; and Max acts according to the rule of 
“No Entry into the Bedroom” and waits at Aviva’s bedroom doorway so as to be close 
to Aviva, and at the same time to avoid her scolding. (Note nevertheless that there is 
no full overlap between these two kinds of explanation; for example, learning a new 
behavior for the purpose of achieving a goal by its very essence is not a kind of follow-
ing rules of behavior. See discussion also in chapter 6.)

Now having clarified this matter, I shall move on to discuss the episode of scratching the 
armchair-knees to illustrate the three-stage interpretation. The specific purposive ex-
planation of this episode is based on the general scheme of the purposive explanation:

If X wishes to achieve G and believes that behavior B will achieve G, it is reasona-
ble that X will do B.

So all we have to do now is replace the capital letters above by the case connected 
with Max the cat:

Max wants to achieve petting from me and believes that scratching the armchair will 
achieve petting (will cause me to pet him), therefore Max scratches the armchair.

But here, before I discuss the explanatory aspects of this behavior, I must consider the 
complex connection between intentionality and consciousness.

This explanation assumes that one may ascribe to Max conscious mental states 
similar to what we ascribe to humans in terms of intention, will, belief, and purpose, 
even though it is hard to assume that Max has a perfected language as humans have. Is 
this ascription justified? I believe so. Chapter 3 suggested a basis for its justification: 
different actions in Max satisfied the criterion of free will connected with conscious-
ness, that is, these responses were made consciously by Max. Consciousness does not 
feature in all cognitive processes involved in these actions (such as retrieving informa-
tion from long-term memory), but chiefly in the end results of these processes (e.g., 
consciousness of the content of thoughts, of images in the head, after these have been 
retrieved from long-term memory which is hidden from our awareness). These mat-
ters, as may be seen, are quite complicated, and therefore require several brief clarifica-
tions (and see further discussion of consciousness in chapter 8).
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While in daily life the term “intentionality” is directly connected with the term 
“purpose”, in philosophy the term “intention” has a broader meaning, which refers to 
a quality of mental states. These states have semantic significance: they represent con-
tent, they represent other states or events. That is, intentionality is a mental quality that 
allows an appeal to or about mental representations. Thoughts are about something, 
they refer to a certain content represented in the brain whether this is real or imagi-
nary (see discussion in Allen, 1995; Allen & Bekoff, 1997; Crane, 1991; Rakover, 1990; 
Searle, 1992; Tye, 1996).

One of the interesting questions linked to intentionality is the following: is inten-
tion conscious? At first sight the answer would be affirmative: my thought circles 
around some subject and I am conscious not only of this subject but also of the fact of 
my being conscious of this consciousness. But it isn’t quite so simple. Let us look at the 
following example: David wants to meet Ruth, so he travels by train from Haifa to Tel 
Aviv. The train ride takes about an hour, and during this time David reads a gripping 
thriller and does not think about the purpose of his journey even for an instant; how-
ever, the moment the train stops his wish to meet Ruth returns, and settles in his mind. 
Hence, David’s intention was in his mind before the journey, disappears from it on the 
journey, and returns to it at the end of the journey. Making the very reasonable as-
sumption that David’s intention is not erased from his brain during the journey, be-
cause it comes back to his mind immediately the train stops, we reach the conclusion 
that unconscious intentions exist. This example is not the only one of unconscious 
knowledge. In research, psychology has discovered different kinds of unconscious 
wishes, beliefs, and knowledge that have a great effect on behavior. Examples are un-
conscious urges, uncovered by psychoanalysis, which are liable to cause abnormal be-
havior; much knowledge that guides us to do things without our being conscious of 
every responsive component in the act (e.g., playing the piano or violin; riding a horse, 
or driving long distances), an innate information structure by whose means we ac-
quire language from the moment of birth; important scraps of knowledge that direct 
our behavior without our being conscious of them (who, for example, thinks during a 
meal that objects are hard, and therefore the soup does not drip from the spoon?). 
Also, much research evidence exists of implicit learning and memory in brain-dam-
aged and normal people (see, e.g., discussion in Rakover, 1993; Schacter, 1989).

Philosophers are divided over the question of the link between consciousness and 
intentionality (see discussion in Allen & Bekoff, 1995; Horgan & Tienson, 2002; Tye, 
1996). For example, Horgan & Tienson and Tye hold that the two should not be sepa-
rated, and that consciousness has intentionality content; but Millikan (1984) suggests 
that a distinction should be made between consciousness and intentionality, which 
constitutes, in her opinion, a biological property that has developed by evolutionary 
processes; McGinn (1982) suggests that the feeling of pain has no representative con-
tent, as perception has; and Rosenthal (1991) offers evidence supporting the argument 
that consciousness and “sensory quality” are independent.
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A further important question here concerns relations between intention and lan-
guage in animals. Several philosophers maintain that language is a condition without 
which intentionality is not possible, and therefore it is impossible to describe and ex-
plain behavior of animals by ascribing to them mental states and processes such as 
intention, will/belief (e.g., Davidson, 1975; Dennett, 1969; Stich, 1983; and see discus-
sions on this in Allen, 1995, 1992; Allen & Bekoff, 1997). For example, Allen (1992) 
argues, against Dennett and Stich, that despite the difficulty it is possible through the 
English language to approach a reasonable description of the belief of an animal (a 
dog) and to suggest a suitable intentional explanation for its behavior. I agree with Al-
len, and argue further that it is possible to formulate a hypothesis, which is empiri-
cally testable, that intention, will/belief, and consciousness find expression not only in 
language but also in other behaviors different from linguistic behavior. In general, 
then, I suggest the hypothesis that animals (such as Max the cat) are creatures some of 
whose actions are performed out of consciousness and will/belief, through their very 
possession of consciousness in varying degree.

However, even though I regard living creatures (humans and animals) as having 
consciousness, I accept that there are mental processes and states of intention and 
will/belief that may be found outside consciousness. Yet I suggest as a general hypoth-
esis that most cases connected with actions in everyday life occur out of conscious 
intention in the sense that emerges from the above example, and the following one. 
David goes into the kitchen with the purpose of making himself a cup of coffee. But on 
the way to the kitchen he becomes preoccupied with the mind/body question, which 
makes him forget his intention, so he stops in the middle of the kitchen without un-
derstanding what he is doing there. He has already left the kitchen when he suddenly 
remembers his intention, so he goes back and makes his coffee. Hence it arises that if 
an intention to act in a certain way is not present in the consciousness (e.g., it has be-
come forgotten, is in long-term storage), the intention will not be realized – the action 
will not be performed. We reached the same conclusion with the earlier story of the 
train too: it is reasonable to assume that had David forgotten his intention he would 
not have gone to meet Ruth. David then would be sitting there on a station bench in 
Tel Aviv in great despair, and asking himself, what the devil am I doing here? This hy-
pothesis of a connection between everyday intentionality and consciousness goes to-
gether with what Searle (1992) had to say: “Conscious states always have content. One 
can never just be conscious, rather when one is conscious, there must be an answer to 
the question, ‘What is one conscious of?’” (p. 84); and with the assertion of Allen & 
Bekoff (1997): “When beliefs are attributed to human beings, they are taken to be con-
scious mental states with semantic content” (p. 66).

By this, I do not state that intention can be realized or influence behavior only if it 
is present in consciousness. Experimental results in implicit learning and memory 
show that implicit knowledge, knowledge that the individual is not conscious of, exerts 
an effect on her behavior, although – such is my impression from this collection of 
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experiments – the influence of the unconscious on behavior is different from (and in 
many cases its force is less than) the effect of consciousness on behavior.

Assuming that this justification holds, we shall now examine the episode of scratching 
the armchair-knees in greater detail. First we must note that this episode, based main-
ly on the scratching response, which is the central behavioral element, and which is 
explained mentalistically, contains several more behavioral elements, some of which 
require a mechanistic explanation:
–	 In the late evening, when I am on my own, Max sees me sitting in my armchair 

watching television;
–	 Max comes up to me;
–	 Max scratches the left-hand edge of the armchair;
–	 I turn to him, pick him up, set him on my knees, and stroke him.

As stated, some of this series of behavioral elements, such as seeing me sitting and 
watching television, call for an explanation that appeals to cognitive processes analo-
gous to the operations of the computer, that is, to a mechanistic means of explanation. 
By contrast, the central behavioral element in this episode, the core of the episode that 
generates the pleasant interaction between the cat and me, an interaction that realizes 
the cat's will, is an element that requires a mentalistic purposive explanation.

Secondly, to begin the three-stage interpretation of the given episode we must ask 
the following question: How does the scratching response fit in with this interpreta-
tion? The answer is that the scratching response has undergone a change from an 
adaptive-survival function to a new purpose, namely winning petting, and this new 
purpose is identical to the purpose of the explanation by will/belief.

The scratching response itself, as all cat-owners know very well, is an adaptive-
survival response: the cat extends its claws by opening its paws, when it is on the hunt 
or in defense-aggression situations, to help replace the claws or to mark the scratched 
place with its scent (see Taylor, 1986; Morris, 1997). The change in functioning of this 
response, from an adaptive-survival function to the purpose of being petted, is made 
by a process of learning.

Max learned that scratching the armchair in which I sit does not result in an im-
mediate scolding, but the opposite: the response yields reinforcements. Often the 
scratching makes me lift him up, set him on my knees, and pet him. This answer is 
supported by the following observations.

Observation 1: Max does not usually scratch Aviva’s armchair while she is sitting 
in it and reading a book, watching television, or chatting with me, because she imme-
diately responds by scolding: “Maaax, stop that”. By contrast, when Max scratches my 
armchair (the left-hand edge of the seat) I am not quick to scold him, like Aviva. As a 
result, Max has learned to scratch my armchair and to avoid scratching Aviva’s. The 
reason for this difference in our approaches to Max’s behavior stems from my softness 
toward Max. (Sloppy and silly behavior, which resulted in the ruin of our furniture, 
according to Aviva.) I also let him scratch my shoes when I get home from work in the 
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evening and I see in this behavior an expression of Max’s affection for me (which 
causes Aviva to raise an irate eyebrow).

Observation 2: When Max wants petting from Aviva he does not scratch her arm-
chair, but assumes his sphinx posture beside her right leg and fixes her with a long, 
unbroken stare, makes whining noises to draw her attention, and waits for her call, 
“Come on Max, come here beautiful cat”. Sometimes, when he loses patience, he sim-
ply jumps onto her knees uninvited.

Observation 3: When Aviva is sitting in her armchair, reading or watching television, 
Max is somewhere around her. When Aviva goes off to her bedroom, Max usually 
scratches my armchair while I am watching television. This mostly happens after mid-
night. (Aviva is an early-riser type, while I am a late riser.) When Max scratches my 
armchair while I am still sitting in it, I interpret his behavior as a sign of wanting to be 
petted, and I lift him onto my knees. This habit of Max’s becomes more emphatic because 
if Max scratches other armchairs I scold him at once: “Maaax, stop that immediately”.

This interpretation of the episode of scratching armchair-knees may be summa-
rized as an example of the three-stage interpretation in the following manner:
a) 	 Determining the general framework of the explanation: the purposive 

explanation: Max wants to achieve petting from me and believes (by virtue of 
earlier learning, acquisition of knowledge) that scratching the armchair will get 
him petting; therefore Max scratches the armchair.

b) 	 Explanation of the scratching response: This response in itself is explained 
by an appeal to a mechanistic explanation, that is, to the anatomical-physiological 
structure of the claws and to their evolutionary functions: hunting, defense-attack, 
replacing claws, and marking the furniture (in the Rakover apartment) with the 
cat’s scent.

c) 	 Integrating the scratching response with the purposive explanation: 
How does the scratching response, whose explanation according to (b) is mecha-
nistic, fit into the framework of the purposive explanation? The integration is ac-
complished by means of a learning mechanism, that is, Max has learned that under 
certain conditions the scratching response brings about the realization of his pur-
pose: being petted by me. And now, frequently, when the wish arises in Max to be 
petted by me he uses this acquired knowledge to achieve his goal. This goal (pet-
ting) is entirely different from the previous functions that were achieved by use of 
the claws: while the previous functions were connected to hunting, defense-attack, 
replacement of claws, and dispersing the cat’s scent, the new aim is different: pet-
ting (stroking, tickling, and other expressions of affection).
This interpretation calls for three important clarifications:
1)	 Function and purpose: I use the term “purpose” as referring to part of the indi-

vidual’s internal conscious mental world, for example, when the individual has 
the intention of seeing a movie and she realizes it by going to the cinema. This 
term does not suit the explanation of the function of the action of the heart (to 
make the blood flow) or the explanation of the function of innate behavior 
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such as reflexes and instincts. The term function is suitable for these examples, 
making it possible to explain a given action from two points of view.

First, an action performed by the individual or by part of the system can 
be perceived from an adaptive and evolutionary angle. For example, if the ac-
tion of the heart is flawed the individual’s survival value declines, and if the 
claw-extension response in the cat is harmed its ability to survive and multi-
ply is impaired. From this standpoint, it may be said that the explanation in 
the case of the scratching the armchair-knees episode is based on the change 
that has occurred in the function of the scratching response in Max: from an 
innate function, determined by evolutionary biological processes, to a con-
scious purpose, determined by the intention, the free will, of the cat.

Secondly, a given action can be perceived as a behavioral element that 
fulfills an appropriate function in the entire system. I shall expand on this 
matter later on. (Although a broad philosophical discussion of the term ‘func-
tion’ is beyond the design of this book, it is worth noting that in Searle’s opin-
ion (1992), attribution of a function to part of a system, or to a given behavior, 
is made from the viewpoint of the one who ascribes the given function. This 
criticism, it seems to me, takes us back to the discussion in chapter 1 on an-
thropomorphism, and my answer to this criticism, therefore, is similar to that 
which I offered in that chapter.)

2)	 Explanation and change: Why does the three-stage interpretation stress the 
change in the function of the central behavioral element? It is because an ex-
planation is given for a change in behavior. Scratching the armchair in the 
context of the scratching the armchair-knees episode constitutes a behavio-
ral change in respect of the cat’s typical standard scratching response. This 
change is not explained as a change in the response itself, but as a change in 
the functioning of the response.

The epistemic need to give an explanation arises when a change occurs. 
For example, we ask, why has the light gone off? (Because the bulb has burnt 
out.) Why doesn’t the car start in the morning? (Because the battery is dead.) 
We are not required to offer an explanation for an existing and understood 
situation: the light shines and the car starts in the morning, because in these 
cases the electric systems are functioning full well. (The answer to the ques-
tion of what is considered a preceding and understood situation is of course 
relative. For example, a person may seek an explanation of how the car engine 
works.) And to the same degree, in keeping with Newton’s first law, the law of 
inertia, we are not required to offer an explanation for a body that persists in 
uniform movement in a straight line unless a change has occurred in the di-
rection or speed of the movement. The explanation for the present behavior 
being researched, then, is given in the setting of the behavior that preceded it, 
that is, in the setting of the difference between the researched behavior and 
the preceding behavior. (From the viewpoint of planning a research project, 
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the present case fits a within-subject design, called pretest-posttest, when the 
behavior ‘before’ is compared with behavior ‘after’, i.e., after the independent 
variable has been operated; see, e.g., Neale & Liebert, 1986.)

3) 	 The Principle of New Application: The three-stage interpretation has referred 
so far to the first condition of the Principle of New Application: the applica-
tion of an existing response for the purpose of achieving a new goal, different 
from the previous function (adaptive-survival) of this response. How then 
does this interpretation relate to the second condition of the principle: appli-
cation of different behaviors (including new responses) for the purpose of 
achieving the same goal? To suggest an answer we shall look at the following 
three examples. In the behavioral episode rolling on the back: continuing to 
pet, Max stands in front of me, rolls over onto his back, turns his white belly 
to me, fixes my eyes with his blue eyes, and I bend over him, sometimes to 
tickle him on the belly and under the jaw, and sometimes I set him on my 
knees. The interpretation of this behavior is similar to the scratching the arm-
chair-knees episode, therefore, according to the second condition of the Prin-
ciple of New Application, rolling on the back is an additional response to the 
armchair scratching response that results in the achievement of the same pur-
pose: petting.

Max also achieves the same goal (eating and drinking in the present case) 
by performing a fairly new response pattern, which I never observed until its 
first occurrence in the episode of two routes to food: Max can get to the food 
and water located at the side of the kitchen by way of the lounge and through 
the kitchen door; or he can go through the bathroom corridor. Max uses both. 
One day I forgot to open the bathroom door that leads to the kitchen after tak-
ing a shower. (The doors of the kitchen, the bathroom, and the kitchen porch 
are always open.) While I was sitting wrapped in my bath robe in my armchair 
in the lounge, I saw Max leap over the chair on the porch and walk to the pas-
sage leading to the bathroom. After a few seconds he retraced his steps and 
went straight into the kitchen, traversed its entire length, reached the food, and 
began to eat. How may this behavior be interpreted? I believe that Max be-
haved as would a human who wishes to reach a restaurant and finds that the 
road is blocked (because of road repairs): that person would go back the way 
he came and reach the restaurant by an alternative route. Max’s behavior then 
can be seen as an example of achieving the same purpose – eating and drink-
ing – by means of a new response: {walking forward on route A (via the bath-
room corridor), retracing his steps, and proceeding along route B (through the 
kitchen door)}. It is entirely reasonable to assume that Max used information 
acquired previously to achieve the same purpose (satisfying hunger and thirst) 
that he had achieved till then by taking either of these two routes.
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5.2	 Comparison of the three-stage interpretation and other approaches to an 
explanation for complex behavior

As may be imagined, many researchers have tried to develop different approaches to 
deal with complex behavior. I shall discuss two such approaches, which are based sim-
ilarly to my approach to analysis of a complex behavior into its components: one is 
called “functional organization of behavior”, connected to ethological research, and 
the other is called “functional analysis”, connected to computer science, cognition, and 
research in engineering.

Functional organization of behavior: In a summary article Baerends (1976) ana-
lyzed the functional models prevalent in ethological research and showed that complex 
behavior of animals is subject to description and explanation by a hierarchical system 
containing a large number of “fixed action patterns”, controlled by a smaller number of 
behavioral subsystems, which in turn are controlled by two or three general behavioral 
systems. This hierarchical approach makes it possible, among other things, to deal with 
the fact that instinctive action is rigid on the one hand (fixed action patterns) and flex-
ible on the other – it has a purpose, it depends on internal and external factors, and it 
has a neurophysiological base. As an example of this approach let us study the system 
called “hierarchical organization” of Tinbergen (1951/1969), which is illustrated 
through the reproductive behavior of a fish called the three-spine stickleback.

In spring, with the lengthening of the days and the rise of water temperature, the 
male enters the first hierarchical level of the reproductive instinct, that is, a motiva-
tional center awakens in it that on the one hand is responsible for relevant behavior 
such as wandering (to find a territory to build a nest), and on the other hand this mo-
tivational center arouses more centers, on the second hierarchical level (i.e., subsys-
tems): aggression, nest-building, mating, caring for offspring. Each of these centers in 
turn arouses additional behavioral centers on the third level; an example is aggression, 
including fixed response patterns such as pursuit, biting, threatening (these responses 
are called “consummatory acts”: see Tinbergen, 1951/1969, p. 104). This instinctive 
response complex largely depends on environmental stimulation. For example, the 
aggressive response pattern depends on the appearance of another male fish invading 
the territory in which the nest has been built by the fish that possesses the territory. 
Which aggressive pattern the nest-building fish will use to respond depends on the 
invader’s behavior: if the foreign invader bites, the territory-holder will bite; if it threat-
ens, the territory-holder will also threaten; if it flees, the householder will chase it.

According to Tinbergen, then, instinctive behavior is intricate and complex, and 
is explained hierarchically (according to the given level) by interaction between cen-
tral excitatory mechanisms (CEM) and external factors, environmental stimuli, called 
“releasing factors”. These stimuli operate an internal mechanism, called the innate re-
leasing mechanism (IRM), which removes a block that does not allow the CEM to 
disassemble and activate the characteristic behavioral pattern that is under the control 
of the center in question. The moment the appropriate stimulus appears in the envi-
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ronment the block is released by the IRM, and the individual responds by the behav-
ioral pattern that is fixed and characteristic of its kind, and of the level of the center. In 
general, the degree of behavioral flexibility diminishes with the lowering of the CEMs 
(from level 1 to level 3).

This model of Tinbergen was able to explain several behaviors in animals. Among 
other things an explanation was given to a phenomenon called displacement activities, 
for example, the digging of pits by the three-spine stickleback precisely when this fish 
presents aggressive behavior toward another fish that invades its territory. The expla-
nation is based on the fact that in states of conflict, tension, and high excitement, the 
motivation center, charged with great energy, dismantles itself by activating another 
center responsible for behavior that does not belong to the interactive behavior in 
which the fish was engaged at that time. (It is interesting to note that a similar behavior 
was observed in Max: diverting aggression. Max awaits with great anticipation being 
brushed by Aviva after she returns form her morning walk. Several times, when Aviva 
was preoccupied with other things, the cat’s patience ran out, as he waited for her on 
the telephone stand, until he could bear it no more; then he pounced on her armchair 
and began scratching it. A similar phenomenon has been observed in a large number 
of animals, including humans: withholding of a positive reward causes frustration, 
which is released by diverting aggression to other stimuli in the surroundings.)

The three-stage interpretation and the hierarchical organization approach evince 
several similar features, such as separation of a behavior into its components, and a 
level of analysis that basically is not neurophysiological but functional. Still, my ap-
proach and the hierarchical organization approach fundamentally differ: while the lat-
ter is based on a mechanistic (biological) explanation, which deals with the complex of 
components of the animal’s behavior in certain conditions (aggression, diverted re-
sponses), the three-stage interpretation attempts to interpret a behavior according to 
the mentalistic purposive explanation (will/belief). The core of the explanation lies in 
the functional change of the central behavioral component from an adaptive-survival 
function to a new function – the attainment of petting, a goal that well matches the 
explanation by will/belief.

Functional analysis: In his book The nature of the psychological explanation Cummins 
(1983) proposes an explanation for a complicated system through conducting a func-
tional analysis, such as an explanation of the operation of assembly-line production:

Production is broken down into a number of distinct and relatively simple (un-
skilled) tasks. The line has the capacity to produce the product in virtue of the fact 
that the units on the line have the capacity to perform one or more of these tasks, 
and in virtue of the fact that when tasks are performed in a certain organized way 
– according to a certain program – the finished product results. (p. 28)

Diagrams in electronics, computer programs, physiological analysis of an organism, 
are examples of this kind of functional analysis. Functional analysis, then, breaks a 
given system down into its simplest, most elementary components and shows how the 
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organization of simple parts produces the complicated behavior of the entire system. 
For example, in the case of a computer program, breaking down the system into its 
components, and breaking these components down into their components, in the end 
leads to the most elementary components, to basic logical operations done on the 
symbols zero and one, which can be expressed physically as follows: zero is translated 
into a state of absence of electrical current and one is translated into a state of electrical 
current. The interpretation of this translation from the symbolic system to the electri-
cal system is that the physical system realizes the software, or that the software is ap-
plied on the physical system (see also discussion in Rakover, 1990).

In this case too the basic difference between the three-stage interpretation and the 
explanation proposed by means of functional analysis is this: while the latter explana-
tion is mechanistic, in the case of the three-stage interpretation integration of the 
components of the investigated behavior takes place in the framework of a mentalistic 
explanation. While the decomposition of the system according to Cummins’s ap-
proach goes as far as the most elementary parts – the “behavioral atoms”, in the case of 
the three-stage interpretation the discussion ends with the change of the behavior/
purpose connection. While in Cummins’s approach the entire functional system (the 
software) has its grounding in the physical system, in the three-stage interpretation 
there is no such grounding. In my view, these differences between the system explained 
mechanistically and the system explained by an appeal to mentalistic processes reduce 
in the end to the fact that the functional analysis will be hard pressed to deal with 
conscious behavior (intentions, desires, and knowledge) because of the body/mind 
problem (and see a wide-ranging discussion later, especially chapter 8). By contrast, 
the three-stage interpretation, from its very use of mentalistic explanatory concepts, 
will not find it difficult to handle conscious behavior, that is, a change in behavior of 
this kind – a change in the behavior/purpose connection.

5.3	 Cannot Max’s behavior, ultimately, be explained mechanistically,  
as simple learning?

The three-stage interpretation offered an efficient account for some of Max’s everyday 
behavior. This interpretation is based on a learning process whereby the central behav-
ioral component, for example, the scratching response, has acquired a new purpose 
(different from its typical standard function, namely the adaptive-survival function) 
which fitted well into the framework of the mentalistic purposive explanation (will/
belief). In light of the importance of the learning process in this explanation the fol-
lowing question arises: cannot the scratching the armchair-knees episode be ex-
plained as a simple learning process? Cannot the mentalistic purposive explanation be 
given up? To my mind the answer is no, because this episode is endowed with several 
qualities that are not characteristic of a learning process and that can be explained by 
an appeal to the mentalistic explanation.
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The discussion on this question will be divided into three sub-sections: first I shall 
present several behavioral instances whose interpretation by means of a learning proc-
ess is direct and clear; second, I shall discuss whether learning is explained by a men-
talistic or a mechanistic process; finally I shall probe whether learning-mechanistic 
explanations may be suggested for mentalistic behavioral episodes.

5.3.1	 Examples of behavioral episodes explained as simple learning processes

The phone ringing: When Max is sitting on Aviva’s knees or on mine and the ringing 
of the phone is heard, he jumps down even before we get up to answer it. This, in my 
view, is simple avoidance learning that the cat learned from the dozens of cases in 
which the following sequence of events recurred: phone rings – we quickly rise – Max 
is dropped from/jumps off the knees – we go to the phone. If we assume that the event 
of “rising” is not pleasant for Max because rising causes him to be dropped/impairs his 
balance, we may regard the phone ringing as a warning signal and his response of 
jumping off the knees as avoidance behavior – a response that forestalls and prevents 
the occurrence of the unpleasant rising/being dropped/jumping off event.

Cleaning the apartment: When Aviva sweeps and washes the floor of the room, 
Max jumps onto the sofa from where he watches her actions. At first Max would chase 
after the broom or floor cloth and Aviva scolded him, until he learned to avoid this. 
This episode too may be interpreted as avoidance learning. The broom, the pail of 
water, the floor cloth, and the cleaning process itself are a kind of warning signal: Max, 
sit quietly on the sofa and don’t get in the way.

Arranging the cover on the sofa: At first when Max lay on the sofa and Aviva 
straightened the cloth cover spread on it, Max would jump off the sofa, and jump back 
on after the cloth had been smoothed. In time Max learned to stay on the sofa while 
Aviva arranged the cloth. I believe that this learning is nothing but a process of adapta-
tion. Contrary to the phone ringing episode, in which Max was dropped from/ jumped 
off the knees, in the present case Max has learned that the flapping of the coverlet un-
der him does not entail any unpleasant event at all.

Displays of affection and satisfaction: When we are petting Max, the cat some-
times expresses affection for Aviva or for me by gentle biting of the hand. He lightly 
grasps the hand between his two forepaws without extending his claws and bites with-
out his teeth piercing the skin. These two responses are voluntary and under his con-
trol. Another way in which Max shows affection and satisfaction is purring: when he 
sits on our knees and we stroke him he begins to purr. The latter response, according 
to Morris (1997), indicates friendship and is connected to the suckling time of kittens 
when purring tells the mother cat that everything is in order. These two responses may 
be interpreted as a learning process of generalization of stimuli: Max generalizes the 
same response, the slight biting, which appears in kittens’ games, to us (Aviva and me); 
and Max also informs us, by purring, of his satisfaction. (Sometimes the purring re-
sponse is manifested when we clean his eyes too.)
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On the assumption that these examples indeed express learning processes, the 
question arises of how to explain them: by mechanistic or mentalistic means?

5.3.2	 Are learning processes mechanistic or mentalistic?

One of the important aims of this book is to suggests behavioral guidelines (see 
above, the Principle of New Application; the Criterion of Mentalistic Behavior) by 
means of which it will be possible to discern when it is apt to propose a mentalistic 
hypothesis, that is, a hypothesis that posits a mentalistic explanation for a given behav-
ior or behavioral component. In other words, I am looking for a yardstick to distin-
guish mechanistic from mentalistic behavior.

This distinction risks being confused with the well known distinction between 
innate behavior and learnt behavior. To dispel any lack of clarity, I wish to stress here 
that there is no parallel between the mechanistic/mentalistic explanation distinction 
and the innate/learnt distinction. As we shall see below, in most cases innate and learnt 
behavior have been given a mechanistic explanation, even though some of the learnt 
behavior allows a mentalistic explanation. To support this, in the present discussion I 
shall concentrate, as succinctly as possible, on some of the work of Lorenz (1950, 1965) 
and of Tinbergen (1951/1969), the founders of modern ethology, who developed the 
important concepts of instinct, innate/learnt behavior, and I shall show that their ex-
planation is mechanistic. Furthermore, I shall show that the discussion and the debate 
on the innate/learnt dichotomy does not parallel the mechanistic/mentalistic explana-
tion dichotomy, because the innate/learnt dichotomy takes place entirely in the frame-
work of the application of the mechanistic explanation model, and its purpose is to test 
the degree of efficiency of various mechanistic theories.

In chapter 4 I proposed a behavioral criterion called the Criterion of Mechanistic 
Behavior: If an animal of a given species is in a state of a certain physiological drive and 
in an environment of stimuli relevant to that drive, then a characteristic and fixed pat-
tern of responses will arise in it. I illustrated this through analyzing several behavioral 
episodes of Max the cat. Although a behavior that satisfies this criterion seems to call 
for a mechanistic explanation (neurophysiological, genetic, evolutionary), this criteri-
on should not be regarded, as stated above, as anything but an indication, a clue that 
suggests or invites a mechanistic hypothesis (a hypothesis that posits a mechanistic ex-
planation). Why? Because this criterion is liable to be too broad; for example, it is easy 
to make the mistake of thinking that rigid behavior habits are innate and may be sub-
ject to a mechanistic explanation. It is said that the daily routine of the revered philoso-
pher Immanuel Kant was so meticulous that people could set their watches by the mo-
ment the philosopher left his house for his afternoon walk. Yet although the philosopher’s 
behavior shows a characteristic and fixed pattern of responses that appears in the pres-
ence of suitable states of stimuli and drives, we would not tend to suggest a mechanistic 
explanation for his behavior, simply because this behavior, this daily routine, of the 
philosopher was determined according to Kant’s free will.
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Moreover, it is hard to find instinctive behavior that is not influenced by environ-
mental factors and learning processes. Tinbergen (1951/1969) himself writes in his 
preface to a reprinting (in 1969) of his famous book of 1951 The study of instinct:

… a rigid dichotomy between ‘innate behaviour’ and ‘learnt behaviour’ is no more 
than a first hesitant step in the analysis of the developmental process as a whole… 
(p. viii)

Still, Tinbergen maintained that at root his approach was correct, and even suggested 
that the effect of learning on the development of instinctive behavior –what is learnt 
and what is not learnt – this too is determined by innate, programmed, factors. This 
approach is mechanistic in essence.

As is seen from the example of the “hierarchical organization” analysis of Tinber-
gen (1951/1969), the reproductive behavior of the three-spine stickleback above, the 
model that emerged, despite its complexity, is mechanistic in quality and may be char-
acterized as a mechanism that acts according to several relatively simple rules of inter-
action between internal factors (motivational centers that are filled with suitable in-
stinctive “energy”) and external, environmental stimuli, which release the energy 
stored in these centers and as a result produce the characteristic instinctive behavior. 
(Tinbergen’s model is very similar conceptually to the motivational-hydraulic model 
proposed by Lorenz (1950): in this model, based on an analogy to a hydraulic system, 
a valve, representing the IRM, is opened by a weight, which represents the weight of 
the environmental stimulus perceived by the animal, and as a result of this opening a 
quantity of energy is released from the motivation-energy reservoir, which activates 
the appropriate behavioral pattern.)

Furthermore, the hierarchical organization method accords with the four aims, 
questions, of ethological research, as Tinbergen (1963) stated in his renowned paper 
(which I repeat here): (1) to discover the immediate causes responsible for a given 
behavior; (2) to discover the function of the behavior (adaptation, reproduction, sur-
vival); (3) to discover how the behavior develops during the lifetime of the animal; (4) 
to discover the evolutionary source of the behavior, the link with ancient generations. 
These aims, in Tinbergen’s view, complement each other. As I argued in the last chap-
ter, it is hard to find in these aims any connection to questions about the animal’s 
mental functions, its feelings, thoughts, intentions, desires, and states of consciousness 
(e.g., Jensen, 2002). That is, ethological research follows the trail blazed by mechanistic 
explanations.

The model of Tinbergen (1951/1969) and his classic ethological approach, as well 
as that of Lorenz (1950, 1965), to instinctive, innate/learnt, behavior, drew severe crit-
icism, such as the mismatch between the energy-motivations concept and the actual 
nervous mechanism that activates the animal’s movement; overemphasis on internal 
factors, without consideration of sensory feedback; restriction of the function of envi-
ronmental stimulation to releasing the motivational energy; and drawing dubious 
conclusions about the innate/learnt dichotomy from ‘deprivation’ experiments. (See 
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summary and discussion of these matters in Dawkins, 1995; Eibl-Eibesfeld, 1975; Le-
hrman, 1970; Lorenz, 1965; Kennedy, 1992.) Here it is worth expanding a little on 
Lehrman’s critique and on the debate that took place between him and Lorenz.

In 1970 Lehrman published a critique of Lorenz’s innate/learnt dichotomy; it was 
based on an earlier paper (Lehrman, 1953) criticizing Lorenz’s concept of instinct. In 
the 1970 paper Lehrman also took issue with Lorenz’s (1965) response to the criticism 
leveled against him. I wish to highlight the following points in that article, which seem 
to me especially relevant in a discussion of the innate/learnt dichotomy. In Lorenz’s 
view, the biologist’s function is to understand how the genetic pattern, which is created 
by a process of natural selection, arouses normal behavior in a normal environment. 
This has to be tested by a deprivation experiment, in which one tests whether the stud-
ied pattern of behavior will also develop in a situation where the animal is deprived of 
its normal stimulation, for example, the experimental design where the animal is 
reared in a certain social or sensory isolation. If despite this deprivation of the relevant 
stimuli the behavior pattern develops as in animals not reared in such circumstances, 
we can conclude that this behavior pattern is innate, and controlled by innate factors. 
Lehrman criticized this approach from several standpoints: first, he argued that the 
structure of the behavior depends on the internal development of the individual as 
well as on the interaction between the innate tendency and the appropriate environ-
ment that allows development of the given behavior pattern. A behavior is not de-
tached from the environment and can develop only in the right one. Secondly, he 
points out that conceptually the geneticist’s grasp of the notion of innateness (con-
nected with the distinction between subjects in the same environment, that is, if in the 
same environment different individuals have different behavior patterns, the explana-
tion is by an appeal to genetic factors) is different from the concept of innateness as 
Lorenz perceived it (connected with fixed development within the same individual, 
that is, behavioral development of the same individual, which is not influenced by 
learning processes). Thirdly, he argues that methodologically the inference concern-
ing innate behavior as a result of lack of effect of certain stimuli on the studied behav-
ior is extremely weak, because what the experimenter seeks is not reasons for non-
change in behavior but reasons on account of which the behavior changes and is 
created. And fourthly, he stresses that by his approach Lorenz neglects the earliest 
stages in development, and the fact that the environmental effect operates not only 
through learning processes but also as a result of other changes, such as temperature 
and nutrition.

Clearly, this critique of Lorenz’s approach does not turn on the question of which kind 
of explanation should be chosen in order to explain a given behavior mechanistically or 
mentalistically (the critique does not mention behavior linked to the animal’s mental-con-
scious states), but about the limitation of the mechanistic model, which treats behavior as 
innate or as learnt, and the experimental methodology on which this model rests.

To exemplify how far a behavior which in essence is innate and characteristic to a 
species depends on learning in its development, let us peruse once more hunting and 
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preying behavior in the cat (see Morris,1986; Bradshaw, 2002). Even though the com-
ponents of hunting behavior in the cat are innate and controlled by the hypothalamus, 
it transpires that perfected preying behavior is not achieved without the mother’s 
coaching. There is great importance in the fact that the mother cat brings prey to her 
kittens and that these learn to pursue the quarry and bite it in the nape. These behav-
iors are learnt by observation of the mother’s actions and of the others in the litter. 
Morris describes research findings according to which out of twenty kittens separated 
from the mother (in a Lorenz-type deprivation experiment), only nine killed prey 
spontaneously, and of these only three ate the prey. Kittens that have not received 
training in hunting between the sixth and the twentieth week of their lives will not 
become efficient hunters. Moreover, for kittens that grew up in the company of ro-
dents, the rodents ceased to be prey. That is, even though the behavior pattern of hunt-
ing-killing is innate, environmental conditions are likely to teach the cat a behavior 
contrary to its nature.

The picture that emerges from the present discussion is this: behavior is a function 
of a complicated interaction between genetic factors and environmental factors, where 
the latter are subject to division into learning and non-learning factors (e.g., tempera-
ture, nutrition). (As may be realized, the story is far more intricate. For example, Leh-
ner (1996), in his book on ethological methodology, suggests a behavioral model 
whereby the tendency to behave is a function of the following factors: the genotypical, 
the environmental, the interaction between these factors, the anatomy of the animal, 
and its physiology.)

In light of this discussion, it may be suggested that the probability of a mechanistic 
explanation to handle non-learning genetic influences and environmental influences 
is very great. Can a mechanistic explanation also be applied to learnt behavior? The 
answer is not simple. Much of what a human being learns is through a conscious proc-
ess of acquiring knowledge (e.g., studying at school, at university) so it seems that this 
learning calls for a mentalistic explanation. Still, it turns out that the explanations giv-
en to learning by animals are mechanistic, and are based on three main mechanisms: 
associative mechanisms between stimulus and response (including models based on 
hypothetical mechanisms or intervening variables); cognitive mechanisms based on 
analogy with computer software; and biological, neurophysiological, mechanisms. 
Furthermore, it appears that many of the explanations for the acquisition of knowl-
edge in human beings are also based on a cognitive mechanism analogous to the com-
puter (see a wide-ranging discussion on these and other subjects in Benjafield, 1997; 
Domjan, 1998).

Now, in light of this discussion, let us study the examples in the last section and 
ask: can a mechanistic or a mentalistic interpretation be proposed for them? My argu-
ment is that these learnings are explained by an appeal to mechanistic processes. As an 
illustration we may examine one behavioral episode, that of the phone ringing. The 
explanation I offered for this learning was based on avoidance learning (the explana-
tion for this learning has undergone theoretical-empirical changes that I cannot dis-
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cuss here. See reviews in Domjan, 1998; Makintosh, 1974). One of the important 
theories, the pillar of avoidance learning, is the two-stage theory of Mowrer (1947): at 
the first stage, an association is established through classical conditioning between a 
stimulus (light) and punishment (electric shock), so that the appearance of the light 
arouses a fear response in the individual; in the second stage the individual learns to 
respond in the presence of light with a response that causes the fear to cease (by stop-
ping the light), which constitutes reinforcement of this response. (Reinforcement is a 
stimulus that raises the probability of the appearance of the response to which this 
stimulus is connected, for example, pressing on a lever which yields a grain of food.) 
As may be seen, the dual theory explains how the individual has learned to avoid pun-
ishment by an account of a mechanistic means: the light arouses the response of fear, 
which arouses a response that stops the light – fear. This explanation is applicable to 
the present episode. The ringing of the phone arouses in the animal a negative experi-
ence (anxiety or fear, connected with the cat’s experience of losing its balance by being 
dropped), which arouses a response of jumping off the knees, which prevents the un-
pleasant experience, the experience of fear: Max jumps off the knees immediately on 
hearing the ringing of the phone.

5.3.3	 An attempt to propose mechanistic explanations 
for mentalistic behavioral episodes

As a result of the present discussion, that learning in animals is explained by an appeal 
to mechanistic explanations, the need arises for extra caution in applying the mental-
istic explanation to a given behavior. We must therefore study whether despite all it is 
not possible to propose a mechanistic explanation for behavioral episodes to which we 
have applied the three-stage interpretation.

As the first example, we shall again study the scratching armchair-knees episode: 
Max wants me to pet him; he approaches the armchair in which I am sitting and be-
gins to scratch the upholstery with his claws. I bend down to him, set him on my 
knees, and stroke him. Cannot this episode be interpreted as simple instrumental 
learning of the state of stimulus–response–reinforcement kind, where as a result of it, 
the frequency of the appearance of the response in this state of stimulus increases? The 
answer is negative, not because this episode is not based on a learning process that is 
likely to have a mechanistic explanation, but mainly for the following reasons.

This behavior is not stereotypical, recurring in the same situation. Max does not 
scratch the armchair every night, or whenever an appropriate state of stimulus is cre-
ated, that is, a situation in which I am watching television alone at night; he continues 
to scratch all the other chairs and armchairs in the room; he jumps onto my knees 
(from the left) also without scratching the armchair beforehand (see the knees-beating 
episode, below). This episode therefore cannot be treated as a simple case of learning, 
in which a given stimulus produces a learnt response pattern over and over again. Max 
is the one who decides when and how to realize his intentions; it is he who initiates this 
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episode, the interaction between him and me. It is reasonable to suppose that Max uses 
this acquired information (scratching – lifting up the cat and placing him on the knees 
– petting) when the desire arises in him to be petted by me. And just as we generally go 
to a restaurant to allay hunger pangs, and use acquired knowledge (e.g., the location of 
the restaurant, the kinds of food served) to satisfy our hunger, so it is with Max, who 
customarily scratches the seat of my armchair when the desire arises in him to be pet-
ted. In other words, the scratching response serves the cat’s wish and belief. I think that 
Max uses his ability (to scratch, etc.) in order to achieve his goals similarly to our use of 
tools to realize our goals. For example, we use a flashlight to illuminate. And although 
it is very easy to suggest a mechanistic explanation for the question, how does the phe-
nomenon of illumination of the flashlight take place? (by the theory of electricity), it is 
not possible to use this mechanistic theory to answer the question, why have human 
beings invented this tool? By the same token, one may suggest mechanistic explana-
tions for Max’s motor movements and for learning processes, but these explanations 
will not be right for the question, why does Max decide, from time to time, to scratch 
the armchair when I am sitting in it and staring at the television?

A further possibility for a simple learning explanation is this: Max has learned that 
he may scratch my armchair without my scolding him, therefore, he scratches the left 
side of my armchair seat – and that is all that Max does! The rest of the episode is ex-
plained as follows: it is I who think that Max wants to be petted (when all Max wants is 
to perform the scratching action) and it is I who lift him onto my knees and pet him. Is 
this interpretation reasonable? I don’t believe it is, because it does not accord with the 
following observations: first, when we initiate the setting of Max on our knees without 
his seeking it, he tries to get off and run away. By contrast, not once has Max tried to 
get off my knees in the scratching armchair-knees episode.

Secondly, occasionally, when I am sitting glued to the television with my left arm 
lying on the armrest of the armchair, Max taps my arm with his paw; and when I turn 
my head to him he sometimes begins to scratch the armchair, sometimes he starts 
climbing onto the armchair, and sometimes he sits there waiting for me lift him onto 
my knees (tapping the hand). So its is reasonable to assume that in this case, as in the 
foregoing, it is Max who has initiated the interaction between him and me, once by 
scratching the armchair and once by tapping me on the arm.

Thirdly, in most cases, when Max wants to beat me on the stomach he jumps di-
rectly onto the left armrest of the armchair, and from there onto my knees, and while 
seated on his rear he beats my stomach. When I try to stop the beating and set him on 
my knees he jumps up and gets off my knees (knees-beating). This is a different behav-
ior from that of the scratching armchair-knees episode and that of the tapping the 
hand episode. Presumably, then, these behaviors (scratching the armchair seat and 
tapping the hand, as against jumping directly onto the armrest) have different pur-
poses (petting as against beating the stomach).

As a further example we shall take another look at the episode of rolling onto the 
back: continuing to pet. Max stands in front of me, and rolls onto his back, turns his 
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white belly up to me, and fixes me with the blue eyes. I bend over him, and sometimes 
I tickle him on the belly and under his chin, sometimes place him on my knees. Can-
not this behavior be interpreted as based on an innate play behavior in cats?

Bradshaw (2002) states that the “belly-up” posture (which I called “rolling onto 
the back”) is an important and common response that appears in social play in kittens. 
The play involves pairs that take turns at response counter-response; for example, cat 
A charges and pounces on cat B, which responds with belly-up, cat A: belly-up/cat B: 
standing, and so on, where the three responses – charging, belly-up, standing – appear 
the most frequently in relation to other play responses, such as pursuit. That is, to 
distinguish play from a real fight the cat shows its partner a response that signifies its  
intention: a fight-like game, and not a real fight (just as children play friendly war 
games). (Postures that signify intention of play appear in other animals too. For exam-
ple, Bekoff reports that in dogs, wolves, and coyotes the “play bow” posture – forelegs 
stretched out forward and rear legs stiffly upright – means play and not a fight. See 
description and discussion in Allen & Bekoff, 1997.) So cannot the present episode be 
regarded as an expression of social play among cats, where I am perceived in Max’s 
eyes as a part of the family (a large cat?)? The answer is no. The negation does not 
disqualify the meaning of “rolling onto the back” as a response signaling peaceful in-
tent, and not a fight, but emphasizes the additional meaning that Max has inserted 
into the response, that is, the use he makes of this response to achieve other purposes: 
getting attention, petting – situations in which Max is not active, as in play, but passive, 
receiving positive reinforcements from me.

By the nature of things, the games played by me and Max showed no ordered re-
sponse and counter-response that characterize kittens’ play. Still, the elements of play 
may be observed. We shall look at the rolling onto the back – contacts episode: Max 
sprawls on his belly in front of my armchair. I bend over to him and let the fingers of 
my right hand come into contact with his head or his rear legs. Max rolls over onto his 
back and we begin the game: Max tries to grab my right hand between his fast fore-
paws and I try to escape them and touch his body. The game ends when I sustain a 
scratch, or when Max leaves the arena because he cannot defend himself when I bring 
my left hand into play.

Although in this episode the meaning of the “rolling onto the back” posture is very 
similar to this response in kittens’ play, this meaning changes in the jumping and run-
ning–rolling onto the back episode. In this case, while I am walking Max approaches 
me from behind at a run, leaps beside me (usually on the right side) while making 
punching gestures with his forepaws, runs in front of me, rolls onto his back, and blocks 
my path. So far, the account seems like a partial description of the chain of responses 
that characterize play in kittens (pouncing, belly-up). But the similarity ends there, 
because the rest of the episode is not play as in the foregoing episode, but petting. 
When I bend over Max he does not play with me actively but abandons himself wholly 
to a series of stroking and tickling on the belly, neck, chin, head, and behind the ears. 
So in Max the “rolling onto the back” posture has acquired new meaning, which invites 
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from me (and from Aviva) an attitude expressed in petting. This significance also finds 
expression in the following episodes (which I discussed earlier): armchair game–pet-
ting, sleep: running–rolling onto the back, in which rolling onto the back succeeded 
in winning from me a social reward, an attitude of affection, and petting.

This interpretation, that Max uses the “rolling onto the back” response to achieve 
a new purpose (petting, and not play in which two kittens are actively involved in ac-
tions that imitate a fight), raises a further question: may not a simple learning explana-
tion be offered for the fact of achieving the new purpose by means of an existing re-
sponse? For example, let us assume that Max rolls onto his back with the aim of playing 
a kitten-game with me, but it is I who decide to pet him (stroking, tickling belly, neck, 
chin, head, behind the ears) and as a result Max has simply learned that “rolling onto 
the back” incurs petting. (That is, like the interpretation above, here too an interpreta-
tion may be suggested for the given response by an appeal to simple instrumental 
learning of the stimulus–response–reinforcement kind, in which the association be-
tween a stimulus and a response is strengthened.) If indeed this interpretation holds, 
it emerges that it will be hard to interpret this behavior by appeal to a mentalistic ex-
planation. My answer to this question is negative.

Even if we assume that possibility (a): Max has learned the “rolling onto the 
back”–petting connection through simple instrumental learning seems more logical 
or realistic than possibility (b): Max initiated communication with me, and wanted 
petting from me by “rolling onto the back”, we will still be hard pressed to interpret the 
following observations according to possibility (a).

First, similar to what was stated above, this behavior (rolling onto the back) is not 
stereotypical, recurring in the same state of stimulus. Max does not roll over onto his 
back every time he is in front of me (or Aviva), that is, although the stimulus is appro-
priate (e.g., I am sitting in the armchair) Max does not respond immediately with a 
response connected to this stimulus. In most cases, when Max is in front of me, or 
Aviva, whether sitting or lying, he does not roll over onto his back, but simply goes on 
with this behavior, and afterwards he goes to other places in the apartment. That is, 
Max initiates and decides how to realize his intentions.

Secondly, Max uses the “rolling onto the back” response in several cases to achieve 
petting and a companionable attitude from me: in the jumping and running–rolling 
onto the back episode, Max passed me, rolled over onto his back, and begged for pet-
ting from me; in the armchair game–petting episode Max rolled onto his back and 
begged for petting after he jumped onto my armchair when I was just about to sit 
down in it; in the sleep: running–rolling onto the back episode Max passed me at a 
run before I left for my bedroom, and rolled over onto his back (sometimes he simply 
waited for me on the bedroom threshold) begging for petting and my company (Max 
learned that when I turn off the TV and the light I am going to my room, and he is left 
alone). It is hard to explain these cases (as well as the rolling onto the back: continuing 
petting episode) as based on simple learning of response (rolling onto the back)–pos-
itive reinforcement (petting). Possibility (b) is more likely, that is, after Max learned 
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one way or another the connection between rolling onto the back and petting, he used 
this knowledge in other situations also to convey his intentions to me. It is Max who 
initiates the communication between him and me.

More evidence supporting possibility (b) is the fact that Max achieved petting not 
only by rolling onto the back; as we saw above, he achieved the same aim – petting – 
both by scratching the seat of the armchair and by jumping onto the knees.

Third, as stated above, rolling onto the back is one of the important and character-
istic responses to fighting play in kittens. Therefore, it is reasonable to suggest that the 
rolling onto the back–play connection is deeper rooted and stronger than the learnt roll-
ing onto the back–petting connection. On this assumption, we would expect that when 
Max rolls onto the back a series of responses typical of play will appear at greater fre-
quency than complete surrender to stroking, tickling, and light squeezing of the belly. 
However, what actually happens is precisely the opposite. I found that of all the cases in 
which Max rolled onto his back, the number of cases in which this posture led to active 
kitten-like fight play, in which Max tried to grab my hand with this claws, to bite it (not 
fiercely), and to make a scratching movement with his rear legs, was very small.

This analysis substantiates the fact that it is hard to propose a satisfactory explanation 
for the two episodes scratching armchair-knees and rolling onto the back: continu-
ing petting by an appeal to a mechanistic explanation (a simple learning process or 
innate responses typical of cats). To understand these behaviors we must use the three-
stage interpretation, based on the cat’s intentions (his desire, his purpose) – mental 
processes expressed in the performance of an existing response to achieve new pur-
poses, or of different responses to achieve the same purpose.

But this appeal to the private world of the cat is liable to prove a two-edged sword. The 
moment we have decided to appeal to the cat’s internal-mental world, a methodologi-
cal door has opened through which many and varied hypotheses are likely to march 
that will be based on the attribution of human mental processes with the goal of ex-
plaining the given behavioral episode. For example, we may examine the following 
explanation for the scratching armchair-knees episode: Max the cat scratches the seat 
of the armchair because he is sorry for me and wants to save me from the awful ennui 
that the television brings down on me. Although this amusing hypothesis (an appeal 
to the cat’s pity, empathy, and grasp of television programs) seems at first glance far-
fetched and distorted, I don’t think it should be taken lightly, but as an alternative hy-
pothesis to be placed before the scientific test. In the history of science, seemingly 
absolutely unacceptable hypotheses have more than once proved correct. Without go-
ing into a theoretical discussion of the degree of rational foundation of this hypothesis, 
it may at once be said that this hypothesis does not meet the empirical test: I have not 
found that Max’s scratches on the armchair seat had any connection with the mood I 
was in (bored, not bored) or the kind of TV program that was on (interesting, not in-
teresting). Therefore, the hypothesis is rejected.
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Figure 1.  Looking into the mirror
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	 Figure 2.  Looking at himself
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	 Figure 3.  On the piano



	 Chapter 5.  Three-stage interpretation	 

	 Figure 4.  Head on the pillow
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	 Figure 5.   Head on the table-leg

Figure 6.  Max and the Siamese cat (a)



	 Chapter 5.  Three-stage interpretation	 

Figure 7.  Max and the Siamese cat (b)

Figure 8.  Max and the Siamese cat (c)





chapter 6

Multi-explanation theory

In this chapter a “multi-explanation theory” is proposed, intended to address complex 
behaviors whose behavioral components require several mentalistic and mechanistic 
explanations. In the natural sciences the explanation model uses a number of laws or 
theories to propose an explanation for a given phenomenon; however, the relation of 
use is the opposite in psychology: there the theory uses a number of explanation mod-
els divided into two kinds: mechanistic or mentalistic. The test of the multi-explana-
tion theory may raise three problems that are liable to impair its functionality: its 
providing an ad hoc explanation, its lack of internal consistency, and its incomparabil-
ity to other theories. In this chapter I offer procedural guidelines to resolve these three 
problems. Nevertheless, methodological-philosophical analysis shows that while the 
multi-explanation theory can be put to the empirical test like any theory in the natural 
sciences, an important difference exists between the way a theory in the natural sci-
ences proposes an explanation and the way the present theory works. This difference 
lies in the fact that the multi-explanation theory is based on two kinds of explanation 
models, mechanistic and mentalistic.

An item is explained when it is placed in a large theoretical framework, but when I 
examine it under the electron microscope the item looks bigger than the frame-
work.

In the last chapter I developed the three-stage interpretation with the aim of tackling 
Max’s relatively simple behavior. The purpose of this chapter is to expand this ap-
proach and to develop it into a general one, a general explanation scheme, which treats 
more complex behaviors, those that can be decomposed into a network of behavioral 
components that are given to different mentalistic or mechanistic explanations. An 
example is the dualist theory of memory (see below). I call this approach the ‘multi-
explanation theory’. In this chapter I shall concentrate on the methodological-philo-
sophical problems that arise as a result of using this theory.

6.1	 An explanation model, an empirical test, and a multi-explanation theory

The question what is a scientific explanation (and the close connection between expla-
nation and causation) has several interesting answers in the professional literature (see 
discussions and reviews in Hempel, 1965; Pitt, 1988; Psillos, 2002; Rakover, 1990, 
1997; Ruben, 1993; Salmon, 1989; Woodward, 2002, 2003). Within the scope of this 
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book I cannot summarize and discuss these matters. It is worth emphasizing the dif-
ference between the natural sciences and psychology in the explanation model/theory 
relationship; I shall concentrate on the infrastructure of the philosophy of the explana-
tion, that is, on the explanation model that Hempel proposed, which in fact is an ab-
straction of the way in which explanations are given in Newtonian physics.

Let us look once more at Galileo’s law. Imagine that Ruth visits the science muse-
um, sees a simple illustration of free falling, and asks, “Why did all the bodies in the 
experiment fall 4.9 meters in one second?” The answer to the question will be: all bod-
ies behave in accordance with Galileo’s natural law of free fall: d=1/2gt2. If you set t as 
one second in this equation, you will find that all the bodies (regardless of their weight 
and size) will fall d=4.9m.

This specific explanation serves in the general procedure that has the structure of 
a logical deduction (according to Hempel, 1965):

		  Assumptions: 	 1) Theory, natural law (e.g., d=1/2gt2)
			   2) Particular conditions (e.g., t=1)

		  Conclusion: Prediction, description of the discussed phenomenon (e.g., 
d=4.9m).

		  Explanation: If the prediction and the observation are in accord, the phe-
nomenon is explained by means of Galileo’s law; if not, the phenomenon is 
not explained.

Hempel suggests, therefore, a scheme of explanation, a model (called the Deductive-
Nomological (D-N) model), whereby every scientific explanation has the same ex-
planatory structure. The assumptions must include: at least one true, empirical law of 
nature (i.e., a law well anchored to empirical findings and to theoretical arguments); 
particular conditions (which in psychology are also called the ‘independent variables’); 
and the conclusion must include: a prediction, a description of the phenomenon de-
rived from the assumptions deductively (logically, mathematically) (see Hempel 1965; 
Hempel & Oppenheim, 1948). And now, if the prediction, the description derived 
from the assumptions of the explanation, accord with the observed phenomenon, we 
may say that the phenomenon has obtained an explanation by means of the law that 
appears in the assumptions of the explanation, that is, we may say that this phenome-
non was expected (on the assumption that the natural law is true) and that all bodies 
falling in a free fall to the ground behave thus.

Without entering into a discussion of the critiques of this model, and of alternative 
models proposed for it over time, it is important for me to stress the two following points:

First, it is possible to introduce various scientific laws and theories into the Hemp-
elian model.

Second, if the prediction does not accord with the observed phenomenon, we may 
say that the law or the theory is not capable of explaining the phenomenon, and they 
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are refuted. But we may not say that the explanation model itself is not efficient. These 
points require clarification.

The first point: the Hempelian explanation model is a scheme that describes how 
explanations should be proposed in all areas of science. All one has to do is to set in its 
premises different laws, for example, laws of the motion of bodies, laws in electricity 
and electromagnetism, and to operate on these empirical laws Hempel’s explanation 
scheme in order to obtain a good prediction of the given phenomenon, that is, to ob-
tain its explanation. Hence, that explanatory scheme, that explanation model, consti-
tutes an explanatory repository for different theories, for different laws. I shall call this 
property One explanatory model – many laws and theories.

The second point: This quality – one explanatory scheme for many laws and theo-
ries – is what underlies the argument that observations do not refute the explanation 
model itself, because with the same explanatory scheme we shall say in one instance of 
law A that it explains the phenomenon under consideration well (the prediction ac-
cords with the observation), and in a second instance we shall say of law B that it does 
not explain the results (the prediction does not accord with the results). Similar things 
may be said about the method of the scientific test.

The scientific method for testing a theory is similar in structure to the Hempelian 
explanation model, where the chief difference between the two is this: while in the 
explanation we assume that the theory is true (or close to the truth), in the test of the 
theory we examine the truth of the theory. The explanation demands that the theory 
be true, that it is not possible to propose an explanation from a false theory. By con-
trast, testing the theory demands that the question of the truth of the theory be open, 
because if the theory is known to be true or false there is no need to test it. The classic 
method of testing a theory or scientific empirical law is the Hypothetico-Deductive 
(H-D) method (e.g., Glymour, 1980; Poletiek, 2001; Salmon, 1967):

		  Assumptions: 	 1) Theory, natural law (e.g., d=1/2gt2)
			   2) Particular conditions (e.g., t=1)

		  Conclusion: Prediction, description of the discussed phenomenon (e.g., 
d=4.9m)

		  Test: If the prediction and the observation are in accord, the specific theory 
is supported; if not, the theory is refuted.

This method, then, tests the degree of accord of the theory, the law, with reality by a 
logical derivation of a certain prediction and a test of the match between the predic-
tion and the observation. If there is a match, the theory is supported by the observa-
tion; if not, the theory is refuted, is found to be incorrect. (The methodological analy-
sis of this method raises several interesting problems that we cannot deal with here; 
see, e.g., discussion in Poletiek, 2001; Rakover, 1990.)

As may be seen, the method of empirical testing, the H-D method, like the Hemp-
elian explanation model, is a method that treats a large number of theories and laws, 
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so it too maintains a property akin to the scheme of one explanation for many cases, 
that is, one testing method – many laws and theories.

Now as we are speaking about one model, or one testing procedure, that treats a 
large number of theories, when the results of the treatment are once positive – the 
prediction matches the observation – and once negative – the prediction does not 
match the observation, the following conclusion arises. If the observations do not 
match what results from the theory, then what is refuted is the theory (which has not 
succeeded in furnishing an explanation for the given phenomenon) and not the meth-
od of empirical testing. The explanation scheme and the testing method, then, are in-
different to the results of the explanation and the test; they only guide us as to how to 
act, and we test by means of these suppositions whether indeed our theory gives a 
good explanation, whether the theory has been supported or refuted. And example 
will explain this matter well.

Assume that an amateur researcher in Galileo’s day proposed a different law for 
the falling of bodies: d’ = 1/2gt3. This law explains very well the fall of the body in the 
first second. But what happens after two seconds? According to Galileo’s law the body 
will fall: d=19.6m, and according to the new law: d’=39.2m. Obviously, the new law is 
refuted and Galileo’s law obtains empirical support; the new law is not able to explain 
the results while Galileo’s law does explain them. May we say that the refuting of the 
new law also refutes the method of empirical testing and the explanation model? 
Clearly, the answer is negative. If it were affirmative, it would not be possible to put any 
theory to an empirical test, because in principle one negative result, the lack of a single 
match between the predicted and the observed, would be enough to refute both the 
testing method and the specific theory under discussion.

And what happens in psychology? What happens when the structure of a theory in 
psychology is a multi-explanation structure? I believe that it is not possible to apply 
directly to psychology the property of one method (explanation model, empirical test) 
– many theories. To my mind, the situation in psychology is the reverse: here the same 
theory uses many explanation models, a situation that I call one theory – many expla-
nation models. The question, of course, is why do I believe that in psychology the situ-
ation is the reverse? The answer lies in the fact that in psychology the explanation for 
a behavioral phenomenon is usually given by means of two kinds of explanation that 
do not match: the mechanistic explanation and the mentalistic explanation. This an-
swer calls for a separate discussion, which I shall undertake in the next chapter. How-
ever, it is impossible not to allude to the theoretical path I shall follow.

One of the arguments, which I call the “explanation model argument”, against the 
approach of “one theory – many explanation models” is the following. One of the im-
portant mentalistic explanations is the purposive explanation. For example, David 
drove in his car to Jerusalem because he wanted to visit his girlfriend, and because he 
believed that the journey by car would fulfill his wish. This specific explanation may be 
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generalized inductively (beyond people, desires and beliefs) and the following teleo-
logical law may be proposed:

If X desires G and believes that B will realize G, then X will do B.
Now the explanation model argument proposes that this law can be introduced 

into the explanatory scheme of the D-N model in the following way:

		  Assumptions: 	 1) Law, theory: the teleological law
			   2) Particular conditions: David wants to meet his girlfriend 

in Jerusalem; David believes that a ride in his car will 
fulfill his wish

		  Conclusion: 	 Prediction: David will drive to Jerusalem in his car

		  Explanation: 	 There is a match between the prediction and the observa-
tion.

Hence, the structure of the mentalistic explanation is like the structure of the Hemp-
elian explanation that I described above. And if this argument is correct, the sugges-
tion that in psychology the explanation assumes the form of “one theory – many mod-
els” is mistaken. My counter-argument is that the explanation model argument is 
incorrect for a variety of reasons, which I shall discuss later on. One of my counter-ar-
guments is that the above generalization: if X wants G and believes that B will realize G, 
then X will do B, is not an empirical law, but a model, a scheme of a mentalistic explana-
tion. And as a scheme of explanation, and not as a law or empirical theory, it cannot be 
set in the premises of the Hempelian scheme of explanation, in the D-N model.

On the assumption that the multi-explanation theory indeed upholds the property of 
“one theory – many models of explanation”, the following question arises: how may 
one explain behavior by means of this theory, and how may it be tested empirically? To 
answer this question it is worth examining first how the natural sciences explain com-
plex phenomena, and how one tests theory/ies dealing with complex phenomena (I 
rely mainly on Bechtel & Richardson, 1993; Simon, 1969, 1973; Wimsatt, 1972). I 
stress especially the term “complex phenomena” because I am concerned to examine 
what the implications of the natural sciences are for psychology, which of course tries 
to explain complex behaviors such as the behavior of Max the cat.

I distinguish simple phenomena, such as the free fall of bodies, which may be ex-
plained by an appeal to one natural law, from complex phenomena, such as the erup-
tion of a volcano, how a car, an airplane, or even and electric kettle works, which may 
be explained by an appeal to several natural laws or theories. For simplicity, we shall 
look at the familiar working of an electric kettle. How may we explain the boiling of 
the water? To do so, we must disassemble the working of the kettle into three main 
subsystems connected with electricity, heat, and water. By means of the laws of elec-
tricity we explain how electricity that passes through an electrical conductor, with re-
sistance, creates heat, and by means of the appropriate laws of thermodynamics and 
chemistry we explain how the heat that is emitted by the resistance rises from the bot-
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tom of the kettle and boils the water. Hence, the kettle’s action is explained by an ex-
planation of the action of each of its components and by the proper combination of the 
action of these components, a combination that in the end leads to the behavior that 
we want to explain – the boiling of the water. This explanation, evidently, is based on a 
chain of different processes (acting one after the other and simultaneously), all of 
which are explained by the same kind of mechanistic explanatory model that for its 
purposes uses various natural laws relevant to electricity, heat, and water. In this re-
spect the explanation of the complex phenomenon in the natural sciences also exhibits 
the property of “one explanatory model – many laws and theories”. The entire differ-
ence in the explanation of simple and complex phenomena lies in the manner of ap-
plication of this property. In the case of simple phenomena, we set every time in the 
same explanatory model, for example, the D-N model, one natural law matching the 
given simple phenomenon; in the case of complex phenomena, we set in the mecha-
nistic explanatory model different natural laws, theories, processes that match the 
components of the complex phenomenon.

Now we move on to the second question: in the natural sciences, how does one exam-
ine theory/ies concerned with complex phenomena? I believe that here too the answer 
is similar to the answer I gave in the case of the explanation “one method of testing – 
many laws and theories”. It is possible to examine separately the theory of electricity, of 
the emission of heat, of the chemistry of water, and the properties of water, and the way 
in which these components are combined in the electric kettle unit, by means of the 
same method of empirical examination, the H-D method. For example, we can calcu-
late the amount of heat produced by electrical resistance and how long it will take the 
water in the kettle to reach boiling point, and we can test these calculations, predic-
tions, by comparing them with empirical observations.

In brief, then, it seems that in the natural sciences the methodological property “one 
methodological scheme – many theories” holds when dealing with simple phenomena 
and also when dealing with complex phenomena. In this light, we shall go back to our 
previous question: is this the situation in psychology? Does the multi-explanation 
theory explain, and is it tested like a theory in the natural sciences? My argument is 
this: while the test of a theory in psychology takes place as in the natural sciences (by the 
H-D method) the explanation of complex phenomena is not accomplished as in the natu-
ral sciences. But before we consider the differences in this matter between the natural 
sciences and psychology, it is worth presenting an example of the explanation of a be-
havioral episode of Max by means of the multi-explanation theory, and two examples 
showing that indeed in psychology researchers use the multi-explanation theory to 
understand several behavioral phenomena.
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6.2	 Examples from Max’s behavior and from psychology

An example from Max’s everyday behavior – Max waits for Aviva: I have noticed on 
many occasions that about a minute or more before Aviva enters our apartment, Max 
pricks up his ears, turns them towards the front door, turns his head, and sometimes 
even gets down from where he is lying (the sofa, the armchair), approaches the door 
and sits in his sphinx position before it – waiting for Aviva.

How can we explain this episode? The answer is constructed on the division of 
this behavioral episode into a number of behavioral components that may be explained 
as follows:
1)	 Max senses that Aviva is on the other side of the door. It is reasonable to assume that 

Max heard or smelled Aviva approaching the apartment. These senses in the cat, 
as is well known, are incomparably better than ours. The explanation of this be-
havioral component appeals to neurophysiological sensory processes, so in prin-
ciple this is a mechanistic explanation. However, this explanation, I believe, can-
not offer a satisfactory account of the cat’s conscious sensory experience (and see 
chapter 8 on this).

2)	 A connection between these stimuli (hearing and smell) and Aviva’s mental represen-
tation. The connection between the perception of these stimuli and Aviva’s ap-
pearance at the entrance of the apartment created a memory, a representation of 
Aviva in the cat’s brain, a representation that has awakened with the receipt of 
these stimuli. This connection between a sensory reception and Aviva’s represen-
tation is the fruit of an associative learning process that has recurred time and 
again over the years. The explanation of this process is mechanistic, and is based 
on the analogy with the computer as a system that acquires, codes, represents, and 
operates these representations.

3)	 A connection between Aviva’s representation and the expectation that she will enter 
the apartment. Aviva’s representation has aroused in Max, again through a long 
learning process, the expectation that Aviva is about to come in through the front 
door; this expectation is accompanied by the highly positive emotions connected 
with Aviva’s image – associations which likewise have been learned over years, 
coded, and stored in the cat’s memory.

4)	 Connection of expectation and emotions to approaching the door. The positive ex-
pectation and emotions connected to Aviva’s arrival have aroused in Max respons-
es of approaching the door. This response of approaching is at root instinctive, 
that is, there is a tendency to draw close to positive stimuli (water, food, warmth, 
i.e., stimuli that arouse a good feeling) and to draw back from negative stimuli 
(stimuli that arouse pain, fear, i.e., a bad feeling). In the present case Max used the 
approach response in order to achieve a new goal: eliciting responses of affection 
from Aviva. The explanation of this behavioral component must therefore refer to 
these mental components and be integrated into the framework of mentalistic 
explanations.
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Clearly, the present explanation is far more complex than the three-stage interpreta-
tion of scratching armchair-knees, which was based essentially on a new use of the 
scratching response. In the present case the episode of Max waiting for Aviva is ex-
plained by reference to a large number of pieces of information, learned over years, 
stored, retrieved from memory, and merged with the series of responses (pricking up 
the ears, turning the head, getting off the armchair, approaching the front door) to 
achieve a relatively new goal – an affectionate response from Aviva.

May not a simple mechanistic learning explanation be suggested for this episode, in-
stead of the complicated explanation of the multi-explanation theory? For example, 
the cat has learned to approach the door when the appropriate stimuli appear because 
this behavior has won positive reinforcement (attention, affection) from Aviva. I do 
not believe that this explanation is adequate. Being a mechanistic explanation, it is 
very hard to explain why Max waited for Aviva at the door in only a small percentage 
of cases. Furthermore, when he pricked up his ears and turned them towards the door, 
not always did he also get up from where he was lying and go toward the door. If the 
explanation is mechanistic, we would expect that in all cases (in which stimuli herald-
ing Aviva’s arrival appear) the response of approaching the door will appear, because 
according to the present explanation Max’s behavior is analogous to the behavior of a 
machine. As Keijzer (2001) writes, concerning the purpose of folk psychology as a 
mechanistic process,

The goal is to formulate an explanation which does not involve any thinking or 
sentient agent in its premises. The explanans should involve no one who is acting 
as an intelligent, sentient force, guiding behavior in the right direction. (p. 26)

In other words, if the explanation is mechanistic, we would expect that every time Max 
receives the appropriate stimuli he will prick up his ears, get up from where he is lying, 
and walk toward the door. However, Max behaves as Max wishes, and in many cases, 
even though he has perceived the stimuli, he does not move from where he lies, and 
sometimes even though his ears have cocked in the direction of the door he has de-
cided, for some reason (like ourselves, I would say) that he doesn’t feel like stirring 
from his place. That is, the present situation matches the condition of free will (see 
chapter three): the same individual (Max) whose private behavior has changed, in the 
same state of stimulus (Aviva is about to enter the apartment) responds with different 
responses (pricks up/does not prick up his ears; approaches/does not approach the 
front door) at different times.

Two examples from psychology: (a) Sensory perception. Assume that Ruth has to take a 
hearing test. Earphones are placed over her ears and the operator begins to transmit 
whistle-like signals over a range from sub-threshold level (below the hearing thresh-
old) to the above-threshold level. The purpose of the test is to check what Ruth’s hear-
ing threshold is, when this threshold is defined as the strength of the whistle below 
which Ruth does not hear anything and above which Ruth hears the whistle. Ruth’s 
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task is extremely simple: to say if she hears or does not hear the whistle in the ear-
phones. What could be easier than that? If she hears, that is, if her sensory system re-
sponds to the strength of the stimulus sounded in the earphones, Ruth will respond 
positively, and if her nervous system does not receive the physical stimulus of the 
sound waves, Ruth will respond negatively. The explanation of the phenomenon, 
therefore, is mechanistic and is based on the neurophysiology of the auditory system. 
Pure and simple. But is it?

Let us assume that Ruth has been told about the structure of the test: it comprises 
200 trials, in some of which a whistle sounds and in some of which a whistle does not 
sound. (If the whistle sounded in all the trials, all she would have to do is respond 
positively every time.) Moreover, Ruth also knows that the whistle sounds in seventy-
five percent of the trials, namely 150 times. Now, in light of this information, how will 
Ruth respond? Can we still say that the response (hears–does not hear) will be deter-
mined exclusively by the neurophysiological system? I believe not. Ruth certainly will 
be influenced by the information she possesses and will tend to respond positively 
even if the whistle is not sounded, but the background sound of the system (a kind of 
long ssssss) will be heard in the earphones; this is called ‘white noise’. She is liable sim-
ply to interpret this noise as a whistle.

The important point, which I wish to emphasize in this matter, is that in addition 
to the physical stimuli Ruth’s response is influenced by a large collection of other fac-
tors, such as the knowledge she possesses, the degree of her wish to pass the test, her 
mood, and her attitude to tests of this kind. That is, it will be hard to explain Ruth’s test 
results only on the basis of her sensory hearing system. Account must be taken also of 
her mental system, her motivation, her emotional state, the significance of the test for 
Ruth (perhaps the whistle awakens in her memory unpleasant events that happened in 
her life); in short, account has to be taken of the complex of factors that are not consid-
ered pure neurophysiological factors. If this is so, the explanation of “simple” behavior 
like this must be based on many explanations, on mechanistic as well as mentalistic 
explanation models. The interesting question, of course, is how may we know how to 
break Ruth’s response down into its different components, into those requiring an ex-
planation by means of a mechanistic model and those requiring a mentalistic model.

To answer this question psychologists developed a special theory called Signal 
Detection Theory (see summary and discussion in Macmillan & Creelman, 1990). 
This theory distinguishes two kinds of stimuli: (a) background noise of the system + a 
signal (the telephone receiver makes background noises above which we hear the 
speech signals); (b) background noise only. This theory seeks to clean off the back-
ground noise and to intensify the ability to detect the signals. In the human system, for 
example, in Ruth’s hearing test, the theory wants to distinguish between Ruth’s ability 
to detect the whistle itself and the different influences (knowledge, motivation, emo-
tion, etc.) on her response – hearing or not hearing. The theory therefore differentiates 
between two basic processes: the process itself of detecting the signals, which is not 
influenced by factors of knowledge and motivation (a process based on the sensory 
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system alone), and a process that inclines Ruth to say that she hears more than she 
does not hear (or the reverse). (This inclination is called ‘response bias’.) By virtue of 
the distribution of answers (e.g., of Ruth) according to four possibilities – presence of 
the whistle, and Ruth has answered: hears or doesn’t hear; and non-presence of the 
whistle and Ruth has answered: hears or doesn’t hear – signal detection theory devel-
oped two main indices. One index estimates the degree of detection of the signals 
themselves, and the other estimates how much the respondent’s (Ruth’s) response was 
influenced by factors of knowledge and motivation.

Signal detection theory proposed good explanations for a large number of re-
search fields in psychology, such as sensing (the respondent sensed/did not sense a 
touch on the back of here hand), discrimination (the respondent discriminated/did 
not discriminate a visual pattern on a ground), and memory (the respondent identi-
fied/did not identify the face she saw relative to other, distracting faces). The important 
point that I want to stress with this illustration is just one: signal detection theory, to 
my mind, is an instance of a multi-explanation theory based on the fact that a response 
to a stimulus is influenced by two kinds of factors. One kind is associated with the 
nervous system whose action is explained mechanistically, and the other kind is asso-
ciated with the mental system whose action is explained by means of mental factors.

(b) Human memory. The dualist theory of memory is based on the distinction between 
two kinds of memory stores: short-term memory (STM) and long-term memory 
(LTM) (e.g., Baddeley, 1976). STM deals with cases in which the individual is exposed 
to information for a short time (a few seconds), the exposure is once only, the amount 
of information stored in this store is small (about seven digits plus/minus two), and 
recall takes place in a short time (up to about 30 seconds).

For example, David wants to phone Ruth and he asks Yossi for her phone number. 
Immediately after he hears the number David dials it without any mistake. The theory 
posits that the information is located in David’s consciousness, he is aware of it, and is 
able to recall it at once, as one who still hears the number in his head. But if after hear-
ing the number Yossi goes on to ask David, “So why are you calling her?” David will 
forget the number and will ask Yossi to repeat it. The reason, as noted, is that the 
amount of information stored in STM is limited and new information (Yossi’s ques-
tion) that enters STM dislodges and replaces the old information. Humans are incapa-
ble of containing in their range of awareness a large amount of information; they can 
concentrate only on a small and limited number of items.

By contrast, the name of a schoolfellow is stored in our LTM for years without our 
being aware of it, that is, without this name recurring and entering the STM. This 
name is not present in us consciously all the time. If this and other details of informa-
tion were present in our conscious all the time, our awareness would be forever awash 
with bits of information – a condition that would not contribute to sanity, to put it 
mildly. Recalling this name requires the action of a special mechanism of information 
retrieval, an unconscious mechanism, which is not present in the conscious. Think, for 
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example, of the many cases in which you try in full consciousness to recollect the 
name of a beautiful and admired movie star, and although you know that this name is 
known to you, you can’t pull it out of your memory. This is an embarrassing, disturb-
ing, and irritating situation, and despite all efforts your memory fails you. And then, 
after you have despaired of remembering the name, a little while later (sometimes a 
few moments or hours, and sometimes days), this name suddenly floats into your 
consciousness, makes its appearance in your awareness out of nowhere, enters straight 
into the STM without your making any effort at all to recollect it, and you know at 
once that this is the name you so wanted to recall earlier.

As in the foregoing case, the dualist theory of memory is presented here as an 
example of the multi-explanation theory, which treats a large number of memory phe-
nomena, such as forgetfulness over time, the phenomenon of the serial position, learn-
ing pairs, amnesia, memory chunking, and information coding (see Baddley, 1976).

I maintain that these examples illustrate well that complex behavior is based on 
two kinds of action: action controlled by the will, beliefs and rules of the game known 
to us; and automatic action controlled by involuntary mechanistic mechanisms. In 
fact, I would say that almost all the behaviors that can be subjected to ordinary, every-
day observation, or a considerable part of the phenomena investigated in psychology, 
are an elaborate mixture of automatic, mechanistic components, and of conscious, 
voluntary, and teleological components. Furthermore, many lengthy debates in psy-
chology as a scientific discipline are closely bound up with questions such as whether 
learning and memory in humans necessitate awareness, consciousness, or whether 
these phenomena can be explained by means of automatic, mechanistic, non-con-
scious mechanisms (see, e.g., Rakover 1993). If indeed this is the case (and in my view 
it is the case), we have no alternative but to try to understand complex behaviors with 
the aid of the multi-explanation theory.

6.3	 Three methodological problems connected to  
the multi-explanation theory

Although the discussion so far has focused on two kinds, two categories of explana-
tion, the mechanistic and the mentalistic, it is worth emphasizing that each category, 
each kind, contains several explanation models. For example, the first kind, the mech-
anistic, contains such models and approaches as the D-N model (Hempel, 1965), the 
Statistical Relevance (SR) model (Salmon, 1971), the Causal Mechanical model (Salm-
on, 1984), the Unification model (Kitcher, 1989), and the Manipulation Causation-
Explanation approach (Woodward, 2003); and the second kind, the mentalistic, con-
tains, among others, the teleological model and the model of rule-following. In other 
words, I distinguish two broad categories of models – the mechanistic and the mental-
istic, where the mechanistic category comprises a number of mechanistic explanation 
models associated with various research areas within the natural sciences, and the 
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mentalistic category has a number of mentalistic explanation models associated with 
various phenomena connected with mental processes and states (e.g., feelings, emo-
tions, thoughts, desires, beliefs, intentions, knowledge, and consciousness). To the best 
of my knowledge no argument or theory has as yet been found demonstrating that 
mentalistic models can indeed be reduced to mechanistic models, and that conscious-
ness can be grasped in material terms. The issue takes the form of a debate: for exam-
ple, while Dennett (1969) supports the approach that it is not possible to perceive in-
tentionality in physical terms, Allen (1992) takes issue with this approach and suggests 
that intentionality can be understood in terms of a causal explanation. (And see in 
chapters 8 and 9 below wide-ranging treatment of this subject in support of the ap-
proach that mentalistic explanations are different from mechanistic explanations.) 
Hence it may be proposed that the multi-explanation theory is based on a number of 
explanation models that do not accord with each other, and as a result several prob-
lems arise, for most which I shall offer solutions.

6.3.1	 The ad hoc explanation problem

As the multi-explanation theory comprises a large number of explanation models, the 
possibility exists that this theory can supply in a trivial manner an explanation for 
every phenomenon on earth. If a certain phenomenon is not explicable by means of 
explanation model (a), we shall turn to explanation model (b), and if this model is no 
good either, let’s go on to the next model…until the model is found that can explain 
the particular phenomenon. That is, given a behavioral phenomenon, the multi-expla-
nation theory will always succeed in finding a suitable explanation. On the face of it, 
this theory is the one to which we aspire, the ideal theory that explains all. So what is 
wrong with it? The answer is that this theory is not subject to empirical testing, that is, 
to empirical refutation. For example, if the theory succeeds in explaining phenomenon 
A by means of explanation model (a), but does not succeed in explaining a certain 
experimental change in phenomenon A (phenomenon A’), we shall not infer that the 
theory is refuted, but we shall seek among the models of this theory another explana-
tion model, for example, explanation model (b), which will be able to provide the ex-
planation for phenomenon A’, and so on. That is, the theory is impervious to refutation 
because the multiplicity of models ensures that no phenomenon will be found for 
which an explanation will not be found.

6.3.2	 The inconsistency problem

As the multi-explanation theory includes a large number of explanation models, the 
possibility exists that this theory will provide an explanation for a certain phenome-
non with the help of explanation model (a), and simultaneously the theory will pro-
vide for the same phenomenon an opposite explanation by means of explanation 
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model (b). That is, the theory will predict that a certain behavior will take place by 
means of explanation model (a), and at the same time the theory will predict that this 
behavior will not take place (or an entirely different behavior will take place) by means 
of explanation model (b). This theory is therefore liable to suffer from internal contra-
dictions: to predict a thing and its opposite.

6.3.3	 The incomparability problem

As the multi-explanation theory contains a large number of explanation models, the 
possibility exists that it will not be possible empirically to compare two multi-explana-
tion theories if they use different models. To clarify this matter we may look at the fol-
lowing case. We assume that two theories, which use different explanation models, of-
fer an explanation for the same phenomenon. One explanation is good and the other is 
not. That is, one theory predicts the investigated behavior and the other theory is not 
able to predict that same behavior. Can it be said that the second theory has been re-
futed? The answer is no, because the second theory may be good but the explanation 
model that this theory used simply does not suit the phenomenon under discussion. If 
the two theories used the same explanation models we could say that the second theory 
was refuted, while the first theory received empirical support. This situation is similar 
to an attempt to solve mathematically a problem with two unknown variables by means 
of one equation. In the given case, we need to suggest answers to two questions or to 
decide by means of one experimental result between two possibilities: A. Are the theo-
ries effective? B. Do the explanation models suit the phenomenon under considera-
tion? (For a discussion of the latter issue see next chapter.) That is, it cannot be deter-
mined by means of one experimental result what to blame: the theory (the first or the 
second) or the explanation model (used by the first or the second theory). (The present 
problem may be seen as part of the problem known as Duhem’s problem, whereby it 
cannot be known what to blame – the theory or auxiliary hypotheses – in a case where 
a prediction derived from a theory and auxiliary hypotheses is refuted by observations. 
See Duhem, 1996 and a proposal for a practical solution in Rakover, 2003.)

The distinction between the theory and the explanation model used by the theory 
is not simple, and some of the best minds have failed in the attempt. Rakover (1990) 
showed that the debate between Hull’s learning theory and Tolman’s theory, which 
proceeded on the level of running experiments (e.g., learning a T maze), where Tol-
man wanted to show that his experimental results refuted Hull’s theory, is in fact a 
hidden theoretical debate over which explanation model is better suited to deal with 
animals’ (white rats’) learning in the laboratory: a mechanistic model or a cognitive-
teleological explanation model. While Hull tried to explain learning by a rat as a ma-
chine, as the behavior of a robot-rat, Tolman tried to explain learning by means of 
cognitive representations, a cognitive map of a maze, and the rat’s anticipation of ob-
taining reinforcements at a certain place in the maze (e.g., on the right side of the T-
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maze). These two renowed researchers did not pay attention to the fact that methodo-
logically observations support/refute hypotheses, but not explanation models.

As I mentioned at the beginning of the chapter, in addition to these three problems the 
multi-explanation theory entails two more: how this theory proposes explanations, 
and how it can be tested in an empirical experiment. However, the discussion of these 
two problems and the attempt to solve them will be illustrated better after I suggest the 
solution to the three present problems (see discussion in Rakover, 1997). In the setting 
of this solution, which forms the conceptual infrastructure of the multi-explanation 
theory, I will be able to present more lucidly the solution to the two additional prob-
lems. The reason is this: if it is not possible to solve the three problems, it is not pos-
sible to propose an explanation by means of the multi-explanation theory, nor is it 
possible to test it empirically.

6.4	 Guidelines for the solution of the three problems

To solve these three problems, the following steps should be taken:

	 A.	 Matching: The match between the explanation model and the investigated 
behavior must be determined in advance. As every behavioral phenomenon 
may be broken down into behavioral components, for each of these the ex-
planation model that suits it must determined. I call the matching pair of 
behavior and explanation model the “explanatory unit or module”;

	 B.	 Organization: In the multi-explanation theory all the explanatory models 
have to be arranged coherently. That is, the multi-explanation theory must 
be composed harmoniously of several explanatory modules.

After I describe these two procedures I shall explain how the three problems are 
solved.

First I shall expand on the problem of matching and then I shall move on to dis-
cuss the problem of organization. Hempel maintained that in science (including the 
natural and social sciences and the humanities) there is one kind of explanation mod-
el, but it turned out that this opinion is incorrect (see discussion in Dray, 1966; Salm-
on, 1989; Woodward, 2003). His model does not suit the social sciences and the hu-
manities; furthermore, even in the natural sciences it is hard to apply his model to a 
field such as biology. As a result, and on account of the fierce criticism of his approach, 
which I shall not dwell on here, researchers and philosophers proposed alternative 
explanation models (see Salmon, 1989; Woodward, 2003). That is, even in the natural 
sciences several models of a mechanistic explanation prevail, so naturally the question 
arises as to how in the natural sciences the models and the investigated phenomena 
may be matched. The match in the natural sciences is fairly easy because an entire 
domain of phenomena is matched to one explanatory model. For example, Newtonian 
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physics is explained by application of the Hempelian model (the D-N model), while 
neurophysiological phenomena require an explanation model that details the causal 
mechanism that produces the neurophysiological response under study (see Hempel, 
1965; Salmon, 1989; Schaffner, 1993).

And what happens in psychology? Sadly, here it is not possible to match an expla-
nation model to an entire domain of behavior. For example, it is not possible to suggest 
that perception is explained by means of one explanation model and social behavior 
by means of another explanation model, because almost every behavior is composed 
of mechanistic and mentalistic elements, and the explanation therefore requires a 
multi-explanation theory. In psychology one must examine each and every behavioral 
phenomenon, break it down into its components, and match the relevant explanation 
models to them. As this examination depends on a large number of factors (theoreti-
cal and empirical knowledge), I am unable to propose here a formula for the solution 
of the question of matching, but only guidelines.

6.4.1	 How to determine a match between an explanation model and a given 
behavioral phenomenon

As I argued above, we feel that a phenomenon requires an explanation when a change 
occurs in a given behavioral situation. When we discern a change in behavior, we at 
once ask what has caused this change. As long as the behavior continues as before, in 
its habitual way, no cognitive need arises to explain this behavioral situation. Newton 
stated that a body will continue in its straight movement as long as a force does not act 
on it. But if a change takes place in the speed of the body’s motion the need for an ex-
planation immediately arises. According to Newton, a change in motion means that a 
force is acting on the body. That is, we explain the change in the behavior of the body 
by means of a certain cause – force (e.g., gravitational force). So also in psychology. A 
change in behavior calls for an explanation. The question is of course which explana-
tion: physical? Physiological? Cognitive? Mental? Emotional? Social? How may we 
decide which explanation model to choose? I believe that the answer may be given by 
means of a three-stage process, of which the first stage is the most important:
a.	 It has to be determined if the given phenomenon requires the use of a mechanistic 

or mentalistic explanation model.
b.	 If we conclude that the explanation model is mechanistic, we must clarify what is 

the most suitable specific mechanistic model.
c.	 If we conclude that the explanation model is mentalistic, we must clarify what is 

the most suitable specific mentalistic model.

The first guideline for matching, then, is to check if the given phenomenon (i.e., a 
change in behavior) belongs to the domain of the mechanistic explanation or the do-
main of the mentalistic explanation. The answer to this question is determined by 
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means of several procedures, and their use offers good enough guidance for achieving 
the purpose of the matching.
a.	 It is possible to examine if the given behavior fulfills the conditions developed above 

for mechanistic or mentalistic behavior: the criterion for mechanistic behavior, the 
principle of new application, and the criterion for mentalistic behavior.

b.	 Heyes & Dickinson (1990) proposed a criterion for an intentional explanation 
whereby an individual’s action would not take place in the absence of an appropri-
ate desire or belief. For example, in their view, an intentional explanation cannot 
be attributed to a given behavior if it can be shown experimentally that this behav-
ior does not change according to a change in the conditions of the environment, a 
change that is expected to change the individual’s belief. As an example, these au-
thors describe an experiment showing that chicks continue to approach a food 
dish even though their approach causes the dish to move away from them, while 
moving away from the food dish causes the dish to come closer to them (and see 
discussion and debate on this criterion in Allen & Bekoff, 1995; Heyes & Dickin-
son, 1995).

c.	 Pylyshyn (1984) suggested examining empirically whether a behavioral phenom-
enon exhibits cognitive impenetrability. If a behavioral phenomenon does not ex-
hibit cognitive penetrability, namely it is not affected by a change in the goals of 
the individual, in her beliefs, her desires, her thoughts, and her knowledge, it is 
reasonable to suppose that this phenomenon is based on automatic processes tai-
lored in the brain from birth. As an example, we shall look once more at Müller-
Lyer’s illusion:

	 Although we know that the right-hand line is equal in length to the left-hand line 
(take a ruler and measure), our perception says clearly that the right-hand line is 
longer than the left-hand one. That is, this perceptional phenomenon is not influ-
enced by our knowledge. Furthermore, this illusion is found in fish and in chicks 
too (e.g., Coren & Girus, 1978). So it is reasonable to assume that the explanation 
of this illusion requires a mechanistic explanation model associated with the 
brain’s neurophysiological structure.

d.	 The indices offered by Signal Detection Theory (which I described above) may be 
used to test whether a certain phenomenon is influenced by factors that are not 
physical or physiological, that is, by factors of motivation and knowledge.

e.	 As I argued earlier, in humans the question of the link between the given behavior 
and mental factors can be broken down into the following two questions (and see 
discussion in Rakover, 1993):
	 a.	 Is a human likely to be aware of her investigated behavior?
	 b.	 Is this awareness likely to influence this behavior?

	 In my opinion, these two questions are partially independent of each other. On the 
one hand, we are not aware of an enormous number of processes that take place in 
our body and our brain. Not only are we not aware of various chemical and elec-
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trical processes, we are not even aware at a given moment of all the information 
(indeed, an infinite amount) that we have learned in our lives. Relative to what is 
imbedded in our brain, I will not be mistaken in stating that we are aware of a 
rather small and limited amount of information. This information too can be di-
vided into different levels of awareness. For example, as you read this passage, 
most of your attention is dedicated to the text, and very little attention is directed 
to the surrounding stimuli. Therefore, these phenomena, located basically outside 
our consciousness, call for an explanation by means of a mechanistic explanation 
model (whether physiological or cognitive).

On the other hand, even if we are aware of a certain phenomenon, this 
knowledge does not always exercise a direct effect on the given behavioral phe-
nomenon. Therefore, in these cases too, as I illustrated with the Müller-Lyer illu-
sion, it will not be efficient to use a mentalistic explanation model. The explana-
tion, in fact, will have to tackle the question of how the illusion is created by 
mechanistic means (computational and neurophysiological) and also the ques-
tion of perceptual awareness, which apparently arises at the end of the non-con-
scious processes.

f.	 Neurophysiological research may offer an answer to the question whether one 
may explain a given phenomenon mechanistically or mentalistically. For example, 
Johnson (1972) shows that several aggressive responses are controlled directly by 
an electrical stimulation in the cat’s brain (in the hypothalamus) and also in the 
brain of other animals (e.g., monkeys); and LeDoux (1996) shows that an impor-
tant part of fear behavior (immobility, hair bristling, change in blood pressure) 
appears without awareness and is controlled directly by a brain area called the 
amygdale. These findings call for mechanistic explanations. 

The second guideline for matching is linked to the second stage in the three-stage proc-
ess for choosing the explanation model, the choice of the suitable mechanistic expla-
nation. As the professional literature covers these models in minute detail, I shall not 
expand on them here (see extensive discussion in Hon & Rakover, 2001; Hempel, 
1965; Rakover, 1990; Salmon, 1989; Schaffner, 1993). All I shall say is that the re-
searcher has to decide if the investigated phenomenon is amenable to the best and 
most efficient explanation according to the following (theoretical and empirical) con-
siderations:
1)	 Whether the explanation is connected to the occurrence of the behavior itself or 

to its probability. In addition to the D-N model, Hempel (1965) proposed two 
other models to handle probability phenomena: the Deductive-Statistical (D-S) 
model, which is very similar to the D-N model but includes in its assumptions a 
statistical law and it predicts deductively the probability of the given phenome-
non; and the Inductive-Statistical (I-S) model, which is like the D-S model but 
includes in its assumptions a statistical generalization and it predicts inductively 
the probability of the phenomenon. (The approach of these three models is called 
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‘the covering-law theory’, because in the three models – D-N, D-S, I-S – well-
founded empirical laws or generalizations are used to cover the phenomenon un-
der investigation explanatorily.) Salmon (1971) suggested an alternative explana-
tion model to the I-S model which does not rest on a statistical law but on relevant 
statistical relations. For example, we suggest that factor B is relevant statistically to 
the explanation of phenomenon A, where the conditional probability of A given B 
[p(A/B)] is greater than the probability of A [p(A)]. (In fact, Salmon required in-
equality of the probabilities, but for the purpose of the present discussion it seems 
to me that the relation p(A/B) > p(A) is intuitively perceived better than inequal-
ity. See discussion on these matters in Salmon, 1989; Psillos, 2002; Woodward, 
2002, 2003.)

2)	 Whether the explanation is connected to the kind of explanation models that an-
swer the question why, that I call a fit to a theoretical framework (or fitting-scheme), 
or to a kind of models that answer the question how, that I call a mechanism (proc-
ess) of production (or production mechanism. See discussion on this matter in 
chapter 9). Are we concerned to show that the behavior is a particular case of a 
general law, as in Hempel’s models (i.e., fitting-scheme), or to show how the be-
havior is created as a result of the action of a certain mechanism or process (i.e., a 
mechanism of production)? For example, do we want to show that certain learn-
ing by Danny or by rat no. 17 is a particular case of a general law such as the law 
of effect (whereby the probability of the occurrence of a reinforced response will 
increase)? Or do we want to show that this learning, and its like, are created as a 
result of the action of a certain neurophysiological or cognitive process, mecha-
nism, which contains concepts, representations, and processes that act on these 
representations?

The third guideline for matching for the choice of the specific mentalistic explanation is 
of course connected to the behavioral phenomena that we are convinced are influ-
enced by mentalistic factors. Which mentalistic explanation model shall we choose? 
For a possible answer, we shall study two behaviors clearly influenced by certain infor-
mation and by a motivational state:
1)	 Dan stopped his car at a red light.
2)	 Dan stood on a chair and took down from the top shelf Kant’s Critique of Pure 

Reason.

How may we explain these two behavioral phenomena? (And see discussion on this 
matter in the previous chapter.) We shall look first at the first behavior. Clearly, Dan’s 
driving the car is explained by means of the traffic regulations practiced in Israel, that is, 
acquired information. Drivers must stop at a red light. And Dan, as a good driver, fol-
lows these rules and carries them out properly. These rules are not a kind of natural laws, 
for the simple reason that they can be infringed with the greatest of ease. If Dan doesn’t 
“feel like” obeying these rules, he will run a red light. And if he is caught by the police he 
will be punished. By contrast, it is impossible to suggest that a stone falling from the 
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Tower of Pisa will decide out of the blue to remain suspended in mid-air. Nor is it at all 
reasonable to suppose that Galileo would punish such a stone for its improper behavior 
– behavior that does not accord with his law. A large part of human behavior can be 
similarly explained – behavior explained by a model of rule following, whether these are 
legal rules, social or religious norms, rules of behavior of a certain group of people, or 
private rules of behavior that people establish for themselves.

Now we shall look at the second behavior. It is hard to explain this behavior by means 
of rules because there is no rule that states that a book is taken down by one’s standing 
on a chair. Standing on a chair is a response made to realize Dan’s purpose – to acquire 
wisdom by reading Kant’s book. But standing on the chair is nothing but one of a large 
number of responses that may well bring Dan’s wish to fruition. He may, for example, 
go up a ladder, or ask a tall person to hand him down the book. This behavior, as I 
noted earlier, is therefore explained by use of an explanation model called the “teleo-
logical or purposive explanation”: mounting a chair is a kind of behavior likely to real-
ize the purpose of the performer of the behavior.

Although these two models of explanation have a wide area of behavioral overlap (see 
previous chapter), the models differ in several respects. First, as stated above, not eve-
ry behavior has an accepted rule. For example, learning a new behavior is not based on 
existing rules, and often we need the teleological model to explain how new rules of 
behavior are acquired.

Second, although most rules of behavior have accepted purposes (see traffic regu-
lations) in many cases we uphold rules of behavior as befits decent people, without 
understanding the reason for this behavior. Why is it obligatory to behave in such and 
such a way, the child asks; because that’s the right way, replies the father. You’ll under-
stand when you get older. And why in this religious ceremony is it necessary to behave 
in such a way? Because that’s how a pious person acts, that’s what is written in the book 
of commandments.

Thirdly, like computer hardware that follows the rules of computing determined 
in the program, without the hardware having the slightest idea of what the purpose of 
the computation is, so the brain carries out certain rules without the possessor of the 
brain understanding the purpose of these calculations, without our being aware of it. 
The aim, if it exists at all, is explained by means of scientific theories, such as the the-
ory of evolution.

These differences, to my mind, point to a certain independence of the rule and the 
purpose: there are rules that have clear and defined purposes, rules intended to realize 
specific goals; there are rules whose purpose is very vague; and there are rules without 
purpose, and they are followed automatically.

My third guideline in the present context is therefore connected to an attempt to 
determine whether for a certain behavior it is more efficient and suitable to explain it 
by means of rules with clear and known purposes or by means of rules whose purpose 
is vague or non-existent.
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The fourth guideline for matching – the principle of explanations matching: The match 
between an explanation and a behavior must take into account the research fact that a 
behavior can be divided into several behavioral components. This fact raises the fol-
lowing question: What is the relation between a type of explanation that has been 
matched to a certain behavior (A) and types of explanation matched to the compo-
nents of this behavior (a1 a2 a3 etc.)? To solve this problem I propose the “principle of 
explanations matching”:

	 (a)	 Behavioral components of a mentalistic behavior, that is, a behavior that is 
explained by a mentalistic explanation model, are likely in part to take vari-
ous mentalistic explanations and in part various mechanistic explanations;

	 (b)	 Behavioral components of mechanistic behavior, that is, behavior that is 
explained by a mechanistic explanation model, will only take various mecha-
nistic explanations.

In other words, I propose that components of mechanistic behavior cannot take men-
talistic explanations, while components of mentalistic behavior are likely to take men-
talistic or mechanistic explanations. I believe that this order of matching constitutes a 
methodological principle which conforms with the three foregoing guidelines and 
with the discussion conducted in the previous chapters. For example, if the Müller-
Lyer illusion is not influenced by mentalistic factors such as knowledge of the structure 
of the illusion, the phenomenon requires the use of a mechanistic explanation model 
and it is hard to see how different cognitive elements of this phenomenon are likely to 
take a mentalistic explanation. And the reverse: realization of a goal, for example, a 
journey to Tel Aviv from Haifa to meet Ruth, can be broken down into several compo-
nents some of which require a mentalistic explanation (e.g., traveling according to the 
traffic regulations) and some of which require a mechanistic explanation (e.g., seeing 
Ruth’s face). Hence, if mechanistic behavior A is broken down into two behavioral 
components, a1 a2, where a mechanistic explanation is matched to a1 but a mentalistic 
explanation is matched to a2, then either behavior A was not purely mechanistic or the 
match of the explanation model to the behavioral component a2 was not successful. 
(Here is the place to note that matching the kind of explanation to the behavioral com-
ponent does not solve the problem of interaction between mentalistic behavior and 
mechanistic behavior. This is a kind of mystery, which the multi-explanation theory 
tries to contend with partly by use of the organization guidelines which determine the 
order of activity of explanatory units: see below.)

As is evident from this discussion, the match between a behavioral component and 
the explanation model is a question in which theoretical and empirical considerations 
abide together, and it has no straightforward solution. It is worth highlighting this mat-
ter, and saying that there is no cause for alarm from this conclusion. The matching 
process indeed weighs heavily on the work of the researcher in the social sciences, but 
it is inevitable. One must become accustomed to it, as we have become accustomed to 
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operational definitions. The operational definition is a necessity in every piece of re-
search, because it determines the suitable connection between the theoretical concept 
and the observation. This connection, as every first-year psychology student knows, is 
based on relevant theoretical and empirical considerations. For example, the opera-
tional definition of aggression is connected to considerations about what is regarded as 
an expression of aggression in theory, in the professional literature, and in that culture 
wherein the research is being conducted. What I suggest here, in fact, is that thought 
has to be given not only to the question of the operational connection, but also to an 
additional kind of connection, which also is based on theoretical and empirical consid-
erations, the match between the kind of explanatory model and the behavior.

6.4.2	 How should the explanatory units be organized?

The first organizational guideline and the most important in the organization of the 
explanatory units is this: avoid as much as possible breaking the ‘explanatory unit’, that 
is, splitting the behavioral component-explanation model pair. After the researcher 
has succeeded in building this explanatory unit with recourse to theoretical and em-
pirical considerations, she must continue with her research on this basis. This guide-
line does not say that it is utterly prohibited to split this unit. All it suggests is that to 
break the unit the researcher has to find weighty reasons to suggest a new, better and 
more efficient explanatory unit in its place. If the researcher inclines to break up the 
explanatory units with great ease, she will not only not solve the three problems above, 
she will aggravate them.

The second organizational guideline is that the explanatory units must be organ-
ized in a theoretical framework in a coherent way that will not lead to self-contradic-
tion and to violation of the above ‘principle of explanations matching’. I think that the 
following two organizational structures will not bring about loss of coherence: a. the 
chain structure; b. the ramified structure. (And see a discussion on the breakdown of 
a given phenomenon into its components and their organization in different struc-
tures in Bechtel & Richardson, 1993; Simon, 1969, 1973; Wimsatt, 1972.)
a.	 The chain structure: The multi-explanation theory may contain a number of ex-

planatory units and can suggest a certain order of activation among them. This 
theory is likely to treat different aspects of a behavior and to assume, for example, 
that explanatory unit (2) goes into action after explanatory unit (1) goes into action. 
For example, the dualist theory of memory assumes that information first enters the 
STS and then passes to the LTS. As I noted earlier, since the information in the STS 
is present in consciousness, it is reasonable to suppose that the explanation model 
appropriate for explaining the action of this memory store will not be based on a 
mechanistic model. For example, if David wants, he can rehearse the material in his 
consciousness endlessly and as a result remember this information until his final 
hour. And as the information in the LTS is not present in awareness, it is reasonable 
to suppose that the appropriate explanation model will be mechanistic. As may be 
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seen, this organization, which suggests an order of action of the explanatory units, 
by its very nature, prevents complications and self-contradictions, which may arise 
from non-organized and uncoordinated activations of the explanatory units.

The theory may also suggest an explanation, a process that deals with the way 
in which information passes from one memory store to another. For example, the 
dualist theory proposes that information present in the STS passes to the LTS 
when new information enters the STS and displaces the previous, old, informa-
tion, from the STS directly into the LTS. The question is how shall we characterize 
this process of passage of information? As the process is unknown in our con-
sciousness, and takes place automatically in our everyday life, I suggest that its 
explanation may be accomplished through a mechanistic model. As the dualist 
theory developed entirely by analogy with the computer, it is worth characterizing 
the passage of information by means of terms and processes taken from the world 
of the computer. In this case, evidently, the memory explanation comprises three 
explanatory units: mentalistic (STS), mechanistic (passage), and again mechanis-
tic (LTS). (It should be emphasized that these units too are amenable to further 
breakdown, for example, in accordance with processes of coding and retrieval.)

Finally, it should be noted that a theory of this kind may greatly expand, and 
include chains made up of a large collection of explanatory units; moreover, often 
we must base the structure of the theory on several chains (of different size) acting 
in parallel, where some of these chains have points of contact (through different 
explanatory units) among themselves.

b.	 Ramified structure: The multi-explanation theory can offer, to begin with, an ex-
planation for a behavioral episode by use of one explanatory model. However, as 
we are concerned to deepen and expand the explanation (i.e., to answer addi-
tional questions), there will be no choice but to break down the given behavior 
into different components of behavior, which will require matching of different 
explanation models. As an illustration we shall look at David’s behavior, as he 
waves to Ruth, who is going to fly off in an airplane, as a gesture of parting. As 
David is likely to vary the parting gesture according to the information he pos-
sesses, for example, he may shout “Au revoir” or blow a kiss into the air, we shall 
seek to explain the behavior by means of a mentalistic explanation: a teleological 
model. David waves because he believes that this is the behavior that will realize 
his purpose – to part from Ruth. Is this an adequate explanation? If this is all we 
seek from the explanation, the answer is affirmative. But if we want to enlarge and 
deepen the explanation, we shall press on and ask: why precisely the wave? On 
what grounds does David think that Ruth is indeed Ruth? By what does David 
know that Ruth has grasped his message? The answers to these questions require 
us to break down David’s behavior into several components, that is, to several 
behavioral ramifications.

Let us examine the following three possibilities: David needs (a) to identify 
Ruth; (b) to be sure that waving is in fact a gesture acceptable to and understood by 
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Ruth; (c) to know that Ruth has indeed received his message. Each of these ramifi-
cations requires a match of an explanation model. (And each of these behaviors 
may be broken down further, a course that will come to a halt the moment our ex-
planatory-epistemological curiosity is satisfied.) Without entering into a detailed 
analysis of every behavioral ramification, it is clear enough that these three behav-
iors require different models of explanation. The first behavior, identification of a 
face, takes place in everyday life automatically without our paying any attention to 
it. (Here I disregard the fact that apart from the visual pattern of the given face, we 
are assisted by many additional clues to make the identification, for example, infor-
mation about the person’s gait, dress, age, sex, etc. See discussion in Rakover & 
Cahlon, 2001.) Treatment of this kind of behavior (based on the visual stimulus 
alone) therefore needs a mechanistic explanation model. The second behavior, wav-
ing as a gesture of leave-taking, requires the use of acquired social information 
(David must assume that this elementary signal is indeed known to Ruth as a mem-
ber of the culture to which he belongs), and so also the third behavior: David must 
receive feedback from Ruth that indeed she has received the message, for example, 
she waves back. These two behaviors, as they depend on learning of social norms, 
require treatment with mentalistic explanatory models (e.g., rule following).

6.4.3	 Do the guidelines help solve the three problems: an ad hoc explanation, 
inconsistency, and incomparability of theories?

The multi-explanation theory, based on two kinds of explanation models (mechanistic 
and mentalistic), may provide us with an explanation for the investigated behavior 
better than a theory based on one kind of explanatory model, simply because this ex-
planation will be more comprehensive and will deal with the two behavioral aspects 
together: the physical-biological aspect and the experiential-mental-social aspect. 
Still, the explanation of this theory cannot reach perfection because an explanatory 
lacuna will remain that is very hard to fill: our inability to explain in the framework of 
the concepts of the natural sciences the mysterious mind/body connection (and see 
discussion on this later, especially chapter 8). And in our recognizing this advantage of 
the multi-explanation theory we must now probe whether this advantage is not elimi-
nated in the attempt to solve the three problems.

I argue that the obligation of matching the behavior component and the explana-
tion model, and the obligation of organization of the explanatory units, solve these 
three problems, because for each behavioral component the researcher uses one single 
explanation model and one single order of structure of the multi-explanation theory. 
As a result the researcher cannot propose any explanations for the behavioral compo-
nent, nor can she leap from model to model as she likes, but she must use one model 
determined as the most suitable to treat the kind of phenomena under investigation. 
This obligation prevents the possibility of suggesting ad hoc explanations. The expla-
nation model is determined in advance, as in the methodology adopted in the natural 
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sciences. There, for example, it is clear that one must address the motion of bodies by 
means of an explanation model of the kind proposed by Hempel (1965).

Matching and organization also protect the researcher from the charge of incoher-
ence. As every phenomenon has a matching explanation model determined in ad-
vance, and as the order of the parts of the explanation of the given phenomenon is set 
in advance, that is, the order of joining the relevant explanation units in the framework 
of the multi-explanation theory is fixed in advance, a situation will not arise in which 
the researcher will use different models for the same behavior, nor will a situation arise 
in which the researcher will decide on a different explanatory order as the fancy takes 
her. As a result, a situation will not arise of self-contradictions that is liable to arise 
from the use of different explanation models or from a change in the order of activa-
tion of the explanatory units.

Matching and organization allow the researcher also to perform an empirical and 
theoretical comparison among different theories. This comparison could be complete 
if two multi-explanation theories have the same structure of explanatory units. How-
ever, even if the structure does not fully match, the researcher may still partially com-
pare the explanatory units common to the two theories.

On the assumption that the guidelines of matching and organization indeed help 
in preventing these three problems, it is now worth going back to the question of 
whether sound construction of the multi-explanation theory also helps resolve the two 
theoretical questions we alluded to above: explanation and empirical test.

6.5	 Multi-explanation theory, giving an explanation, and empirical test

Earlier I suggested that while a theory in psychology is tested essentially as in the 
natural sciences, that is, by use of the same H-D method, the explanation of complex 
phenomena is not done as in the natural sciences. Now, in light of the description of 
the multi-explanation theory (which solves the three above problems), I shall discuss 
this proposal in greater detail.

6.5.1	 Is the multi-explanation theory tested by use of the H-D method?

The answer is affirmative. The testing method is indifferent to the kind of model used 
by the researcher to explain the results of the experiment. As long as a certain predic-
tion can be derived from the theory under consideration in a given experimental situ-
ation, and as long as the prediction can be compared with the observation, the H-D 
method can be operated. Furthermore, the method of the empirical test is amenable to 
application to the theory as a whole or to parts of it, that is, to the explanatory unit that 
the researcher wants to test empirically. (Here I bypass the so-called Duhem’s problem 
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which states that an isolated hypothesis cannot be refuted. See discussion and practi-
cal proposal for a solution to this problem in Rakover 2003.)

We shall look at David’s behavior of waving as a gesture of parting from Ruth. The 
explanation of this behavior is constructed on the teleological model: David believes 
that waving will be perceived as a sign of parting. This explanation can be tested in 
several ways. For example, we can ask David if he knows Ruth. If the answer is no 
(Who on earth is Ruth?), we can reject the explanation that the waving is a gesture of 
leave-taking from Ruth. We can press the point: is he parting from someone else? No, 
David replies. I haven’t said goodbye to anyone. Then why did you wave? Oh, says 
David, recently I’ve been having nasty twinges in my right shoulder and I found that 
swinging my arm eases the pain.

Should David answer that he does know Ruth, we can test part of the multi-expla-
nation theory. If David knows Ruth, he can surely identify her picture too. To examine 
this hypothesis empirically, we lay out before him a series of pictures of ten women, 
and ask him to choose Ruth’s. If, for example, David tells us, after peering at the ten 
pictures, that Ruth’s picture is not among them, we have refuted the hypothesis that 
David identified Ruth and waved to her in parting. Is Ruth’s picture really not here? we 
ask David in amazement. No, David replies. Then who did you wave to? Oh, says 
David, to my little niece Ruthy who boarded the plane with her parents.

In short, essentially I see no obstacle to suggesting that a multi-explanation theory 
is amenable to an empirical test as performed by scientists in the natural sciences. The 
question is, why do I use the word “essentially”? The answer is linked to the differ-
ences we found between the methodology practiced in the natural sciences and that 
practiced in psychology (see chapter 4): first, in a large number of theories in psychol-
ogy the connection between the terms of the theory, between the assumptions and the 
conclusions, is not constructed on a logical deductive or mathematical basis, but on 
the basis of pragmatic inferences made in everyday language; and secondly, the con-
cept-observation connection in psychology is fairly loose.

6.5.2	 Is the explanation offered by the multi-explanation theory similar to the 
explanation offered in the natural sciences?

The answer, to my mind, is negative. First, while complex phenomena in the natural 
sciences take explanations resting on mechanistic schemes of explanation, the expla-
nations proposed by the multi-explanation theory in psychology rest on two schemes 
of explanation: mechanistic and mentalistic. I call this the mentalistic difference. Sec-
ondly, while in the natural sciences the explanations for complex phenomena (includ-
ing dynamic phenomena) are mechanistic, which treat a given system as if functioning 
like a machine in the same way over time, in psychology account has to be taken of the 
change, the mental development of the individual. I shall call this the mental develop-
ment difference.
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The mentalistic difference:
Bechtel & Richardson (1993) propose explaining complex systems by means of 

‘mechanistic explanations’, and this is how they define these explanations:

By calling the explanations mechanistic, we are highlighting the fact that they treat 
the systems as producing a certain behavior in a manner analogous to that of 
machines developed through human technology. A machine is a composite of 
interrelated parts, each performing its own functions, that are combined in such 
a way that each contributes to producing a behavior of the system. A mechanistic 
explanation identifies these parts and their organization, showing how the behav-
ior of the machine is a consequence of the parts and their organization. (p. 17)

(See a similar approach to mechanistic explanations in Bunge, 1997; Carver, 2001; 
Machamer, Darden & Carver, 2000.) Here it is worth noting that I use the term mech-
anistic explanation in a broad sense, to include the present explanation and also other 
explanations based on natural laws (according to the Hempelian approach), causal 
models (e.g., according to Salmon’s (1984) approach), genetic models, mathematical 
models, models of the computer, and so on. (On ‘functional analysis’ see also the pre-
vious chapter and Cummins, 1983, 2000.)

As an example of a complex system (but simple in comparison with a complex 
system such as the weather), we shall revisit the explanation of the action of the flash-
light. How does this instrument work? To answer the question we perform the follow-
ing theoretical-empirical analysis.
1)	 Decomposition into parts: We decompose the instrument – the flashlight – into the 

following parts: switch, battery, electric wire, bulb.
2)	 Explanation of every part: The explanation of every part is based principally on the 

laws of electricity. When the switch is operated, the electric circuit is closed. The 
current passes through the filament in the bulb (e.g., a tungsten wire), heats it, and 
as a result the bulb emits light. And now we approach the explanation of the action 
of each and every part: the action of the battery on the basis of chemical and 
physical processes, the action of the filament as electrical resistance, and finally 
laws of electricity concerned with connection in series as distinct from connection 
in parallel. All these explanations are based on known physical theories (electric-
ity and chemistry) and are controlled by mechanistic explanation models.

3)	 Explanation of the interaction between the parts: We explain the connection be-
tween the different parts as a process of conversion of energy: chemical energy 
which converts into electrical energy which converts into heat which emits light. 
This energy conversion can be calculated precisely and explained by means of the 
appropriate laws, theories, which are set in the appropriate mechanistic models.

In what does this explanation differ from the scheme of the explanation that I call the 
multi-explanation theory? To consider the difference I shall propose here three prop-
erties important for the explanation of the flashlight.
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a) Explanatory independence: We break down the overall system into its components, 
its parts, and explain each part separately. For example, how the battery or the bulb 
works in a flashlight, or how the engine, the electrical system, or the cooling system 
works in a car. We assume that each and every part is independent in the explanatory 
aspect. That is, we assume that despite the important interaction between the parts, an 
interaction that determines the action of the system as a whole, each and every part, 
each and every component, can be given an appropriate and adequate explanation.

b) Explanatory relevance: For example, regarding the action of a car, each and every 
part in the overall system produces a number of products; for example, the motor 
causes the mechanical motion that rotates the car’s wheels, but it also generates noise 
and noxious gases. For the explanation of how the car works as a single entire unit, the 
noise and the gases not only are irrelevant, they are a kind of negative products whose 
adverse effect must be reduced to a minimum. What is important for the action of the 
car is the relevant fact that the engine converts energy associated with burning ben-
zene into mechanical energy that can be harnessed for the purpose of setting the car 
in motion. That is, although every part is amenable to an explanation independently 
of another part that contributes to the overall system, each part has an important 
property that is relevant to the proper action of the system as a whole.

c) A uniform kind of explanations: The explanation that we described above is based on 
diverse physical theories that are applicable in the specific case of the flashlight too. 
The unifying property of these theories is that they are all mechanistic explanations. 
This property allows us to attain a uniform explanation of the entire system. This goal 
is realized by the rules of transformation, by means of which we pass from one com-
putation of energy to the next. That is, these rules of transformation allow us to per-
form a precise calculation of the results that are measurable empirically, so that we can 
know exactly the amount of current that will pass through the filament in the bulb and 
as a result we know the amount of heat and light created in the bulb. That is, the use of 
these theories allows us to calculate precisely the amount of energy of each and every 
component, and the order of the conversions of energy produced by the battery to the 
energy produced by the flashlight bulb.

Considering the foregoing, the argument that I propose is that these three proper-
ties are not realized fully in the multi-explanation theory. The reason lies in the use of 
mechanistic and mentalistic explanation models together. If every behavior were ame-
nable to explanation by means of mechanistic models alone, there would be no essen-
tial difference between the methodology of the explanation of the natural sciences and 
of the social sciences (e.g., psychology). However, as I have stressed again and again, it 
is not possible to explain the behavior of an animal (including the human) only by 
means of mechanistic models. The mechanistic explanation for a complex system in 
the natural sciences is founded on causal processes (conversion of energy) that under-
pin the interactions between the components of the system (e.g., Bechtel & Richard-
son, 1993; Carver, 2001; Machamer, Darden & Carver, 2000). It is not so in psychology. 
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I don’t think that today there is any philosophical approach or scientific theory that is 
universally accepted and that does not spark sharp criticism that is able, in the frame-
work of the scientific game-rules, to bridge the mental and the physiological-behavio-
ral, even though this connection of mind/body is a common and characteristic phe-
nomenon in animals. (And see chapter 8 on this matter.)

In mechanistic models the phenomenon being investigated is predicted with logi-
cal, mathematical, probabilistic, or causal-physical necessity. By contrast, in mentalis-
tic explanation models, the phenomenon under study is predicted by means of practi-
cal (private) considerations, made by the behaving animal or human.

For example, David can behave according to the traffic regulations, and then we 
shall say that David is behaving rationally. But let us change the situation a little: Dav-
id is driving fast at three in the morning down empty streets because he is in a great 
hurry to get to the hospital where, on account of a sudden and massive heart attack, his 
mother has been admitted. Now, shall we not justify David’s speeding above the al-
lowed limit? Is David behaving rationally? On the one hand, he is breaking the law, 
endangering his life, and thus reducing his chances of seeing his mother; on the other 
hand, the chances of an accident at this early hour are very small, while the chances of 
his reaching the hospital after his mother has died are, sadly, high. The decision to 
drive fast or slow is therefore subject to David’s considerations, beliefs, and feelings. 
That is, what is relevant depends on David’s viewpoint.

The behavior of animals and humans, as stated, is complex and requires a mecha-
nistic and a mentalistic explanation. As a result it is hard to materialize the property of 
explanatory independence as it is realized in the natural sciences because the same 
motor movement may assume different meanings. Furthermore, it is not clear how the 
conversions of energy between diverse behavioral components may be calculated. That 
is, it is not clear how to calculate the interaction between the elaborate explanatory 
unit based on the mechanistic explanation and the mentalistic explanatory model.

In this respect, compared with the explanation given in the natural sciences, the 
explanation offered by the multi-explanation theory is partial and not complete. In the 
case of the flashlight the explanation constitutes a single whole (because the explana-
tion details the conversions of the energy, that is, the mechanism that provides the 
light when the switch is activated and closes the electrical circuit). By contrast, in the 
case of David’s waving as a gesture of taking-leave of Ruth, we are unable to detail 
wholly the mechanism responsible for his behavior from the moment David catches 
sight of Ruth’s face until the moment he performs the given behavior.

Despite these differences, it is worth noting that in the natural sciences too there 
are complex phenomena that are difficult to comprehend by means of application of 
the ‘decomposability’ strategy: breaking down the parts of the system, and identifying 
the functioning and the organization of the components. In fact, phenomena may be 
aligned on a scale from simple phenomena (such as the flashlight) to the most complex 
ones (such as the human brain). Phenomena of the first kind are given to decompos-
ability and easy identification of the functioning of their components, for example, in 
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the case of the flashlight. But phenomena of the latter kind are typified by a great mul-
tiplicity of interactions among the components, a situation liable greatly to hinder the 
application of the decomposability strategy and understanding of their action. Yet not 
all researchers think this way. For example, Barendregt (2003) discusses an approach 
whereby it is not possible to break down very complex behavioral phenomena into 
their components, and therefore it is not possible to offer a genetic explanation for 
these behavioral components. He takes issue with this approach and recommends a 
way that leads to giving a mechanistic explanation even to such complex behaviors. In 
this respect, it may be said that in comparison with research in the natural sciences the 
work of the scientist attempting to understand the behavior of animals, involving the 
mind/body interaction, is infinitely harder.

The mental development difference:
Bechtel & Richardson (1993) suggest two complementary strategies for an ex-

planatory decomposition of a complex system: the analytic strategy, whereby a physi-
cal component in a system is isolated and its functioning is examined, and the syn-
thetic strategy, whereby the researcher proposes a scheme of behavior consisting of 
different parts as a hypothesis for the functioning of the system, a hypothesis that is 
tested empirically. While the analytic strategy stems from the bottom-up approach 
(i.e., from an attempt to understand a system on an explanation track that goes from 
the basic components to the structure of the whole system), the synthetic strategy 
stems from the top-down approach (i.e., from an attempt to understand a system on 
an explanation track that goes from the structure of the whole system to its basic com-
ponents). As can be seen, these two strategies helped us to understand the action of 
the flashlight. Can these two strategies be applied to the behavior of Max the cat? To 
answer this question, we shall take another look at the behavioral episode of scratch-
ing armchair-knees, which was explained by means of the three-stage interpretation 
as follows (see chapter 5):

	 (a)	 The general framework of the explanation – the purposive expla-
nation: Max wishes to get petting from me and he believes (by virtue of previ-
ous learning, acquisition of knowledge) that scratching the armchair will win 
him petting, therefore Max scratches the armchair.

	 (b)	 Explanation of the scratching response: This response in itself is ex-
plained by an appeal to a mechanistic explanation, that is, to the anatomical-
physiological structure of the claws and their evolutionary function: hunting, 
defense-attack, replacing the claws and marking the furniture (in the Rakover 
apartment) with the cat’s smell.

	 (c)	 Integration of the scratching response into the purposive expla-
nation: How is the scratching response, whose explanation according to (b) 
is mechanistic, integrated into the framework of the purposive explanation? 
The integration is brought about by a learning mechanism, that is, Max has 
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learnt that under certain conditions the scratching response leads to realiza-
tion of his purpose – petting from me. Now, in many cases where the desire 
arose in Max to be petted by me, he used this acquired knowledge to attain his 
goal. This goal (petting) is entirely different from the previous functions 
achieved by the use of the claws: while the previous functions were connected 
to hunting, defense-attack, replacement of claws, and emitting the cat’s smell, 
the new purpose is different – petting (stroking, tickling, and other expres-
sions of affection).

As may be seen, in this explanation I have used both strategies, the analytical (isolation 
of the scratching response) and the synthetic (organization of the entire behavior by the 
teleological explanation), together. But here an important fundamental difference enters 
between the decomposability explanation proposed by Bechtel & Richardson and the 
three-stage interpretation. While the decomposability explanation concerns a complex 
phenomenon that functions in the same way at different times, like a machine (e.g., a 
flashlight, a car, an airplane, a computer), the three-stage interpretation treats Max’s 
behavior by focusing on the mental development and change that took place in his be-
havior, namely the change to Max’s new goal, which he achieved by means of the same 
response, the scratching response. In this respect the three-stage interpretation is a dy-
namic explanation, which describes a mental development expressed in the behavior 
episode of scratching armchair-knees by focusing on the function change that occurred 
in the response component of the scratching: from a survival-evolutionary function to a 
new function of achieving petting. This change goes right to the heart of the teleological 
explanation, in that Max of his own free will scratched the armchair because he believed 
that scratching the armchair would realize his new purpose – petting.

By contrast, analysis of the functions of the components in a mechanical system 
remains fixed: the batteries will always produce electricity, the bulb will always pro-
duce heat and light. Moreover, even if we test more perfected machines, learning ma-
chines able to store information and alter their behavior in different situations, in the 
end it will become clear that these are nothing but machines that function according 
to the laws of chemistry and physics. For example, even if we improve our flashlight so 
that it will change the power of the light according to the state of illumination round 
about, we will get nothing other than a slightly more sophisticated mechanical system 
than a regular flashlight, which contains some kind of light sensor that changes the 
power of the flashlight’s illumination, a sensor that always acts in the same way. (Of 
course, still more perfected machines may be suggested, constructed, for example, on 
the basis of neural networks, machines likely to amaze us even more with what they 
can do; and perhaps, ultimately, we shall build ‘Robocat’, which will imitate all Max’s 
deeds, a machine that will astonish us endlessly, but will remain, after all, only a ma-
chine. And see the discussion on this matter of building a human robot devoid of 
consciousness, a ‘zombie’, in chapter 8.)



chapter 7

Establishing multi-explanation theory (a)
The mentalistic explanation scheme

The goal of the present chapter is to establish methodologically the multi-explanation 
theory according to the scientification approach: to show that specific teleological ex-
planations (will/belief) are produced from a mentalistic teleological explanation 
scheme, which functions according to the game-rules accepted in science. Just as spe-
cific explanations in the natural sciences are based on mechanistic explanation schemes 
(e.g., the D-N model), so specific explanations for the behavior of humans and ani-
mals are based on a mentalistic teleological explanation scheme. To justify this argu-
ment I show that this explanation scheme maintains several methodological proper-
ties of explanation schemes in the sciences, such as the property that the refutation of 
a specific mentalistic explanation carries no implications for the explanation scheme 
itself. Furthermore, I show that the teleological (will/belief) explanation scheme is not 
a kind of scientific law, because it does not maintain characteristics acceptable for a 
law in the sciences. The chapter also compares the teleological explanation scheme 
with other explanatory approaches: Dennett’s “intentional stance” and Cummins’ 
“functional analysis”, takes issue with them, and considers the differences between 
them and the present approach.

A noble person is one graced with sublime qualities A, B, and C, but I found them 
also in a sewer rat.

The basic argument that I put forward in the last chapter is this: while in the natural 
sciences the same model uses laws and various theories to explain diverse phenomena, 
in psychology the same theory uses several explanation models – mechanistic and 
mentalistic. I called this the multi-explanation theory. In light of this distinction, the 
following question arises: is the multi-explanation theory a kind of scientific theory? 
In my view the answer is yes. In this chapter and the next I shall try to provide ground-
ing and justification for this answer. In the present chapter I shall show, according to 
the scientification approach, which seeks scientific legitimacy of explanations assumed 
in everyday life (see an extensive discussion on this approach in chapter 9), that spe-
cific mentalistic explanations are produced by mentalistic explanatory schemes, which 
in large part meet scientific methodological requirements. Science, as grasped in the 
natural and social sciences, explains different phenomena by the use of explanation 
schemes that uphold certain methodological properties. Here I shall show that men-
talistic explanation schemes too uphold a considerable share of these methodological 



	 To Understand a Cat

properties, therefore it will be possible to add these schemes to the inventory of proce-
dures contained in scientific methodology, even though these schemes cannot be per-
ceived as mechanistic.

In the next chapter I shall discuss the argument that to date no accepted philo-
sophical approach or scientific theory has been found for reducing the mind to the 
body, or consciousness to the brain. This discussion is important because if conscious-
ness can be conceived in terms of natural science, the methodological basis of the 
multi-explanatory theory is undermined.

7.1	 A model, a mentalistic explanation scheme

To answer the question, does the source of a specific mentalistic explanation lie in a 
mentalistic explanation scheme that is scientifically acceptable, we have to clarify what 
are the characteristics of scientific explanatory schemes, and to check the extent to 
which these characteristics also apply to mentalistic explanation schemes. To the ex-
tent that these schemes do not maintain these characteristics, it will be hard to treat 
them as part of science. As we shall see later, the mentalistic explanation scheme does 
maintain these characteristics.

In a large proportion of cases we understand human behavior or the behavior of 
animals by an appeal to a mentalistic explanatory scheme, which uses internal mental 
factors. In general, we use the following four mental schemes:
1)	 Will (motivation) and belief, where we want to provide an explanation for purpo-

sive behavior (i.e., we use the teleological explanation scheme);
2)	 Rules of behavior, where we want to provide an explanation for normative behav-

ior (i.e., we use the rule-following scheme);
3)	 Cognitive ability (thinking, logic), where we want to provide an explanation for the 

use of information and rational processes of inference;
4)	 Emotional state, where we want to provide an explanation for extreme, and usu-

ally not rational, behavior.

We ascribe these (and similar) psychological factors-reasons to the individual and 
through them explain her public behavior. For example, why did Ronny pull the arm-
chair under the light in the lounge? Because he wanted to change the bulb that had 
burnt out (mentalistic scheme (1)); why did Ronny get up and offer his chair to the 
elderly man? Because Ronny acted according to the norm of “show respect for your 
elders” (mentalistic scheme (2)); why did the policeman lie in wait for the escaping 
crook precisely at the railway station between Haifa and Tel Aviv? Because he inferred 
from the crook’s behavior that he would leave the train at the midway station and not 
at Tel Aviv station (mentalistic scheme (3)); and why does David live only in ground-
floor apartments? Because he suffers from fear of height (mentalistic scheme (4)).
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In this chapter I shall concentrate on the teleological model alone (scheme (1)) for 
the following reasons (see chapter 5). Although for every mentalistic model it is possible 
to draw its characteristic field of application, it is fairly easy to show that the teleological 
explanation is likely to apply also to fields of behavior addressed by other mentalistic 
models. For example, David wishes to travel from Haifa to Tel Aviv to meet his girl-
friend Ruthy, and believes that a journey in his car obeying the rules of the road applied 
in the state of Israel will bring his aim to fruition. Therefore, David drives according to 
the accepted regulations. As behavior according to the traffic regulations is part of the 
rule-following explanation model (mentalistic scheme (2)), it transpires that the present 
teleological explanation (scheme (1)) also refers to behavior according to rules.

In light of the literature discussing the question of explanation, I suggest that the 
explanation model, the scheme of giving an explanation, has five major features (see 
discussions in Hempel, 1965; Lipton, 1992, 2001a; Nagel, 1961; Psillos, 2002; Rakover, 
1990, 1997; Salmon, 1989; van Fraassen, 1980; Woodward, 2002).

a)	 General procedures: An explanation model is a scheme or general procedure by 
means of which the researcher offers a specific explanation, an understanding of the 
investigated phenomenon. The specific explanation itself, therefore, is perceived as a 
particular case, as one instance that realizes the general scheme. This property is main-
tained in the mentalistic explanation too: the specific explanation that David waves in 
order to part from Ruth is a specific instance of a teleological explanation scheme ac-
cording to which an individual will perform a certain act if he believes that this act will 
realize his desire.

b)	 Factors and reasons: As I mentioned earlier, the cognitive need for an explanation 
arises when a change in behavior takes place. The explanation model in the sciences 
assumes that one of the components of the explanation for the change will be linked to 
a general law, a theory, a process, a certain mechanism on account of which, by reason 
of which, this change has occurred. That is, the change, the particular event, is an out-
come of the general law. For example, the force of gravity explains the change in speed 
and direction of the artillery shell, and electro-chemical factors explain the flexion of 
muscles. However, when human or animal behavior is at issue, as stated above, the 
explanation is accomplished by an appeal to internal mental factors that explain-rea-
son the investigated behavior.

c)	 Expectation and prediction: The explanation model furnishes us with a certain ba-
sis (logical, mathematical, rational, causal, analogical, justificatory, explicatory) that in 
certain conditions the investigated phenomenon is expected to occur or that the prob-
ability of its occurring is likely to increase. For example, we expect that the apple will 
fall on Newton’s head when the justification for this expectation is based on the univer-
sal law of gravity. Five hours after breakfast there is a very good chance that David will 
say that he is hungry and will look for a restaurant. Also regarding the teleological ex-
planation: we expect that given David’s wish to take leave of Ruth and his belief that 
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waving is the proper response to realize his wish, it will be only logical for David, as a 
rational person, to wave. Justification for this expectation, that the waving response will 
take place, is not based on logic, on statistical probability, or on necessity stemming 
from a causal natural law, but on reasoning, on likelihood underpinned by social cul-
tural meaning and by the individual’s practical evaluation (and see on practical infer-
ences Graham, 2002; Mele, 2003). In all these cases there is justification that the given 
behavior indeed will occur, due to the force of gravity, hunger, and the wish to part, in 
the knowledge and belief that waving the hand will realize this wish.

d)	 Empiricism: The specific explanation that realizes the explanation model must be 
connecting to reality and allow an empirical test of the theory, the law, the mechanism 
placed in the explanation model, for example, the D-N model that I described in the 
last chapter. This requirement applies in the context of the mentalistic explanation too. 
For example, if we explain the behavior of waving as a sign of a wish to part company, 
we can test this explanation by presenting certain questions to the waver: Did you 
wave as a gesture of leave-taking or to ease the pain in your shoulder? Do you know 
the person you waved to?

e)	 Indifference rule: As I showed above (chapter 6), explanation models (schemes) 
and the method of empirical testing are not affected by the results of the experiments, 
by observations. Empirical results affect only the laws or theories, which are used by 
the explanation models and the testing method. I propose that a similar rule of indif-
ference applies to the mentalistic explanations: the empirical results exert no effect on 
the mentalistic models and testing method, but only on the specific explanations, the 
specific hypotheses, generated by the mentalistic explanation model when it is applied 
to the behavioral phenomenon under study. To understand this proposal, consider the 
following example. David wishes to meet Ruth in Tel Aviv and believes that his wish 
can be realized by taking a bus. Hence, we may propose the specific hypothesis that 
given David’s wish/belief, he will travel to Tel Aviv. However, David does not travel to 
Tel Aviv. According to the proposed indifference rule, the specific hypothesis is refut-
ed, but not the testing method and the purposive, will/belief explanation model (if X 
wants to achieve G and believes that behavior B will realize G, then X will do B) on the 
basis of which the specific hypothesis was generated. This proposition calls for an ex-
tensive discussion. It has two main goals: to show that we keep using the purposive 
explanation scheme, despite the fact that in several cases specific purposive hypotheses 
are refuted, and to show that the will/belief explanation scheme does not function like 
a law or a theory in science.

7.1.1	A teleological explanation model and folk psychology

The discussion of the purposive explanation model is conceptualized as an important 
part in the framework of the philosophical discussion of folk psychology (see on this 
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subject Churchland, 1981, 1988, 1989; Fodor, 1987; Gordon, Morris,1986; Stich & Ni-
chols, 2003; Stich & Ravenscroft, 1994). Folk psychology refers, among other things, to 
people’s ability to provide in a variety of ways explanations for their behavior and of the 
behavior of other people by an appeal to mental states and processes. For example, why 
am I so very happy, because I have won 1000 shekels on the national lottery; why did 
David travel to Tel Aviv, because he wanted to meet Ruth. Folk psychology, then, does not 
just offer explanations for a behavior that has already happened, it also suggests predic-
tions for a behavior that is going to happen. For example, what will happen to David 
when he finds out that he has been fired? He is liable to go into a state of depression.

Folk psychology has a number of interpretations that I cannot discuss here in 
detail (see discussions in the literature cited above). One of the popular interpretations 
that is highly relevant to our discussion suggests that folk psychology is analogous to 
a scientific theory. That is, folk psychology has properties typical of a scientific theory, 
and like the scientist, who uses a scientific theory to explain and predict, the individ-
ual uses this psychology to explain or predict people’s (and animals’) everyday behav-
ior. This interpretation proposes that people have an everyday theory of behavior, and 
the name usually given to this interpretation is “theory theory” (TT). So TT posits that 
folk psychology has a structure analogous to the structure of a scientific theory: it 
comprises mental states (such as feelings, emotions, thoughts, images) that have the 
status of theoretical concepts in a scientific theory, are in (causal) connection with 
each other, with stimuli that act on the senses, and with responses, the individual’s 
behavior. The theoretical (explanatory), empirical, significance of these concepts is 
determined, therefore, according to their function in the theory.

Another interpretation of folk psychology, which in many respects is similar to 
TT, suggests that this psychology consists of a collection of folk rules, “folk wisdom”, 
platitudes: for example, people in a painful condition will act to assuage this pain; 
people behave in a certain way because this behavior fulfills their wishes and their 
belief. These rules function like scientific laws in the explanation and prediction of 
behavioral phenomena.

A contrary interpretation to the scientific theory approach expressed in the two 
foregoing interpretations suggests that folk psychology is not a kind of scientific theo-
ry but should be seen as a process of mental simulation. (On mental simulation theory 
(MST) see Gordon, 1986; Stich & Nichols, 2003; Stich & Ravenscroft, 1994.) This ap-
proach proposes, for example, that when David tries to explain or predict Ruth’s be-
havior in a certain situation he uses the following procedure: first David gets into his 
head the state of stimuli, the input data, in which Ruth is, and second David allows his 
cognitive system to run and to process these data and to produce an output, a re-
sponse. This response is David’s prediction and explanation of Ruth’s acts.

These interpretations of the nature of folk psychology and its relation to philoso-
phy of consciousness sparked many debates in the relevant literature, which also in-
volved empirical data from various experiments, and which I cannot discuss here (see, 
e.g., Nichols, 2004; Stich & Nichols, 2003; Stich & Ravenscroft, 1994).
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Several philosophers (e.g., Churchland, 1981, 1988, 1989; Stich, 1983) argue that com-
pared with cognitive psychology or neurophysiology, folk psychology is a spurious 
science at root, and in the end it will disappear from the book of science, along with all 
its notions, just as folk theories about ghosts disappeared. Here is what Churchland 
(1988) writes:

…folk psychology is not just an incomplete representation of our inner natures; it 
is outright misrepresentation of our internal states and activities. Consequently, 
we cannot expect a truly adequate neuro-scientific account of our inner lives to 
provide theoretical categories that match up nicely with the categories of our 
common-sense framework. Accordingly, we must expect that the older frame-
work will simply be eliminated, rather than be reduced, by a matured neuro-
science. (p. 43)

Churchland’s position, as may be expected, stands in opposition to other interesting 
perceptions (e.g., Fodor, 1987; Horgan & Woodward, 1985; Kitcher, 1984). I do not 
accept it either, for the following reasons. Unlike the MST approach, which rejects the 
interpretation of the scientific theory for folk psychology, I suggest that folk psychol-
ogy may well be part of the scientific approach. Still, the interpretation I offer differs 
from the scientific theory approach to folk psychology: I do not accept the viewpoint 
that the concepts of this psychology (will, belief, intention, knowledge, feelings, emo-
tions, etc.) have roles in laws or in scientific theories, and suggest instead that these 
concepts have roles in the framework of the mentalistic schemes of explanation of 
everyday behavior. For example, the use of the teleological explanation (by means of 
the concepts will/belief), which constitutes an important part of the explanation and 
prediction of behavior in the theory of folk psychology, is not a kind of law or scien-
tific theory, but a scheme for explanation by means of which specific teleological ex-
planations for specific behaviors are produced. (Some researchers, such as Church-
land, 1988; Horgan & Woodward, 1985; Rosenberg, 1988, phrased the teleological 
explanation in the form of a scientific law. Rosenberg, who discusses profoundly the 
teleological explanation as a law in the social sciences, suggests, “This then is the lead-
ing explanatory principle folk psychology offers us” (p. 25).) The question, of course, is 
what the justification for my claim is. The answer is in two parts: the first considers the 
principle of refutation and the second considers the issue of the law in science.

7.1.2	 Teleological explanation and refutation

According to the refutation criterion (Popper, 1972/1934), scientific hypotheses, laws, 
and theories must have the quality of refutability, otherwise they become faith. If folk 
psychology is part of the world of science, its laws must be subject to the criterion of 
refutation. I argue that these laws, this folk science theory, are not subject to refutation, 
not because they are bad science but because they are schemes, procedures, for giving 
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explanations. To show this, we shall examine two instances that are explained teleolog-
ically.

Shimshon fell ill with influenza. He wanted to be cured, and believed that inhaling 
fresh air at dawn would cure him immediately. Nevertheless, Shimshon did not get out 
of bed at sunrise. David wants to see an entertaining movie this evening, and decides 
to go to the cinema, but instead of going he stays home. In both these cases the predic-
tion about the individual’s action is refuted, for example, the prediction from the hy-
pothesis of “going to the cinema”: David did not go to the cinema. Furthermore, when 
David is asked why he didn’t go to the cinema that evening he has no adequate expla-
nation, but still he assures us that he will go tomorrow.

My argument is that this specific hypothesis, the “going to the cinema” hypothesis 
(and to the same extent the “influenza” hypothesis), has been refuted, but the general 
scheme for this kind of explanations, the teleological explanation scheme (if X wants 
G and believes that B will realize this aim, then X will perform B), was not refuted, just 
as the refutation of the “law” of free fall of bodies D’=1/2GT3 carries no implications 
for the Hempelian explanation model and the testing method. What is refuted is the 
law itself (in our case T has to be squared, not raised to the third power) and not the 
explanation scheme and the testing method (the D-N model and the H-D method). 
And as in this case of the Hempelian explanation model, although the specific teleo-
logical hypothesis, the “going to the cinema” hypothesis, has been refuted, we continue 
to use the teleological explanation scheme to explain dozens of other specific cases, 
which for the most part are supported (i.e., the individual indeed behaves according to 
her will and belief). As this argument is important, it is worth going into in detail:
a.	 The teleological model is applied to the “going to the cinema” behavior;
b. 	 As a result of this application a specific explanation (hypothesis) is created for 

David’s going to the cinema:
1.	 David wants to see an entertaining movie,
2.	 David believes that going to the cinema will fulfill his wish.
3.	 Prediction: David will go to the cinema.

	 This explanation, as may be seen, is teleological, and done according to the teleo-
logical model, namely this is a specific explanation molded according to the tele-
ological model or scheme.

c.	 An empirical observation attests that David did not go to the cinema. Hence, the 
specific explanation “going to the cinema” failed, and the specific hypothesis that 
David in this case will indeed fulfill his desire was refuted. (However, if the observa-
tion attests that David did go to the cinema, this hypothesis is confirmed and the 
behavior ‘going to the cinema’ is explained by an appeal to David’s will/belief.)

d.	 The proposal is that what has been refuted is the specific hypothesis, and not the 
teleological explanation scheme and the testing method themselves. The purpo-
sive explanation model continues to create specific explanations, hypotheses, 
which are expressed by further observations of David (and of other people) show-
ing that David (in most instances) does behave according to his will/belief. If this 
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were not the case it would not be possible to put any specific purposive hypothesis 
to an empirical test, because in principle one negative result (the lack of a single 
match between the predicted and the observed) would be enough to refute the 
specific hypothesis, the testing method, and the purposive explanation model, 
which generated this hypothesis.

My argument that it is not possible to refute the scheme for explanations of actions by 
will/belief, because this scheme is not influenced by contradictory results, is of course 
amenable to alternative interpretations, which attempt to explain why it is so difficult 
to refute purposive explanations. These interpretations, as we shall see, do not prop-
erly deal with the case under study. Non-refutation may well stem from a number of 
reasons, such as:

	 (1)	 Teleological explanations are not a kind of law or empirical generalization 
acceptable in the natural sciences because these explanations have flaws and 
drawbacks, for example, the argument that a conceptual, logical, connection 
exists among the concepts will, belief, and action;

	 (2)	 Laws and theories in science are not amenable to proof and refutation either.

Answer to (1): Rosenberg (1988), who summarizes relevant literature on the subject and 
deals in great detail with (1), formulates teleological explanations in the form of a law:

[L] Given any person x, if x wants d and x believes that a is a means to attain d, 
under the circumstances, then x does a. (Rosenberg, 1988, p. 25)

Later he goes on to discuss, among other things, the argument that the connections 
between the concepts in [L] are logical:

[L]’s functions are to show us what counts as having a reason for doing something 
and to show us when a movement of the body is an action. Thus, desires, beliefs, 
and actions are logically connected, not contingently connected, by [L] and there-
fore not causally connected by [L] or any causal law. (p. 37)

Furthermore, the suggestion that behavior is a function of desire and belief in fact 
constitutes an equation with two unknowns: the behavior shows us what the animal 
desires on the assumption that we know what it believes; and the reverse: the behavior 
shows us what the animal believes on the assumption that we know its desire (see dis-
cussions on this subject, (1), and on those linked to it, in Allen, 1992; Bennett, 1991; 
Rosenberg, 1988; Sayre-McCord, 1989).

In contrast to causal laws in the natural sciences, in the teleological explanation it 
is not possible to measure the concepts desire, belief, and action separately. For exam-
ple, David’s action – taking a book off the shelf – is not merely a motor movement but 
a movement carrying meaning, an expression of his desire (to read a book) and of his 
belief (that taking the appropriate book off the shelf will fulfill his desire). By contrast, 
in Galileo’s law of free fall of bodies it is possible to measure separately the length of 
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time the body has fallen and the distance it has traversed in this time. If this character-
istic of the teleological explanation, [L], holds, it emerges also that it is not possible to 
refute a specific teleological explanation (for a critique of the argument of conceptual 
logical connection see, e.g., Rosenberg, 1988; Sayre-McCord, 1989).

As an example we shall peruse again at the explanation of “going to the cinema”: 
David indeed wanted to go to the cinema, but he stayed home. Has the explanation 
failed? Is the prediction that David will go to the cinema refuted? Let’s take a look. If 
indeed there is a logical connection between the concepts desire, belief, and action, it 
transpires that a change in action necessitates a matching change in desire and belief. 
That is, David stayed home because his desire and belief changed accordingly. If this is 
in fact the case, then staying home is not in the nature of contradictory evidence to his 
intention to go to the cinema, but simply supporting evidence of his intention to stay 
home. Hence, it is not possible to refute specific teleological hypotheses either, because 
performance of action (2), which is contrary to desire/belief (1), in fact is explained by 
an appeal to desire/belief (2), which have replaced desire/belief (1).

Although this claim cannot be entirely disregarded, I don’t believe that it holds for 
the following reasons. First, it is not true that separate observed information, separate 
indications, on the three concepts of desire, belief, and action cannot be obtained. For 
example, David says: I want to go to the cinema tomorrow evening. The next morning 
he looks at the newspaper and decides: This evening I shall go to the Or cinema where a 
film is being screened that I wish to see. In the evening David gets into his car and drives 
to the Or cinema. Similarly, when Max wants to get off the knees he begins to look right 
and left, his body tenses, and then he jumps off the knees. That is, it is possible to obtain 
information attesting to the individual’s intention by way of a different behavior, which 
does not overlap with the behavior that realizes the individual’s desire. Therefore, one 
behavior may be seen as an expression of a desire, another behavior as an expression of 
belief, and action as a meaningful-motor behavior, that is, a third behavior. These com-
ments may pave the way also to a practical experimental solution to the problem of the 
equation with two unknowns by the receipt of extra information about will/belief in 
different situations. Similarly, Bennett (1991) suggests that belief is to be inferred from 
behavior (output), and also from the effect of the state of stimulus (input):

… the anchoring of beliefs not only to behavioral outputs but also to sensory in-
puts gives us an independent grip, putting gravel under our feet so that we don’t 
skid uncontrollably. (p. 43)

Secondly, in many cases even though the individual continues to cling to a certain 
desire/belief, he does not perform what seems to us logical, rational. In the given case 
of “going to the cinema” David has no satisfactory explanation for his not going to the 
cinema, even though he promised that he would go the following day. (David does not 
say that a powerful intention formed in his heart to stay home in order, say, to read a 
chapter of Kant’s Critique of Pure Reason. “I don’t know why, but I just didn’t go. May-
be I didn’t feel like it”. Furthermore, David can argue that he decided of his own free 
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will to stay home. Why? “Just like that. That’s what I decided”.) As I have already noted 
above, and as we shall see later, the connection between an action and desire and belief 
is not binding, essential, but is a practical connection (see Millgram, 1997).

Thirdly, let us assume a “flat” man, with only one wish in his heart, W, and one 
belief, B, so that it is possible to realize his wish by performing a certain action, A. It is 
thus reasonable to presume that according to W&B the flat man will perform A. There-
fore, should A not come about, it would be possible to see this as a refutation of the 
hypothesis concerning the flat man. The point I want to stress here is this: the proce-
dure of empirical testing examines first if the observation matches the prediction, and 
only if there is no match, that is, when the refutation of the hypothesis is obtained, 
does the question of what happened arise. Why? If we were certain in advance that the 
observation would not match the prediction, we would not trouble to test the hypoth-
esis empirically. Only after the refutation has been obtained does the question arise of 
what is to blame: the hypothesis itself, auxiliary hypotheses, the course of the experi-
ment, etc. (see Rakover 1990, 2003). This process also occurs in the present case: only 
if the flat man does not carry out his intention do we raise such questions as: did he 
weaken in his purpose or was his mind deflected from it? Did he get drunk? Maybe 
despite all a new wish arose within that overtook him (i.e., the man is not flat after all); 
perhaps a consideration appeared before his eyes showing him that A was hard to do; 
maybe he decided thus of his own free will; and so on.

Answer to (2): The argument that an empirical hypothesis cannot be proven is 
logically well founded (see discussion in Rakover 1990). The argument that an isolated 
empirical hypothesis cannot be refuted, a condition known as Duhem’s problem, states 
that an empirical test of a given isolated hypothesis is done by means of auxiliary hy-
potheses, so it is not clear what is to blame (the hypothesis or the auxiliary hypotheses) 
when the results contradict the prediction derived from the hypothesis together with 
the auxiliary hypotheses. Duhem’s problem set off a great debate in the literature, and 
I offered a practical solution to it, which accords with the practice of conducting re-
search in psychology that tests isolated hypotheses empirically (Rakover, 2003). In this 
sense, I do not tend to accept the general argument of non-possibility of refutation of 
an isolated mechanistic hypothesis as well as the non-possibility of refuting a specific 
teleological hypothesis.

So I find that both these interpretations of the non-possibility of refuting a teleo-
logical hypothesis do not hold. Here I must stress yet again that I do not claim that a 
specific teleological hypothesis cannot be refuted, only that a teleological explanation 
scheme or model by means of which we create specific hypotheses cannot be refuted.

7.1.3	 What is a suitable explanation scheme?

In consequence of the present discussion the following question arises: if counter-ob-
servations controvert the specific explanation but not the explanation scheme, the ex-
planation model, by what shall we determine that a given explanation scheme is prop-
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er and suitable? I discussed a part of the answer at the beginning of this chapter, and 
the answer to this question is likely to carry us to an interminable discussion of the 
subject of scientific explanation, which is far beyond the aims of this book; neverthe-
less, I shall substantiate the intricacy and the complexity of the matter with the help of 
the following points (see discussions on this issue in Hempel, 1965; Lipton, 1992, 
2001a, 2001b; Nagel, 1961; Psillos, 2002; Rakover, 1990, 1997; Salmon, 1989, 1992, 
2001a, 2001b; van Fraassen, 1980; Woodward, 2002, 2003).

The discussion in the literature on providing scientific explanations entails broad 
metaphysical and epistemological approaches, by means of which attempts are made 
to answer the question of what is required of a scientific explanation. Some of these 
approaches enjoy agreement and some do not. For example, despite the argument that 
observations do not refute an explanation scheme but laws, theories, and hypotheses, 
the requirement arises that a scheme must allow a comparison between the explained 
and the observed, that is, that the explanation scheme must permit an empirical test 
(e.g., Hempel, 1965). For example, in the D-N model use is made of a scientific law 
connected to empirical observations by means of which empirical predictions are de-
rived; in the teleological model the concepts desire, belief, action refer to observable 
events (e.g., by verbal report and observation of a behavior). It is not possible that the 
explanation proposed has no connection with the empirical observations, or that the 
explanation itself in no way matches the phenomenon under investigation.

A further requirement is that the information supplied by the explanation will 
constitute good grounds for expecting that the investigated phenomenon will in fact 
take place (or has taken place). Indeed, we expect that given the law of free fall of bod-
ies, the body will fall a certain distance in a given time; and given David’s desire/belief, 
it will be rational to expect that David will perform a certain action to realize his goal.

These two general requirements are agreed, but researchers differ over many oth-
ers. As an illustration, we may look at the demand that a good explanation must offer 
causes for the occurrence of the studied phenomenon, and at the fact that there are 
several explanation schemes that are not reducible to any universal scientific explana-
tion scheme. Lipton (1992, 2001a) discusses five concepts, profound intuitions, that 
furnish us with understanding of the investigated phenomenon. An explanation of-
fers: good reasons for believing that the phenomenon took place; understanding by 
making the phenomenon known; understanding by grasp of the phenomenon as a 
uniform part of the whole; understanding that the phenomenon happened necessarily; 
and an explanation that suggests a cause for the phenomenon’s occurrence. Lipton 
examines these five concepts and concludes that causality is the most efficient concept, 
despite several problems linked to it, for example, philosophers still do not have a 
good and agreed theory of causality, and in science many explanations are not caus-
al. These drawbacks of the concept of causality notwithstanding, it serves on the one 
hand as a criterion for good and effective explanation schemes and on the other as an 
important source for proposing new explanation schemes.



	 To Understand a Cat

Salmon (1989) in his excellent book summarizes, illumines, and criticizes discus-
sions on the question of explanation, which developed over more than four decades. 
As an example we shall look at the D-N model. The model has been critiqued in sev-
eral respects, for example, a legitimate scientific explanation does not have to have the 
form of an argument; an explanation does not have to be based on the use of a scien-
tific law (e.g., see van Fraassen’s (1980) pragmatic explanation model); and the D-N 
model does not succeed in explaining phenomena that evidently require the use of 
causality. As a result of these critiques and discussions, alternative models were devel-
oped that require that the explanation be based on the concept of causality, for exam-
ple, the model developed by Salmon (1984), called the Causal Mechanical (CM) mod-
el of explanation; and Woodward’s (2003) alternative model which was based, among 
other things, on criticism of Salmon’s CM model.

As a final point in this short answer to our question it is worth noting that Salmon 
(1989), who includes in his book a discussion of teleological and functional explana-
tions, comments that Hempel himself reached the conclusion that it was not possible 
to reduce the functional explanation (according to which the presence of a certain 
component in the system is explained by an appeal to this component’s ability to func-
tion in such a way as to contribute to the survival and realization of its goal) to the 
explanation schemes that he developed. Salmon sums up the discussion:

In the correct D-N explanation the explanans is logically sufficient for the ex-
planandum. In the typical functional explanation the explanandum is, given the 
conditions, sufficient for the explanans. From Hempel’s stand-point that is just the 
wrong way around. (p. 30) [The term explanans signifies the explanatory condi-
tions, and explanandum the phenomenon to be explained.]

7.1.4	 A mentalistic explanation model and scientific laws

As I wrote above, a number of researchers have phrased the teleological explanation 
(i.e., explanation of an action by desire/belief) [L] according to Rosenberg (1988), in a 
form that matches the formulation of a law in the natural sciences (see also Church-
land, 1988; Horgan & Woodward, 1985). The question at the center of this section is: 
Is it indeed possible to grasp [L] as meeting the requirements of a scientific law? My 
answer is negative.

First I shall examine whether [L] upholds general accepted and important criteria 
that distinguish scientific laws from accidental empirical generalizations (see discus-
sions on this subject and other relevant matters in Swartz, 1985; Weinert, 1995; Wood-
ward, 2000, 2003). To substantiate this distinction I shall draw a parallel between a 
known scientific law, (Newton’s) law of gravity, and an accidental empirical generaliza-
tion, which I shall call “the law of Ruth’s parties”. This “law” is based on the observation 
that everyone who was at Ruth’s last party had an IQ higher than 130. Then I shall 
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show specifically that [L], as a law in folk psychology, does not uphold several addi-
tional properties characteristic of a scientific law (see Rakover, 1990, 1997).
a.	 Counterfactual situations: What will happen if we throw a stone up into the air? 

What will happen if we discover a new planet? In these cases the scientific law 
supports a fact that has not occurred: the stone will certainly fall to the ground, 
and the tenth planet will behave according the Kepler’s laws, which may be de-
rived from Newtonian theory. However, it is absolutely clear that the IQ of at least 
one of the participants at future parties given by Ruth is liable to be below 130. 
That is, the law of Ruth’s parties does not support a fact that has not happened, 
being counterfactual.

It is reasonable to suppose that [L] does not support a counterfactual possi-
bility either, because, for example, x is likely to want b more than d, or x is likely 
not to know how to perform a (the action that will realize his desire) and the many 
resultant possibilities on account of which x will not do a. (A reminder: “[L] Giv-
en any person x, if x wants d and x believes that a is a means to attain d, under the 
circumstances, then x does a” (Rosenberg, 1988, p. 25).)

Rosenberg discusses these things and finds that [L] without the addition ce-
teris paribus is false. In other words, to make [L] efficient we must add to it a long 
list of factors that are held constant, for example, that x will not want b more than 
d. The problem is that this list of additions is very long, far in excess of what is ac-
ceptable in the natural sciences. For example, Galileo’s law requires the falling of 
bodies in a vacuum. (Interestingly, the formulation of the teleological law in 
Churchland, 1988; Horgan & Woodward, 1985, already included several factors 
that are held constant.)

b.	 Explanatory power: The scientific law has the power to explain empirical phenom-
ena. Why did the stone fall to the ground? Because of the force of gravity. But on 
the assumption that the entry threshold to the law faculty is an IQ of 130, would 
anyone in their right mind admit to this faculty Michael, for example, simply be-
cause he attended Ruth’s last party? The answer is obvious. Here we should add 
that the explanatory power of a scientific law stems from its fitting into the broad 
theoretical-empirical framework. (For example, the law of gravity is connected to 
Newtonian theory, the laws of Kepler and Galileo to Copernicus, and to an im-
pressive collection of observations and results of experiments.) And how does the 
law of Ruth’s parties so fit? What is its theoretical empirical basis? This law is not 
grounded in a theoretical-empirical network, like the law of gravity.

[L] does not have the same necessary explanatory power as the law of gravity: 
the act moves from theory into practice by means of practical considerations and 
reasons. Similarly, the theoretical-empirical connections into which [L] fits, it 
seems to me, are not the kind of firm connections characteristic of the laws of the 
natural sciences. (See chapter 4 and also discussion of these matters in Church-
land, 1981, 1988, 1989; Stich, 1983, and a critique of their approach in Fodor, 
1987; Horgan & Woodward, 1985; Kitcher, 1984.)
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c.	 Universality: A scientific law must be generalizable beyond time and space. We 
assume that the law of gravity acted on the solar system and other systems a billion 
years ago, and will act on these system a billion years hence. Nevertheless, all the 
laws of science are bounded by certain limits, by a certain physical system, and 
constitute an expression of abstraction and physical idealization. For example, the 
Newtonian law of gravity is restricted to terrestrial speeds and to objects that are 
not of atomic or subatomic size; and the laws of biology are limited to various 
evolutionary groups, for example, explanations of the amoeba’s behavior cannot 
explain cats’ behavior, and certainly not the highly complicated behavior of hu-
mans. The law of gravity refers to Earth ideally as a point of mass, without taking 
into account that Earth is constructed of different layers of mass that are not dis-
tributed symmetrically. Yet it is fairly clear that while the law of gravity applies to 
all the stars in the Milky Way, it would be hard to maintain that the law of Ruth’s 
party applies to the people and the other parties of Ruth and of Ronit and Dorit.

This conclusion also pertains if we accept Woodward’s (2000, 2003) sugges-
tion that in the special sciences (e.g., economics, psychology) there is no point in 
talking about laws in the usual sense in physics, but about stable empirical gener-
alizations, invariance, generalizations that do not change beyond relevant varia-
bles. For example, the matching law, which I discussed in chapter 4, may be taken 
as a stable empirical generalization that applies to different subjects, different re-
inforcements, and different tasks (experimental designs). Compared with the 
matching law, it is impossible to perceive the law of Ruth’s parties likewise as a 
stable empirical generalization because at the next party it will already become 
apparent that at least one of the partygoers has an IQ below 130 – namely Michael, 
Ruth’s new boyfriend, who on that account was not admitted to the law faculty!

It is reasonable to suppose, then, that [L] does not meet the requirement of 
universality or stable empirical generalization, because, as I argued earlier, this 
law, without the proviso ceteris paribus, is false. That is, the law changes extremely 
over a large number of relevant variables.

So [L] does not satisfy these three criteria, therefore it does not display the properties 
of a scientific law. Is [L] a kind of accidental empirical generalization? I believe that 
answer is negative here also, because this law is not like the law of Ruth’s parties. For 
example, while Ruth’s law is based on one observation (one party attended, say, by 
thirty people), the area of application of [L] is vast, and includes observations of differ-
ent people (and animals), different kinds of desires, beliefs and actions.

Now I shall move on to discuss specifically whether [L], as a law in folk psychol-
ogy, maintains several more properties typical of scientific laws. (As may be seen, I 
considered some of these properties above, so I shall assemble them here.)

	 (1)	 The concepts desire, belief, action show a certain interdependency, some logi-
cal connections. For example, David’s behavior is not just a motor movement 
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		  but a behavior, an action carrying meaning – David’s desires and beliefs. By 
contrast, in the law of free fall of bodies the distance of the fall is a term meas-
ured methodologically independently of the term time in the duration of the 
fall. In other words, it is hard to reduce teleological terms to causal terms 
(which require methodological independence of the cause from the thing 
caused), so it is hard to see the teleological law as expressing causal processes 
characteristic of most laws in the natural sciences. Nevertheless, as I noted 
above, information can be obtained on each of the terms of [L] separately 
despite their great complexity. For example, measuring the wish to go and see 
a funny movie differs from the measurement of the belief that the trip to the 
cinema will realize this wish and is different from the very going to the cin-
ema. Still, it is evident that the connection between will, belief, and action is 
much broader than a logical link, which suggests, for example, that if A is 
identical to B, the measurement of A is the measurement of B, and the reverse.

	 (2)	 The structure of [L] is different from the structure of a law in the natural 
sciences. I wrote in chapter 4 that the concepts that appear in the laws of 
science – Galileo’s law – represent a uni-dimensional property (time, dis-
tance) or a combination of uni-dimensional properties (acceleration, work, 
energy). By contrast, the three concepts that appear in [L] are names of very 
complex behavioral categories: there are different kinds and varieties of 
wishes, beliefs, and actions. Moreover, the explanatory behaviors – will, be-
lief – evince phenomena themselves requiring explanation, and it is hard to 
see how one may decompose the three behaviors in [L] to uni-dimensional 
behavioral components. (Furthermore, this multi-dimensional structure 
creates intricacies that impede an empirical test of the concepts of the law: 
will, belief, action, and rationality.)

	 (3)	 Measurement units for the concepts of [L] – will, belief, and action – do not 
exist, as they do for laws in the natural sciences. Moreover, [L] does not sat-
isfy the requirement of “equality of units” because as I showed in chapter 4, 
in the function Action = f(Will, Belief) the combination of measurement 
units current in psychology for the concepts of will and belief is not identical 
to the combination of measurement units for the concept of action.

	 (4)	 A law in the natural sciences in itself does not constitute an explanation and 
does not include a procedure of explanation. A law is a functional descrip-
tion among certain variables that satisfy the requirements of mathematics 
language, the conceptual background in which the law fits, and the theory of 
measurement. According to Hempel (1965) an explanation is created as a 
result of following the rules of the game, a scientific procedure, which uti-
lizes the law as one of its important components. The explanation itself is a 
kind of conclusion from a logical argument that the phenomenon under 
study is perceived as a particular case of the law. Is [L] also likely to function 
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in Hempel’s scheme of the explanation like any other scientific law? As I 
argued above, the answer is no. (See the explanation model argument in 
chapter 6.)
	 It is not possible to derive logically, mathematically, the conclusion X will 
perform B from the preambles X wishes to achieve G and believes that B will 
realize his goal. The reason is that the transition from the assumptions to the 
conclusion in the case of [L] is not done logically, mathematically, as is the 
case in the Hempelian explanation, but this transition depends on practical 
reasoning, on the practical considerations of each individual. Von Wright 
(1971) suggests that

Practical reasoning is of great importance to the explanation and understanding 
of action. It is a tenet of the present work that the practical syllogism provides the 
sciences of man with something long missing from their methodology: an expla-
nation model in its own right which is a definite alternative to the subsumption-
theoretic covering law. Broadly speaking, what the subsumption-theoretic model 
is to causal explanation in the natural sciences, the practical syllogism is to teleo-
logical explanation and explanation in history and social sciences. (p. 27)

(In this passage I have emphasized the words ‘an explanation model in its own 
right’ because here von Wright expresses an idea very similar to the fundamen-
tal thesis of this chapter: [L] is not a law, an empirical generality, but a proce-
dure, a scheme, a model, for yielding a specific teleological explanation.)

7.2	 A scheme of mentalistic explanation and other explanatory approaches

If my arguments hold, the teleological explanation ([L]) should not be seen as a law or 
theory but as a scheme, a procedure of explanation that suggests specific explanations, 
specific predictions, for everyday behavior. This explanatory scheme may be regarded as 
an alternative to several explanation approaches in psychology, so it is worthwhile my 
comparing it with them. In the present section I shall draw a parallel between the tele-
ological scheme and the two following proposals: the “intentional stance” approach (see 
Dennett, 1971, 1987) and the “functional analysis” approach (see Cummins, 2000).

7.2.1	 Intentional stance

The purposive explanation scheme bears a similar feature to Dennett’s (1971, 1987) 
approach, called the “intentional stance”: both approaches suggest interpreting a be-
havior of humans and animals by an appeal to will/belief. (On the application of the 
intentional stance to behavior of animals, to cognitive ethology, see Dennett, 1987.) 
The intentional stance treats a given system (e.g., a person, an animal, an artifact) as if 
it were a rational agent behaving according to its desires/beliefs, and therefore it makes 
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possible prediction and empirical testing of behavior. This attribution of mental states 
to a given system makes it possible to predict behavior of the system, regardless of 
whether this attribution indeed holds. What determines things is the effectiveness of 
the prediction. For example, it makes no difference if a computer is indeed endowed 
with will/belief, because what counts is the efficiency of the prediction and the ease of 
use of the intentional stance. Treating the chess-playing computer as a rational being, 
which wants to win the game and therefore makes the right moves, helps us to predict 
its behavior well enough, and with greater ease than the attempt to understand its ac-
tion from the viewpoint of the structure of its software (which Dennett calls the “de-
sign stance”) or by considering the structure of its hardware (which Dennett calls the 
“physical stance”).

Despite the similarity between Dennett’s approach and mine (as stated, both ap-
proaches propose using will/belief as explanations of behavior), I maintain that sev-
eral interesting differences exist. It seems that one of the goals of the intentional stance 
is to suggest making use of it for easy, effective, and convenient interpretation, and 
sometimes ready-made interpretation, of behavior, whether this interpretation is cor-
rect or not. I can use an unsuitable and incorrect intentional interpretation as long as 
the prediction of the behavior of the system under study helps me and serves my pur-
pose; I don’t need to know how a car is built, but to understand how to operate it, that 
is, how to use it. In other words, the intentional stance may be seen as a good means 
of achieving the user’s goals – to get by in life. Dennett (1971) writes in the context of 
the chess-playing computer:

Lingering doubts about whether a chess-playing computer really has beliefs and 
desires are misplaced; for the definition of Intentional systems I have given does 
not say that Intentional systems really have beliefs and desires, but that one can 
explain and predict behavior by ascribing beliefs and desires to them, and wheth-
er one calls what one ascribes to the computer beliefs or beliefs-analogies or in-
formation complexes or Intentional whatnots makes no difference to the nature 
of the calculation one makes on the basis of the ascriptions. (p. 91)

He goes on:

All that has been claimed is that on occasion a purely physical system can be so 
complex, and yet so organized, that we find it convenient, explanatory, pragmati-
cally necessary for prediction, to treat it as if it had beliefs and desires and was 
rational. (pp. 91-92)

Compared with this, the purposive explanation scheme is offered as an explanation 
scheme that is proper in the social sciences, a procedure of explanation that creates 
specific teleological explanatory hypotheses, and that leads to an understanding of 
behavior by an appeal to mental concepts, such as will/belief, which represent real 
processes in the individual’s head. The specific explanation that arises from the men-
talistic explanation scheme is no other than a kind of explaining hypothesis which is 
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to be tested against observations and in reference to alternative hypotheses. This 
scheme cannot be applied to every system or to every behavior, but to those behaviors 
of animals that fit into private behavior, into mental processes. That is, attribution of 
will/belief to animals (such as Max the cat) is done according to objective criteria that 
were developed in earlier chapters: the ‘principle of new application’, criteria for mech-
anistic and mentalistic behavior, the ‘three-stage interpretation’ and the ‘principle of 
explanations matching’. Moreover, as I pointed out in the previous chapter, the mental-
istic explanation scheme is part of the multi-explanation theory. This theory is based 
on the assumption that complex behavior of living beings (humans and animals) can-
not be explained by an appeal to one explanation scheme but by use of mechanistic 
and mentalistic models of explanation. That is, the mentalistic explanation is not a test 
of a purely practical stance (convenience and effectiveness) but a necessary explana-
tory component among the other components required for understanding the investi-
gated behavior.

I distinguish the teleological explanation scheme that is not subject to refutation 
from a specific teleological explanation that is subject to refutation; Dennett (1987) 
does not make a similar distinction and suggests, following Skinner, that the mentalis-
tic explanation is not refutable, because its logical structure allows a large number of 
ad hoc interpretations. He proposes, for example, that it is possible to save the specific 
prediction that Joe will come to class because he wants a high grade, and believes that 
his presence in class will realize his desire, from the refuting observation that Joe did 
not show up in class by the assumption that Joe was obliged to do something else ur-
gently that he had forgotten, and so on.

The problem of non-refutability of the teleological (will/belief) explanation 
scheme is different from Duhem’s problem, namely that it is impossible to refute an 
isolated hypothesis in the natural sciences (physics) because every hypothesis is tested 
along with a large number of auxiliary hypotheses, so it cannot be known what to 
blame when the result of the experiment contradicts the prediction: the hypothesis 
under study or the auxiliary hypotheses (see Rakover, 2003). The main difference is 
that empirical observations are important in the latter problem but not in the former.

But in the case of a specific will/belief explanation, I believe that another problem 
arises, beyond Duhem’s problem. Clearly, in science it is not possible to refute the hy-
pothesis that under condition A response R will be obtained, if condition A itself is not 
realized. Similarly, if the will/belief condition (1) of the individual is annulled or re-
placed by newer and stronger will/belief condition (2), then the prediction from will/
belief (1) cannot meet an empirical test, simply because this condition of will/belief (1) 
is not realized. Therefore, the counter-observation does not contradict the prediction. 
In physics the experiment or the controlled observation ensures that condition A is 
indeed realized, but in the case of the teleological prediction there is no guarantee that 
will/belief condition (1) will indeed materialize: every living thing is a world unto itself. 
Nevertheless, by my perception this is nothing but a practical problem of inspection 
and experimental control. That is, I think that conditions of inspection and control can 
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be constructed by means of which it will be possible to assume with a high degree of 
plausibility that will/belief conditions (1) will indeed be realized at the time of the ex-
periment or the observation (e.g., by verbal report). In cases of this kind I don’t seen 
any reason in principle why it is not possible to refute specific teleological hypotheses.

Dennett’s approach sparked many debates. One of the important criticisms stated 
that the intentional stance is a kind of instrumental strategy, a convenient calculating 
instrument that produces good predictions on the behavior of a given system, and is 
not a kind of scientific theory about real processes of will/belief; Dennet (1987, 1995) 
took issue with this criticism. Although the discussion of this subject is beyond the 
aims of the book, it is worth stressing yet again that in my approach there is no pure 
instrumental treatment of the concepts will/belief, but a realistic treatment: the teleo-
logical scheme proposes a specific hypothesis about will/belief that reflects processes 
that have taken place in the individual’s brain, and that are responsible for the action 
she performed. In the present context the difference between the two approaches 
comes down to the following question: why do you, the scientist, choose to use the 
particular theory T? The instrumentalist will answer that she chose T because this is 
the theory whose predictions are the best there are; the realist will answer that this is 
the theory that best reflects reality. In this regard, it seems to me that while the ap-
proach of the intentional stance will tend to accept the first answer, my approach tends 
to accept both. (Here it is apt to add that Allen & Bekoff (1997) criticized Dennett’s 
assumption of perfect, ideal rationality in the context of his approach to the animal 
world, and they contrasted it to Millikan’s (1984) evolutionary approach.)

7.2.2	 Functional analysis and the status of empirical generalizations in psychology

In his article of 2000 Cummins rejects the application of the Hempelian approach (es-
pecially the D-N model) to psychology, because, among other reasons, he thinks that 
laws in psychology are nothing but a description of behavioral phenomena that require 
an explanation, so they cannot function as an explanatory component in the Hempelian 
model. In his opinion, the explanation for behavior can and should be given in psychol-
ogy by a ‘functional analysis’ of the structure of the behavior; that is, by decomposition 
of the behavior into its functional components and their arrangement in such a way as 
to illumine the function and production of the behavior (and see discussion on this 
subject in the foregoing chapters, particularly chapter 6). Cummins suggests five frame-
works, explanatory structures, which allow functional analysis: explanation by means of 
will/belief, computational symbol processing explanations, explanation by means of 
neural networks, neurophysiological explanation, and evolutionary explanation.

Since the teleological explanation scheme, which constitutes a part of the multi-
explanation theory, rests in many cases on decomposition of the studied behavior into 
its different parts, it bears similar features to Cummins’ approach. From this angle I 
agree with Cummins, but I differ from him regarding the status of some of the empiri-
cal generalizations in psychology: although these generalizations require explanation, I 
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believe that they have explanatory power. I will justify this suggestion by means of the 
two following arguments: (a) every generalization offers information that supplies an 
explanation partially, answers to our questions; (b) empirical generalizations in psy-
chology pass from the status of descriptions requiring explanations to the status of ex-
plainers by means of broad-based empirical grounding and theoretical anchoring.

7.2.2.1	 Empirical generalization as supplying partial explanatory information
In this section I wish to show that empirical generalization possesses something more 
than the fact that it sums up a collection of observations. This something more is an ex-
planatory power; I suggest that empirical generalizations can supply partial explanatory 
information about the behavior under study. As an illustration, let us look at the follow-
ing table of observations that was drawn up for a certain behavioral system:

Measurement of independent variable 	(X) Measurement of dependent variable (Y)
1 3
2 8
3 15
4 24

These observations were obtained in a controlled experiment replicated a number of 
times (in the present system and in other systems of the same sort) and each time 
precisely these data were obtained. Does this table supply us with some kind of ex-
planatory information? I believe it does. Not only is the correlation between these two 
variables not accidental (the experiment was controlled and satisfied the replicability 
criterion), it can be known what the response of the system will be under certain con-
ditions X. That is, if we want the explanation of a behavioral phenomenon to satisfy the 
requirements of non-accident and prediction (in a certain domain), then this table 
supplies us with this certain explanatory information. Now let’s assume in addition 
that the scientist who investigated this system looked at the data and discovered that a 
certain order existed there: when X grows, Y grows too! Very interesting. Further-
more, the same scientist also found that these observations could be summed up into 
a still more precise empirical generalization, as a simple equation: Y = X(2+X). Does 
this empirical generalization provide us with any additional explanatory information? 
I believe it does. This generalization sums up the experimental results with great preci-
sion; but in addition, with its help it is possible to predict new behaviors, for example, 
on condition that X=5 we will predict that Y=35 – a prediction that may be tested 
empirically. Furthermore, the precise empirical generalization offers us a partial expla-
nation for the following question: how is it that a system of this kind responds to ex-
perimental conditions [X=1,2,3,4,5] in such a special way that its response obtains the 
following values respectively: [Y=3,8,15,24,35]? The answer is this: because there is a 
specific functional relation between X and Y; because it is possible to map these obser-
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vations on a certain mathematical system possessing such and such properties; and 
because this mapping, which connected the observations to the mathematical terms, 
is accomplished by means of a certain theory of measurement (and see discussion on 
this subject in chapter 4).

Clearly, more (why and how) questions can be asked associated with this empiri-
cal generalization: does this generalization reflect real processes in the system? How is 
this generalization, this mathematical description, realized in the system under study? 
What kind of realization is at issue here: mental processes? Cognitive processes? Neu-
rophysiological processes? Chemical processes? Physical processes? The answers are 
likely also to offer us a way to a solution to the following question: is it possible explain 
this empirical generalization, that is, to reduce it to a more basic and broader theo-
retical-empirical system?

As may be seen from this example, the dividing line between a pure description of 
behavior and a description that supplies explanatory information is not clear-cut, be-
cause an empirical generalization is likely to provide different degrees and different 
kinds of explanatory information linked to what we want to know – to the questions 
that we ask. In this respect I believe that an empirical generalization supplies us with 
some minimum of explanatory information – special predictions determined by the 
generalization form itself. Am I coming out here against the criticism of the theory 
that prediction is explanation? Let us see.

One of the critiques of the D-N model and the I-S model is that according to these 
models explanation is prediction (and on further critiques see Salmon, 1989). Several 
researchers have given examples of how it is possible to predict phenomena without 
explaining them, and to explain phenomena without predicting their occurrence – ex-
amples that run counter to the prediction/explanation symmetry (see Cummins, 2000; 
Salmon, 1989). For example, it is possible to predict with a barometer that a terrible 
storm is about to break out even though a barometric change does not constitute an 
explanation, a cause of the outbreak of the storm; and it is possible to suggest evolu-
tionary explanations without offering predictions of the future, or to explain that X fell 
ill with a certain disease because he did not get treatment with antibiotics, without 
being able to predict that X will fall sick with this disease without treatment with anti-
biotics, because the probability of falling sick with the disease without antibiotic treat-
ment is fairly low (and see discussion on this case in Salmon, 1989, p. 49: (CE-5) 
Syphilis and paresis.) My answer to these criticisms is as follows.

First, without entering into a detailed analysis of the examples of explanations with-
out prediction, I can say that these and similar examples are not a kind of decisive proof, 
because without predictions it is not possible to test the explanations empirically, and if 
it is not possible to test them empirically their connection to science is very loose.

Secondly, the instances of prediction without explanation indicate, in fact, an-
swers to more questions that the generalization does not have the power to supply. For 
example, while the correlation between barometric level (X) and strength of the storm 
(Y) offers us answers and explanations to certain important questions, the correlation 
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does not provide an answer to the important question about the explanation of the 
correlation itself: that’s another story.

I think that if we ranked methodologically the explanation as more important than 
the prediction, a great number of scientific explanations would find themselves greatly 
embarrassed. For example, Feynman (1985), a Nobel laureate for physics, writes to the 
readers in his book QED: The Strange Theory of Light and Matter the following:

It is not a question of whether a theory is philosophically delightful, or easy to 
understand, or perfectly reasonable from the point of view of common sense. The 
theory of quantum electrodynamics describes Nature as absurd from the point of 
view of common sense. And it agrees fully with experiment. So I hope you can 
accept Nature as She is – absurd. (p. 10)

I interpret Feynman’s words as supporting the methodological argument that the re-
quirement of prediction is necessary in giving explanations, and without it empirical 
science is not possible. By contrast, the requirement of an explanation considers, in my 
opinion, other questions, such as those about causes, factors, and mechanisms, ques-
tions which are worth answering, but they are not on the same level of importance as 
the requirement of empirical prediction. (Basically, these causes and mechanisms in-
crease the ability of the empirical generalizations to generate predictions.)

7.2.2.2	 Transition from descriptive generalization to explanatory generalization
As stated, Cummins (2000) suggests that in psychology there are no laws similar to 
those characteristic of the natural sciences, and that in fact these laws are nothing but 
a kind of phenomena, generalizations, empirical correlations, which require explana-
tion. I believe so too, but with the following differences. First, empirical generaliza-
tions, as I said above, do provide us with certain explanatory information; second, 
some of these generalizations are stable and anchored to firmly based theoretical-em-
pirical knowledge, so they may well be an important tool for explanation of specific 
behaviors (and see Woodward, 2000, for fixed, stable empirical generalizations, in the 
special sciences). This theoretical-empirical anchoring is in fact part of the way in 
which science develops:

	 (1)	 First stage: as a result of the research process researchers reach an empirical 
generalization or a certain law, such as Hook’s law, Galileo’s law, Kepler’s law, 
and so on.

	 (2)	 Second stage: the laws of the first stage acquire broad theoretical-empirical 
grounding (despite the problematic of this move), for example, grounding of 
the laws we noted in (1) in Newtonian theory, which provided an explana-
tion for these laws.

Clearly, then, if I want to explain behavior of a body in free fall, I must make use of 
Galileo’s law. But if I want to answer the question, why is the body drawn to earth, I 
must make use of Newtonian theory of gravity. (Here it is worth noting that the expla-
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nation of gravity and impact at distance, an explanation given by Einstein’s general 
theory of relativity, appeared long after Newton.)

Similar processes occur as part of the development of psychology as a science. As 
an example let us examine the following correlation, which I shall call “aggression 
displacement”: failure (e.g., in finding a job, in personal relations, in exams) arouses 
aggressive behavior toward people, animals, and objects that were not involved in the 
generation of the feeling of failure. Now, how may we explain this observation: Ronny 
failed his entrance exams to psychology and was rude to his parents at dinner. May we 
not be helped by the “aggression displacement” correlation and say: Ronny’s behavior 
is explained by this correlation, whereby everyone who fails tends to displace aggres-
sion; Ronny failed and therefore it is expected that Ronny will respond with aggres-
sion displacement. Let us see.

If we take an empirical generalization as no more than a collection or a group of 
similar cases (i.e., the generalization is nothing but: case 1 plus case 2 plus case 3…) it 
has no explanatory power for the following reason. Science does not accept an explana-
tion of phenomenon (a) by phenomenon (b) as a proper scientific explanation. If we 
accepted that a phenomenon explains a phenomenon, we would be able to explain phe-
nomenon (1) – Ronny’s aggressive behavior – by phenomenon (2) – Danny’s aggressive 
behavior; and the reverse: phenomenon (2) by phenomenon (1). That is, we explain 
Danny’s behavior as being similar to Ronny’s, and we explain Ronny’s behavior as being 
similar to Danny’s. The problem is that these explanations infringe a basic property of 
giving explanations, what I call “direction of the explanation”: while the explanans con-
fers understanding onto the explanandum, the explanandum does not confer under-
standing onto the explanans. (The explanandum supports the hypothesis under study.) 
For example, while a broken window is explained by the impact on it of a rock weighing 
one kilogram hurtling through the air at a speed of twenty kilometers per hour, it is dif-
ficult to explain what is the source of the rock’s motion by an appeal to the phenomenon 
that the window is broken (here we need additional information, e.g., the ruffian Shim-
shon hurled the rock at the window).

However, if we take an empirical generalization as saying something more that 
goes beyond being a caption for a group of cases (like what I suggested in the above 
analysis in which a generalization has a structure of the kind Y = X(2+X)), the gener-
alization is likely to provide us with partial explanatory information. In this case the 
generalization of aggression displacement as providing information beyond its being 
a group of cases may well suggest a certain explanation, which depends on the struc-
ture of the generalization, for Ronny’s aggressive behavior toward his parents. Further-
more, in the present case the direction of explanation is also preserved in the sense 
that it is hard to posit that Ronny’s behavior explains the structure of the empirical 
generalization of aggression displacement. (As stated, at most Ronny’s behavior sup-
ports this generalization.)

This argument that the generalization says something more is also underpinned 
by its fitting into a broad theoretical-empirical framework that provides an explana-
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tion for the generalization. As the empirical breadth of the generalization expands, 
and as its insertion into an established theoretical framework deepens, so its explana-
tory power increases. If the phenomenon of aggression displacement is generalized 
over different responses of aggression, different aggression-arousing stimuli and states, 
over people (sex, culture, race), over the behavior of animals (and see on displacement 
activity in chapter 5), and if we can provide this generalization with an suitable expla-
nation by means of the multi-explanation theory (because the aggression displace-
ment is a complex behavior that requires mechanistic and mentalistic explanations), 
the explanatory power of the generalization will be strengthened.

As a further example let us look at the “matching law” that I discussed in chapter 4 
(and see Davison & McCarthy, 1988; Herrnstein, 1961). In brief, the law posits that 
given two responses, response A and response B, where each response is reinforced by 
a different number of reinforcements (rf), the proportion in which the subject will 
respond with A, P(A/A+B) exactly equals the proportion in which this response is 
reinforced P(rfA/rfA+rfB). This law can be applied to explain various learning phenom-
ena: for example, a hungry rat that receives 40 grains of food when it presses lever A 
and 60 grains of food when it presses lever B learns to press lever B in proportion equal 
to 60%. The explanation follows the logical structure of the D-N model:

		  Assumptions:	 (1)	 the matching law: the proportion of reinforcements for 
lever B = the proportion of pressings on lever B,

			   (2)	 particular conditions: a hungry rat receives 40 grains of 
food when it presses lever A and 60 grains of food when 
it presses lever B.

		  Conclusion: the observed proportion of pressings on lever B is 60%, therefore 
the rat’s behavior is explained.

As I argued above (and see chapter 4 ) this law does not meet all the requirements of a 
scientific law. For example, the law does not meet the requirement of equality of units. 
The combination of units of measurement of the reinforcement (kind and quantity of 
food) is not identical with the combination of units of measurement of the response 
(pressing the lever with the foot). Now, if the matching law is not any sort of law in the 
wide sense of the natural sciences, how is it to be understood? In my opinion this law 
is to be understood as a “stable empirical generalization” or “stable correlation”: a cor-
relation that is preserved over a large number of subjects, different kinds of subject, 
different kinds of responses, over different kinds of states, of experiments, and in addi-
tion to all these, this empirical generalization fits into and is reducible to the econom-
ic theory (see Davison & McCarthy, 1988). In this sense, then, this stable correlation 
approaches a scientific law: it is likely to support to some degree counterfactuals, to 
meet to some degree the criterion of universality, and therefore it may be used to ex-
plain a given behavior, even though the explanatory power of this correlation, it seems 
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to me, is smaller than the explanatory power of a scientific law as accepted in the natu-
ral sciences.

The fact that a given generalization has broad empirical grounding is likely to support 
various interpretations. We may look, for example, at the genetic-evolutionary interpre-
tation. If indeed a given generalization is sustained over various subjects (humans and 
animals) and in a large number of empirical situations, a hypothesis may be raised that 
the generalization apparently expresses a basic behavioral quality, one that perhaps has 
a foothold in genetic-evolutionary processes. In this case, the empirical generalization 
acquires the power to induce a genetic-evolutionary explanation for additional empiri-
cal phenomena. For example, why did Ronny react aggressively to aggression against 
him (a powerful blow to his body)? Because by virtue of heredity all humans and ani-
mals respond with aggression to aggression. Furthermore, in the present case the direc-
tion of explanation is maintained too: it would be hard to suggest that Ronny’s behavior 
explains the genetic-evolutionary theory of aggression – it only supports it empirically.

As stated, the genetic-evolutionary approach is not the only one by whose means 
an empirical generalization can be moved to the status of explanatory mechanism. 
Cognitive psychology grounds its explanations in analogy to the computer: the infor-
mation processing approach. The moment a scientist expresses her correlation in a 
theoretical framework grounded in a mechanistic mechanism of representations and 
computation which reflects cognitive processes, at that moment the correlation passes 
from an epistemological status of description of phenomena that requires explanation 
to the status of a theoretical-explanatory mechanism, one by whose means we bestow 
understanding on observations. As an illustration, we may look again at the empirical 
generalization that the informative capacity and the duration of short-term memory 
are extremely limited. This is a generalization that has received widespread empirical 
support and theoretical grounding in the framework of the cognitive approach to in-
formation processing (e.g., Baddeley, 1976. And see on this matter chapter 6, where I 
suggested that the dual theory of memory is in fact constructed on mechanistic and 
mentalistic explanations, that is, on the multi-explanation theory). Now, is it not pos-
sible to use the generalization of short-term memory as an explanation for Danny’s 
self-reproach for forgetting Ruth’s telephone number? Listen, Danny says to David, 
I’m quite senile already. Look, I can no longer remember a seven-digit number for 
more than half a minute. Please let me have Ruth’s number once again. And David 
reassures Danny, telling him that his behavior is entirely normal, because it accords 
with the empirical generalization about short-term memory.

The price of solving theoretical grounding by means of analogy with the computer 
is not cheap. True, in one sense the theoretical grounding inspires explanatory power 
to the empirical generalization, but in another sense great danger lies here because 
analogies are vulnerable to replacement. And in psychology, replacement of analogies 
is an earthquake, a scientific revolution, because this replacement is a replacement of 
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the explanatory mechanism. As an example we shall briefly examine the cognitive and 
the behaviorist revolutions.

As stated, cognitive psychology is based on the analogy or the metaphor of the com-
puter. The cognitive system (which deals with perception, learning, memory, emotions, 
thoughts, etc.) is taken as a mechanistic system that processes information, like the com-
puter which takes information in, processes it by means of certain software, and emits 
the result – the output. What will happen if the metaphor is replaced? To my mind, the 
moment that psychologists replace the scientific metaphor in which they work with an-
other metaphor, different from its predecessor, a real scientific revolution will take place 
in psychology. The history of psychology indeed supports this interpretation.

In the early 1960s a revolution befell psychology: behaviorism was replaced by 
cognitive psychology. This replacement was based on a replacement of metaphors: 
from a mechanical perception of the individual as acting like a robot, like a machine 
that responds to a given stimulus with a given response, to the perception of the indi-
vidual as a computer, as a system that processes information – as representing the 
world and acting on these representation according to certain rules of computing. This 
was a veritable revolution, and heads rolled: the cognitivists ignored practically any 
theoretical and empirical knowledge that the behaviorists had labored so hard to gath-
er and develop in their researches. They simply did not relate either to the great theo-
ries of behaviorism or to the impressive harvest of empirical phenomena that were 
revealed in their studies. The cognitivists began to rewrite psychology: they investi-
gated a large number of phenomena that had no roots in behaviorist research. I know 
of no such staggering happening in physics. If you’re looking for a scientific revolution 
akin to a political revolution, which annihilates the ancient régime in toto, you’ll find it 
here in psychology. Clearly then, in such a situation it is not possible to develop a gen-
eral theory, as physics did, a theory that can supply explanations for a wide range of 
observations, simply because with the replacement of the metaphors the theories too 
are replaced, and with them also a hefty part of the observations that were linked to 
these theories. For example, the wide-ranging behaviorist theories of Hull and of 
Spence (see discussion in Kimble, 1961), the theories that dominated psychology in 
the 1940s and 1950s, were simply tossed aside – they and all the behaviorist phenom-
ena they had succeeded in explaining. Cognitive theories are not based on them, nor 
do they debate them, or the explanations that they proposed for different and varied 
experimental findings, so they are not to be seen as theories that made any change 
whatsoever in earlier concepts.

Here I can’t help but recommend to the reader to cease pitying “poor” decapitated 
behaviorism, because it did to structuralism psychology of the school of Wundt and 
Tichener (see discussion in Marx & Cronan-Hillix, 1987) precisely what cognitive psy-
chology did to it. Structuralism is a psychological approach that preceded behavior-
ism, and tried to found psychological research on introspection, that is, on research of 
the conscious by means of observations of the inner eye. Behaviorism wiped out struc-
turalism, and threw all the observations and the theories, the work of years, straight 
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into the trashcan. Like cognitive psychology, behaviorism began to write psychology 
anew, and to develop without building itself through discussion with the empirical 
theories and findings accumulated by structuralism.

Does it emerge from this discussion that psychology is likely to undergo another 
earthquake in the future, a revolution that will do away with cognitive psychology – 
the dominant approach today? I think so. If the natural sciences develop a new system 
in the future, different from the present computational system, a system that can pro-
vide psychology with a new metaphor by means of which it will be possible to con-
struct a new mechanistic explanation, we will be witnesses to a new revolution in 
psychology (see Rakover, 1990, 1992).

The question that arises in consequence of this discussion is the following: were 
the scientific revolutions in psychology justified? If indeed structuralism or behavior-
ism created a poor and trivial science, these revolutions were justified. If not, behead-
ing was not condign, and the replacement of metaphors there seems several times 
more cruel. I believe that at least regarding behaviorism the decapitations were a mis-
placed “orgy”. In 1986 I wrote an article criticizing a paper by the philosopher of sci-
ence Suppe (1984) about the scientific development of psychology. In this paper he 
raised the argument that behaviorism was a trivial, poor and inferior science. In my 
article in response I showed by means of a logical analysis and an analysis of various 
behavioral phenomena that behaviorism had revealed, that the situation was the dia-
metrical opposite: behaviorism created a science of extreme interest, which in many 
respects did not differ from the science created by cognitive psychology. Sixteen years 
later I chanced to read an article by Hinzman (1993) in which he compared behavior-
ism and cognitive psychology in the empirical and theoretical respects, and he reached 
a conclusion similar to mine. The title of Hinzman’s article says it all: “Twenty-five 
years of learning and memory: Was the Cognitive revolution a mistake?”





chapter 8

Establishing multi-explanation theory (b)
Methodological dualism

The present chapter aims to suggest a theoretical basis for multi-explanation theory by 
setting forth reasons why no attempted solution to the mind/body problem has yet 
succeeded. Were it possible to reduce consciousness to the neurophysiology of the 
brain, a multi-explanation theory would have no justification because all would be 
explained in the framework of concepts of the natural sciences. The chapter examines 
five main research areas connected to the mind/body problem: mental causality, func-
tionalism and the argument of multiple realizability, the computer and the process of 
decomposition into basic mechanisms, neuropsychological reduction, and conscious-
ness; it concludes that indeed no philosophical or scientific approach has yet been 
found that offers an acceptable solution to our problem. Hence there is room for the 
approach of methodological dualism, whereby complex behavior of humans and ani-
mals must be investigated on the basis of a combination of mechanistic and mentalis-
tic explanation schemes. Furthermore, in this framework the chapter raises several 
theoretical and empirical reasons showing that consciousness is not an epiphenome-
non but an important and essential factor in the explanation of behavior.

An interstellar trip is absolutely safe because it is guided by super computers. But I 
skipped the trip because on the long and tedious journey these computers suffer attacks 
of deep clinical depression when they aren’t able to solve the mind/body problem.

In the last chapter I tried to establish the multi-explanation theory on the argument 
that mentalistic explanation schemes are an important element in the methodology of 
the social sciences, even though they differ in several respects from explanation 
schemes followed in the natural sciences. In this chapter I discuss the argument that I 
partly considered in previous chapters that mentalistic explanations need to be pro-
posed for the behavior of animals, principally because mechanistic theories have not 
been able to offer complete explanations for complex behavioral phenomena; because 
no way has yet been found to understand the mind/body problem, the connection 
between the brain and consciousness, that is, to find the place of the phenomenon of 
consciousness in the framework of science. (Here it is appropriate to comment that I 
refer to the mind/body problem broadly, that is, as a problem closely bound up with a 
plethora of questions, for example, mental causality, reduction of the mind to the body, 
and consciousness.)
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If it were possible to understand the existence of consciousness in terms of the 
natural sciences, the methodological basis for a multi-explanation theory would be 
undermined. I call this basis “methodological dualism” (it proposes a methodology for 
constructing theories that utilize mechanistic and mentalistic explanations equally), 
because not everything can be explained by means of the conceptual framework devel-
oped in the natural sciences.

Similar things were written by McCauley & Bechtel (2001) in the context of reduc-
ing a psychological theory to a neurophysiological theory according to the classic 
model of reduction (see below):

… if psychological theories map neatly on to neuroscientific theories along the 
lines that classical model specifies, then our commitments to psychological states 
and events are, at very least, dispensable in principle. (p. 739)

It does not follow from this that if no solution to the mind/body problem is found 
methodological dualism has to be adopted. My argument is weaker: this situation of 
unsuccessful attempts to offer a solution to our problem leaves room for methodo-
logical dualism. Nevertheless, ongoing research may well develop new methods, new 
methodologies, for tackling our problem, and maybe one day science will make a 
breakthrough so great that our understanding of the mind/body problem will be real-
ized. When will this happen? I do not know.

Methodological dualism, which in essence is not ontological dualism (see Robinson 
2003), proposes, on the one hand, that consciousness is an important and basic part of 
the behavior of humans and animals, and on the other hand that the mentalistic expla-
nation has methodological autonomy principally because, as stated above, no way has 
yet been found to explain or to reduce the mental to the mechanistic. (Methodological 
dualism is close in spirit to a soft kind of dualism, to “explanatory dualism”, which sug-
gests that the explanation of natural phenomena is essentially different from the expla-
nation of mental actions and behavior (see, e.g., Brook & Stainton, 2001; Maxwell, 
2000; Sayre-McCord, 1989). I shall discuss the comparison between methodological 
dualism and the explanatory dualism in chapter 9.)

No philosophical approach exists showing that it is possible to understand the 
experience of consciousness in material terms; and no scientific theory exists showing 
how a mental phenomenon is composed of material elements, or how mental proc-
esses turn into neurophysiological processes and the reverse, just as in natural science 
the composition of materials and transformation of energy from one kind to another 
are explained.

I believe that the mind/body problem can be expressed by means of three stances, 
well anchored to everyday knowledge and to accumulated scientific knowledge:

(A)	The everyday knowledge stance: for the individual, subjective conscious phenom-
ena, such as feelings, emotions, thoughts, images, desires, and beliefs, are as real as 
phenomena of the physical world.
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(B)	 The modern science stance: physical, chemical, physiological, and behavioral phe-
nomena (such as motor movement), that is, phenomena contained in the material 
domain, are real and are explained by science mechanistically.

(C)	 The joint stance: conscious subjective phenomena and physical phenomena are 
perceived as natural phenomena and as an integral part of the world.

From these stances, to my mind, three hypotheses arise, for which I shall try to 
find justifications:

	 (a)	 Mind/body connection: although we dispose of no theory explaining the 
nature of mind/body relation, we perceive this relation as obviously real.

	 (b)	 Consciousness as an explanatory factor: consciousness is an important com-
ponent in the explanation of actions performed intentionally, rule-following, 
feelings and emotions such as pain, fear, anger, frustration, insult, joy, and 
laughter.

	 (c)	 Consciousness as a phenomenon requiring explanation: consciousness as a 
phenomenon and as an essential component in complex behavioral phe-
nomena requires an explanation by an appeal, among other things, to cogni-
tive and neurophysiological processes.

I shall justify these three hypotheses by anchoring them to examples. I shall begin with 
(a) mind/body connection. By virtue of scientific knowledge that has become public do-
main we know that not all actions that take place on our body (such as chemical and 
neurophysiological processes) are connected to mental processes, and that we are not 
aware of all the processes that occur in our body. However, we are aware that a large 
number of cases exist that express the mind/body connection, for example, perform-
ance of planned activity and (different) feelings of pain from a blow, a prick, a burn. 
These cases powerfully support the hypothesis that we (and other animals) are indeed 
creatures in which a not understood but distinct connection of mind/body takes place.

Hypothesis (b). Consciousness as an explanatory factor is expressed in the follow-
ing examples. If the mental events according to which David wishes to meet Ruth, and 
believes that a journey to Tel Aviv will realize this wish, are not located in his con-
sciousness, in David’s awareness (e.g., because he has forgotten them entirely), his 
journey for the meeting with Ruth will not materialize. For David, the wish/belief and 
the action that is planned to realize his intention do not exist when these are not 
present in his consciousness. David can travel to Tel Aviv for other reasons, but not 
because of his wish to meet Ruth. Similar things may be said about rule-following, 
emotions, and the like. Furthermore, I argue that without subjective consciousness of 
each and every person, cultural heritage would not be possible. Rakover (1990) distin-
guished two kinds of mental states. Mental state1 (MS1) refers to sensations, feelings, 
emotions, etc., with which the individual is endowed from birth, and which are ex-
pressible and reportable publicly (partly) by means of mainly verbal behavior. MS2 
relates to what is public, for example, language, knowledge, values, which the indi-
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vidual internalizes by a learning process, which of course she can also express publicly. 
In this respect, if we do not hand down our cultural heritage from generation to gen-
eration, namely if we do not take care to instill this heritage into the consciousness of 
people, into the consciousness of each and every one, the culture will not be bequeathed 
to the next generations; it will be erased, and will be nothing but strange, unintelligible 
marks on yellowing leaves of a book. That is, consciousness is not only essential for 
intentional action and for other behavioral phenomena, it is essential for the very ex-
istence of culture.

Hypothesis (c). Consciousness as a phenomenon requiring explanation is expressed 
in the following examples. While a gash on the hand arouses a feeling of pain in me, 
this feeling is eliminated by local anesthesia. A change in the conscious state (e.g., by 
diverting attention, hypnosis) will cause elimination of the feeling of pain. In many 
cases, such as at times of great excitement, people are not aware that they have been 
wounded and discover that their leg hurts afterwards. Consciousness varies not only 
in its strength, but also in its kind (e.g., according to feeling, to the strength of kinds of 
the physical stimulus). Moreover, we are immersed in a continuous existence of con-
sciousness consisting of a collection of events simultaneously present in our conscious. 
For example, I am now concentrating on writing this line, but I am also aware of the 
computer screen on which this line appears, of the sound it makes, of the feel and click 
of the keys, of the light in my office, of the classical music coming from the radio to my 
left (Aaron Copland’s Billy the Kid), and so on.

Now, given these stances and hypotheses, how is it possible to support the claim 
that no way has as yet been found to understand the mind/body connection in the 
framework of the concepts of modern science? I believe that it is hard to find proof 
showing it is impossible to find a connection between mental state (MS) and neuro-
physiological state (NS) similar to a logical or a mathematical proof, because the mind/
body problem arises, to my mind, in the framework of the game-rules of empirical science 
based on hypotheses and observations, and in this framework it is to be solved. My im-
pression is that the solutions offered to the mind/body problem encounter several ba-
sic obstacles again and again, which end in a cul-de-sac.

(1)	 Epiphenomenalism: Some of the important relations between MS and NS, which 
were developed by modern philosophy in an attempt to explain MS in terms of NS, 
focus on the relation of supervenience, which proposes that a change in MS is not pos-
sible without a change in NS, and on the relation of realizability, which proposes that 
MS is realized by NS. These relations create a dilemma, I think. MS has no explanatory 
function, so the status of MS proves irrelevant, epiphenomenal (MS is influenced by 
NS but cannot influence NS or behavior), because NS does all the explanatory-causal 
work; on the other hand, everyday intuition tells us that consciousness, MS, has an 
evident explanatory role in the behavior of animals (see above, especially (a) and (b)). 
Kim (1966), discussing these relations with an example from pain, the contraction 
response, and the neural state (N), writes:
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It is incoherent to think that the pain somehow directly, without an intervening 
chain of physiological processes, acted on certain muscles, causing them to con-
tract; that would be telekinesis, a strange form of action at distance! … It is implau-
sible in the extreme to think that there might be two independent causal paths here, 
one from N to the wincing and the other from the pain to the wincing. (p.150)

(2)	 The “qualitative gap”: It seems that it is very hard to understand how neurophysi-
ological states and processes create or become conscious, a conscious experience. A 
qualitative gap opens here between the above two stances: (A) the everyday knowledge 
stance and (B) the modern science stance.

(3)	 “Empirical measurement”: While in science, theories are constructed that de-
scribe-explain mechanistically the connection between one NS and another, and be-
tween neurophysiological and motor behavior, no theory has been found that is able 
to describe-explain mechanistically the connection between NS and MS or between 
MS and behavior. The reason lies in the non-ability to measure conscious phenomena, 
MSs, as we measure physical and neurophysiological events (see above and discussion 
in chapter 4);

(4)	 “Empirical testing”: The structure of the hypotheses, the theories, proposed as a 
solution to the mind/body problem in most cases impedes their empirical testing, and 
turns them largely into ad hoc explanations.

(5)	 “Causal explanation”: In a large number of explanations of the mind/body con-
nection no account is taken of the fact that the causal explanation does not uphold the 
rule of transitivity (I shall call this feature “non-transitivity”). From the two assump-
tions (a) is bigger than (b) and (b) is bigger than (c), it necessarily follows that (a) is 
bigger than (c); but it does not follow from the two assumptions (a) causes (b) and (b) 
causes (c) that (a) causes (c). For example, from the fact that squeezing the trigger 
causes the primer to strike the propellant in the cartridge which explodes and causes 
the bullet to fly, it does not follow that squeezing the trigger in itself causes the bullet 
to fly. Owens (1989) suggests that the causal explanation is not transitive because the 
chain of reasons can come about accidentally, for example, in the case where person A 
finds himself by chance in a certain place, and there he is murdered by person B. By 
contrast, the reason for non-transitivity that I suggest is based on empirical testing: 
does squeezing the trigger in itself cause the flight of the bullet? Is (a) indeed bigger 
than (c)? (Owens notes that even Hempel (1965) tends to agree that the causal expla-
nation does not exhibit a relation of transitivity.) Hence from the proposal that neuro-
physiological processes arouse consciousness and consciousness affects behavior, it 
does not necessarily follow that neurophysiological processes in themselves cause be-
havior, because according to the property of non-transitivity there is room for con-
sciousness as a causal factor for behavior (and see on this question Flanagan, 1992; 
Rakover, 1996; Velmans, 1991).
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An important variation on the non-transitivity argument is what I call the “elimi-
native argument” (see Rakover, 1983b, 1990). Here we assume the following relations, 
or functions:

	 (a)	 Response = f(Mental state)

	 (b)	 Mental state = g(Stimulus)

From (a) and (b) follows (by mathematical substitution) (c) Response = fg(Stimulus), 
so as may be seen, the mental state does not appear in (c).

This argument is erroneous for two principal reasons. First logical relations cannot 
be used to infer ontological existence or nonexistence (of an entity). For example, from 
the fact that motor revolution in a car depends on pressure on the pedal, and from the 
fact that speed of travel of the car depends on the revolution of the motor, it does not 
follow that the speed of the car depends on pressure on the pedal alone, and that it is 
possible eliminate the action of the motor in explaining the action of the car. Secondly, 
in the complex function in (c) – fg, the functions (a) and (b) actually do appear.

Assuming that the different approaches to the mind/body problem have yet to 
yield solutions, the following question arises: what is the “solution-limit” that present-
day scientific methodology can reach in the attempt to explain this problem? To my 
mind, the solution stops at the methodological limit of the correlation between indices 
expressing the mental and indices expressing the behavioral-neurophysiological. For 
example, from David’s report of his wish to meet Ruth in Tel Aviv and from the report 
on his belief that driving to Tel Aviv in his car will bring his wish to fruition, we con-
clude in practice that he indeed will carry out his intention and will drive to Tel Aviv 
in his car; from perusal of the behavioral changes as a result of the formation of brain 
lesions, or as a result of a brain stimulation by an electric current, it is possible to con-
struct interesting correlations between neurophysiological activity in the brain and 
various indices of consciousness and behavior; and from looking at functional mag-
netic resonance imaging (fMIR) it is possible to draw up a correlation between, for 
example, areas of activation in the brain and a feeling of pain. But note here that even 
a correlation of the latter kind is problematic: Uttal (2001) in his book The new phre-
nology sharply criticizes the idea of local correlations in the brain, namely hypotheses 
concerning brain localization of mental processes by use of modern imaging tech-
niques, for such reasons as the difficulty of defining and decomposing mental and 
neurophysiological processes to basic distinct units, and the enormous complexity of 
the brain and of cognitive processes.

In this chapter I shall review several subjects relevant to our concern, and I shall 
show that the road to understanding the mind/body problem is indeed long. A number 
of researchers have stated this conclusion expressly:

	 1)	  Whatever our mental functioning may be, there seems to be no serious reason to 
believe that it is explainable by our physics and chemistry. (Putnam, 1975, p. 297)
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	 2)	 We have been trying for a long time to solve the mind-body problem. It has stub-
bornly resisted our best efforts. The mystery persists. I think the time has come to 
admit candidly that we cannot resolve the mystery. (McGinn, 1989, p. 349)

	 3)	 The position that I am elaborating here, however, suggests that neither behavior-
ism nor dualism – in their classic or contemporary guises – can solve the problem 
of nature of the mind, which requires an alternative approach that regards behav-
ior as evidence for the existence of non-reductive, semiotic modes of mentality. 
(Fetzer, 2001, pp. 3-4)

	 4)	 The reason the mind-body problem does not go away, despite our being clear 
about the options in responding to it, is because of the constant battle between 
common sense, which favors the view that the mental is a basic feature of reality, 
and the pull to see it as an authoritative deliverance of science that this is not so. 
We find ourselves constantly pulled between these two poles, unable to see our 
minds as nothing over and above the physical, unwilling to see the universe as 
containing anything not explicable in terms of its basic, apparently non-mental, 
constituents. (Ludwig, 2003, pp. 29-31)

	 5)	 Even if we accept the familiar idea that minds are somehow dependent on brains, 
we have no clear idea of the nature of this dependence. The mental-physical rela-
tion appears utterly mysterious. (Heil, 2003, p. 217)

	 6)	 The problem of consciousness is completely intractable. We will never understand 
consciousness in the deeply satisfying way we’ve come to expect from our sci-
ences. (Dietrich & Hardcastle, 2005, p. 1, opening sentence)

These views, of course, are liable to ignite debate. For example, Flanagan (1992) does 
not agree with McGinn’s pessimistic argument and conclusion. According to McGinn, 
since on the one hand observation on the brain allows conclusions only about interac-
tions between neurophysiological events, and since on the other hand internal obser-
vation, introspection, allows conclusions to be drawn only about connections between 
mental events, the connection between these two observations will remain a sort of 
mystery. By contrast, Flanagan suggests that this conclusion is too extreme, and does 
not entirely remove the possibility of proposing a theory according to which NSs will 
function as realizations of MSs.

Now I shall move on to discuss very briefly five main areas of research on a solu-
tion to the mind/body problem: mental causality; functionalism and multiple realiz-
ability; the computer and the decomposition process; reduction; and consciousness. 
The aim is to test if indeed they have succeeded in proposing solutions to our problem 
in these areas. My impression is that we are still far from resolving this mystery, so to 
my mind, room is created for the methodological dualism approach.
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8.1	 Mental causality

Why do we believe that an appeal to the individual’s will and belief constitutes an ex-
planation for her actions? This is one of the basic questions of the philosophy of mind/
body, the philosophy of action, of practical reasoning, and of psychology itself (e.g., 
see discussions in Graham, 2002; Kim, 1996, 1998; Mele, 2003; Millgram, 1997; Rako-
ver, 1990; Rosenberg, 1988). One of the important solutions to this question of ours is 
the proposal to regard the teleological, will/belief explanation, as a causal explanation. 
Davidson (1980) suggested in the article “Mental events” that a true explanation given 
by means of reasons, that is, an explanation through an appeal to the individual’s de-
sire and belief, is fundamentally a causal explanation (and see discussion on this sub-
ject in Kim, 1993). In his view, only thus is it possible to answer the question which out 
of several reasons is the one responsible for the investigated behavior: it is the reason 
that is a physical event that constitutes the cause of the given behavior. His suggestion 
is based on a solution to the lack of consistency of the following three principles:
1)	 The principle of causal interaction: This principle proposes that a number of men-

tal events are in causal interaction with physical events. (This principle is parallel 
to the hypothesis about the mind/body connection that I formulated above.)

2)	 The principle of the nomological character of causality: This principle suggests 
that if a certain causal relation exists between two events, this relation is covered, 
explained by a determinist scientific law that connects the event of the cause to the 
event of the outcome.

3)	 The principle of the anomalism of the mental: This anomalism suggests that no 
determinist law exists by means of which mental events can be predicted and ex-
plained. (Davidson bases this anomalism chiefly on the fact that a psychophysical 
“law” is not possible, because this “law” is based on a person being rational and 
consistent, and not on a mechanistic causal connection. This principle is parallel 
to the position of everyday knowledge and to the stance of modern science that I 
formulated above.)

However, although each principle in itself is perceived in our eyes as extremely con-
vincing, the three principles together do not create unity or a group of principles free 
of internal contradictions. From the first two principles together (causal interaction 
between mental and physical events, and the existence of a causal law) the conclusion 
arises that some mental events are predictable and explicable by physical laws. But the 
third principle – mental anomalism – contradicts this conclusion.

Davidson’s idea is to suggest a solution to this inconsistency, to show that the in-
consistency is an illusion. In his opinion, what harmonizes these three principles is the 
proposal to regard every mental event as a physical event. This identity is perceived not 
as identity between different kinds, types, of mental and physical events (called mind-
body type identity theory), an identity which in fact constitutes a psychophysical law 
which according to Davidson is not possible, but identity of elements, of individual 
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events, of mental “particulars” and physical “particulars” (called mind-body token 
identity theory).

Hence the connection between mental events and physical events is causal, be-
cause in the end specific mental events are specific physical events placed in causal 
interaction between themselves. Davidson called this solution anomalous monism, 
because the mental event is a physical event, and because the third principle is upheld 
by this solution.

Does anomalous monism offer a solution to our question? Does the solution lie in 
the suggestion that the explanation for the individual’s action through her desire and 
belief is actually a causal explanation that assumes identity between specific mental 
and physical events? As may be expected, Davidson’s thesis aroused great criticism 
and interesting philosophical debates, which I cannot go into here (and see Kim, 
1993). Nevertheless I would like to point out three problems.

First, if the explanation of the connection between two given events is accom-
plished entirely on the basis of a causal law between physical events, because a mental 
event is in fact a physical thing, where is the location place of the mental event in itself 
in the explanation of the individual’s behavior? According to Davidson, it transpires 
that all the explanatory work is set on the shoulders of the physical-causal law, and 
therefore mental properties, as mental properties, have no explanatory status: the men-
tal is epiphenomenal. This conclusion runs counter to our strong everyday intuition 
that in most cases people act according to will/belief, according to their mental states. 
This argument, evidently, is a kind of variation on the argument of epiphenomenalism 
that I formulated above, and if it indeed holds it transpires that according to Davidson’s 
approach there is no need for psychological theory, because the prediction and the ex-
planation in any case are accomplished wholly by the natural sciences, that is, by NSs.

The epiphenomenalism obstacle is apparently an insurmountable hurdle. For ex-
ample, Kim (2002) writes in his précis for his 1998 book Mind in a physical world the 
following final conclusion:

To summarize, then, the problem of mental causation is solvable for cognitive/in-
tentional mental properties. But it is not solvable for the qualitative or phenome-
nal characters of conscious experience. We are therefore left without an explana-
tion of how qualia can be causally efficacious; perhaps, we must learn to live with 
qualia epiphenomenalism. (p. 643)

The epiphenomenalism obstacle is a counter-argument to functionalism (see below) 
according to which a mental state may be characterized by means of its function, the 
functional property, that this state has in a given system. The argument is that the 
functional property does not possess explanatory power in itself, and that the explana-
tion is made by the neurophysiological state that realizes the function of the mental 
state; that the functional description in fact is nothing but a kind of description of a 
function that is to be explained by means of material (neurophysiological) processes 
(see discussion in Looren de Jong, 2003, who believes that functional explanations are 
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valid). This is the place to note briefly that arguments of this kind bring to mind the 
instruction proposed by Kant (1790/1964) in his book The critique of judgment that 
teleological explanations have a heuristic, useful value, which helps in understanding 
the world, so they may be used until the true causal explanation is found.

Secondly, in my opinion the connection between mental and physical events, 
characterized as token identity, is not found in science’s area of interest. Science is not 
concerned with the particular, individual connection between event X and event Y, but 
with that between certain kinds of Xs and certain kinds of Ys. Why? Because it is not 
possible to test a specific empirical connection, to predict or suggest an explanation for 
a specific observation, if all we know about this observation is that it is connected to 
another specific observation (hence an ad hoc connection). To suggest an explanation 
for X and Y we have to show that these X and Y belong to some empirical law. But 
Davidson’s thesis denies the possibility of finding such a law (and see argument above: 
empirical testing).

Thirdly, the proposal of token identity, that MS1 = NS1, is not parallel to the scien-
tific discoveries of identities, for example, water = H2O, which deal with kinds of iden-
tities. While the latter proposition is explained by and anchored to a research process, 
the first proposal is nothing but a kind of metaphysical possibility, which may perhaps 
extricate us from several philosophical problems concering the relation between con-
sciousness and the brain. The identity water = H2O can be explained by an appeal to 
chemical theory, which, for example, may be tested empirically in the following simple 
way: if we introduce into a container quantity X of hydrogen and quantity Y of oxygen 
(in atomic proportion 2:1) we will obtain water in the amount X+Y. And the reverse: 
by means of an electrical process called electrolysis water may be broken down into its 
components, hydrogen and the oxygen. No similar explanation can be suggested for 
the identity MS1 = NS1. To the best of my knowledge there is not a single empirical 
theory that explains this identity (not how it is possible to obtain a mental state from 
neurophysiological components, and not how to break down a mental state into its 
neurophysiological components), among other things because it is not possible to 
measure MS1 as one measures NS1. All we can achieve is no more than a correlation, an 
association, between mental states and neurophysiological states (and see arguments 
above: measurement and empirical testing).

Finally it is worth noting that while I stress the importance of the scientific re-
search process, which in certain cases also reveals and explains identities such as the 
water/gases identity, Kripke (1972/1980) suggests that this identity is a necessary truth 
a priori, and not a posteriori, that is, a truth that was discovered at the end of the sci-
entific research. This argument comes out against the theory of identity of types, and 
Polger (2004) debates it as part of his theoretical attempt to breathe fresh life into the 
theory of identity of types.



	 Chapter 8.  Establishing multi-explanation theory (b)	 

8.2	 Functionalism and multiple realizability

Functionalism proposes a different solution to the mind/body problem, one that since 
the 1960s has in one way or another been a philosophical basis for cognitive psychol-
ogy, a solution that developed, among other things, as an alternative to identity theory 
(see discussion in Heil, 1998; Lycan, 2003; Rakover, 1990). The functionalism approach 
has many different variations. For example, Polger (2004) argues that according to his 
method of classification there are over 100 variations of functionalism, but he discusses 
six kinds thoroughly (Churchland, 1988, by contrast, deals with four kinds of function-
alism). Common to these variations is the attempt to understand a mental state from 
the viewpoint of its function, the role that this state plays in the system it belongs to. 
What distinguishes them is the sort of answer offered in reply to the central question of 
the given variation. For example, metaphysical functionalism focuses on the question 
of the nature of the mental state; intentional functionalism focuses on the question of 
the ‘about’, the ‘intentionality’, of the mental state; explanatory functionalism focuses 
on the question of the explanatory role of the mental state; and so on.

I shall not enter into a discussion of these matters, but only comment that gener-
ally it is possible to characterize functionalism as a theoretical approach according to 
which a mental state is defined by a functional property, which may be described as 
connecting the stimulus to the response, as interacting with other states, and as real-
ized materially (e.g., by the brain). Kim (1996) writes:

…psychological concepts are like concepts of artifacts. For example, the concept 
of ‘engine’ is silent on the actual mechanism that realizes it – whether it uses gaso-
line or electricity or steam … As long as a physical device is capable of performing 
a certain specified job, namely, that of transforming various forms of energy into 
mechanical force or motion, it counts as an engine. The concept of engine is spec-
ified by a job description of mechanisms that can execute the job. (p. 75)

This notion does not accord with type identity theory, which proposes that a given 
type of mental state is identical to a certain type of cerebral state, mainly because ac-
cording to the functionalist approach a mental state can be realized by different types 
of materials. Functionalism, then, raises one of the most powerful arguments against 
the possibility of suggesting a psychophysical law according to which the type of men-
tal state is identical with the type of neurophysiological state, just as identity exists 
between lightning and electrical discharge, or between water and a mixture of gases 
(H2O), an argument called “multiple realizability”. The idea underlying this argument 
is this: just as the computer program may be run, realized, by different types of com-
puters constructed of different materials, so consciousness is likely to be realized by 
different materials. And just as a certain computing situation in the program is char-
acterized by connections to other computing situations, to input and output, so a men-
tal state is defined through its relations to other mental situations, to stimuli and re-
sponses. According to the functionalist approach, then, a mental state is defined 
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through the function that it serves in the cognitive system. And just as the function “to 
bid farewell to Ruth” may well be realized through a large number of means (saying 
goodbye, writing a parting letter, waving), so may a certain mental state, pain, be real-
ized through different materials and in different forms (e.g., by the brain of the human, 
the monkey, the dog, and the cat, and also by a brain made of silicon). That is, a mental 
state in X may be equal to a mental state in Y, as long as the arrangement of the (differ-
ent) realizing materials in both cases is equal in the functionalist respect. The argu-
ment can therefore be raised that a realizing material, such as silicon, arranged func-
tionally in a way equal to the neurophysiology of the mental state of fear in humans, 
will also be the basis of the state of fear. If the argument of multiple realizability is right 
the theory of consciousness-brain identity is wrong, because the theory of identity will 
be hard pressed to explain, for example, pain in a dog and a cat (see discussions in 
Bickle, 1998; Fodor, 1974, 1988; Heil, 1998; Kim, 1996; Polger, 2004; Putnam, 1967).

The functionalist approach has several serious problems due largely to the fact 
that in essence this approach suggests a mechanistic explanation for behavior. That is, 
the role of the causal explanation is ascribed not to mental states but to material states, 
to materials that realize the mental states, for example, to the neurophysiology of the 
brain. This ascription, as I noted above, runs counter to common, everyday, sense, 
which suggests that mental states have content, meaning; that they appeal to a certain 
subject, that they are located in us in consciousness, in awareness, and that they are to 
a great extent responsible for our behavior. (See criticism of functionalism in Block, 
1978; Polger, 2004. The latter, for example, mounts a sharp criticism of functionalism, 
which leads him ultimately to renewed support for the approach of identity of types of 
mind/body, which at the time, as noted, were assailed and replaced by functionalism 
as the theory for the mind/body problem.) Here I shall examine two critiques of func-
tionalism and multiple realizability.

(a) The Chinese Room: If we produced a computer of extraordinary perfection, one 
whose actions, in a functionalist respect, were structured identically to the way the 
actions of human consciousness are structured, by the functionalist approach this su-
perior computer should have consciousness like a human. Is this argument convinc-
ing? Searle (1980), and I following him (Rakover, 1999), believe that this argument is 
incorrect. In his famous 1980 article Searle presented his thought experiment, called 
“the Chinese Room”. The essence of the experiment is that Searle undertakes to per-
form all the actions that the computer does, when this machine processes the Chinese 
language. Assume, then, that Searle, who hasn’t the slightest knowledge of Chinese, 
assumes the function of the computer, enters the Chinese Room, which constitutes an 
analogy to the computer, obtains input in Chinese characters, processes them accord-
ing to books of instruction and guidance in English, does all the computing actions 
that the computer does with this input, and produces output in the Chinese language. 
Specialists in Chinese study this output, and determine that only an intelligent person, 
who knows Chinese well, would be able to answer all their questions (the input is in 
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Chinese). This last fact shows explicitly that Searle has passed the Turing (1950) test, 
namely: if we as judges are unable to distinguish between a human and a computer by 
virtue of the answers that these two give to our questions, it will not be justified to at-
tribute to the computer non-consciousness. That is, if the computer passes the Turing 
test, we have sufficient justification to attribute mentality to it. (See summary and dis-
cussion on the Turing test in Saygin, Cicekli & Akman, 2000.) This test, then, supports 
the hypothesis that Searle understands Chinese just as well as an expert in that lan-
guage. It may be said, therefore, that since Searle acted exactly like the computer, the 
computer too understands Chinese. But Searle, who is human and endowed with a 
mind, consciousness, and awareness, like you and me, argues the opposite. He claims 
that he leaves the Chinese Room with the same level of ignorance of comprehension 
of Chinese as when he entered it. That is, the hypothesis of functionalism, that a high-
ly sophisticated and perfected computer will develop conscious awareness, has failed.

This thought experiment, as may be expected, sparked fierce criticisms. I was not 
convinced by them, and I gave expression to this in a thought experiment that is a 
variation on Searle’s and supports the criticism on the functionalist approach resulting 
from his experiment. In my variation I started from the viewpoint of a super-compu-
ter that does a simulation on Searle in the Chinese Room. The analysis from this view-
point showed that the computer is indeed nothing but a machine devoid of conscious-
ness. (See Rakover, 1999. The article also briefly summarizes the controversy on the 
subject.)

The Chinese Room argument touches on important subjects closely linked to 
functionalism, and to the Turing test. This thought experiment may be seen as support 
for the hypothesis that syntactical processes, which the computer accomplishes, do 
not invest words and sentences with semantic meaning – otherwise Searle would have 
emerged from the Chinese Room with a good understanding of Chinese. So the ques-
tion that arises is: how is meaning induced into the products of the computations that 
the brain performs on physical representations, that is, on the neurophysiological 
units that realize representations of the individual’s environment? This is a difficult 
question – very broad and ponderous, which aroused many debates that I cannot deal 
with and make all the appropriate distinctions here, so I shall merely mention some 
relevant allusions. (It is worth mentioning here that Fodor’s (1994) main goal was to 
reconcile the computational with the intentional. This however, as can be seen from 
the preface and the previous chapters, is not the purpose of the book.)

According to the “symbol grounding problem” coined by Harnad (1990), it is not 
clear how it is possible that semantic meaning was imparted to a syntactical system of 
physical symbols without the process of investment of meaning taking place in a hu-
man person’s head. In other words, the question is, can Searle, or anyone else who does 
not live in China, does not belong to the Chinese culture, and does not understand 
Chinese at all, learn Chinese with all the meanings of that language, using a Chinese/
Chinese dictionary alone? Several solutions have been proposed for this problem and 
others connected to it.
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In the framework of the functionalist approach and the perception of conscious-
ness as a process of “symbol manipulation” or “information processing” (also called 
the “classic approach”), Fodor (1976) put forward the hypothesis on “the language of 
thought”. Accordingly, thoughts are related to mental representations, which are 
viewed as linguistic expressions created by a basic innate language similar (but not 
identical) to human language. The most important alternative to the approach to con-
sciousness as a process of symbol manipulation is the connectionist approach, the 
neural network approach. In this framework computer programs were developed imi-
tating patterns of activation of neural networks in the brain as realizing mental-cogni-
tive processes. Which of these two computational approaches (constituting two differ-
ent groups of computational models of cognitive systems) is more efficient? This 
question too gave rise to a debate that is still not over. For example, Marcus (2001), 
who comes from the field of research on language and higher cognitive processes, 
compared these two approaches and concluded that a relatively straightforward soft-
ware of the connectionist approach (simple multilayer perceptrons) finds it hard to 
tackle several behavioral problems that classic symbol manipulating manages success-
fully; that is, the neuron network approach does not display adequate power and flex-
ibility. He also suggested that the symbol-manipulating mechanism is innate and de-
veloped by evolution. (Interesting discussions on these and other matters may be 
found, for example, in Block, 1995; Crane, 1995; Fetzer, 2001; Fodor & Pylyshin, 1988; 
Heil, 1998; Smolensky, 1988).

(b) Zombie and “Robocat”: If a physical copy of a human being could be constructed, a 
double without consciousness, a zombie, functionalism would be incorrect. For exam-
ple, assume that it is possible to construct such an odd kind of creature, that walks 
about, that fulfills, for example, all the functions of pain (it screams, curses, weeps, 
clutches the part that hurts), but without its having consciousness, or any conscious 
feeling, any experience of pain. If constructing such a creature were possible and con-
ceivable, its very existence would contradict functionalist theory, which holds that this 
zombie is endowed with conscious existence. This thought experiment, as may be im-
agined, generated much debate. (See discussions in Crane, 2003; Dennett, 1991; Heil, 
1998; Polger, 2004. The philosophical story, of course, is much more complicated. See, 
for example, discussions on thought experiments of an individual and her double, and 
on the question of whether the content of mental states originates in the relationship 
of the brain to the external world (externalism) or whether this content is present in 
the consciousness itself (internalism): Heil, 1988; Von Eckhardt, 1993.) I shall not en-
ter into this thicket here, but instead make just the following comments.

The use of a zombie as a thought experiment constitutes counter-evidence to the 
claim that there is no need for mentalistic explanations to understand the complexity 
of the individual’s behavior, and that all may be explained by means of mechanistic 
explanations. This argument accords with what Flanagan (1992) calls “conscious ines-
sentialism”. This is
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the view that for any activity i performed in any cognitive domain d, even if we do 
i consciously, i can in principle be done nonconsciously. (p. 129)

If the possibility that creation of a zombie or a robocat (or a zombicat, for example, a 
consciousness-less physical copy of Max the cat) is conceivable, the rug is pulled from 
under the feet of the mechanistic explanation itself. The reason is this: if on the basis 
of the mechanistic explanation (e.g., functionalism), which aspires to understand be-
havior in its entirety – including conscious existence, it is possible to create a zombicat, 
a creature without consciousness, it follows that consciousness does not necessarily 
stem from a mechanistic mechanism and the mechanistic explanation does not have 
the power to offer an explanation of all behavior. Hence the approach of conscious 
inessentialism is unfounded. Flanagan does not accept this approach either, and shows 
by an in-depth analysis of several experiments and clinical cases of brain damage that 
consciousness has a causal status and is not a kind of epiphenomenalism (and see 
above on this matter, epiphenomenalism and the causal explanation).

One further point. Let us assume that we create a physical double of Max the cat 
in a given time, and let us assume that these two live separately in exactly the same 
environmental conditions for two years. After this time, will the double behave like 
Max? If your, the reader’s, answer is no, you must accept the possibility that conscious-
ness has an important causal status. (I leave this question on the intuitive level, be-
cause I believe that thought experiments of this kind are constructed out of an elabo-
rate mix of scientific knowledge, analogies, and powerful personal intuitions.)

8.3	 The computer and the process of decomposition

Functionalism, which was proposed as a solution to the mind/body problem, forms the 
philosophical basis of cognitive psychology and the cognitive sciences. According to 
this infrastructure, the computer, as a machine that performs manipulations on physical 
symbols, constitutes an extremely important analogy for understanding psychological 
mechanisms for processing information such as perception, attention, learning, memo-
ry, decision-making, etc. (see Bem & Looren de-Jong, 1997; Copeland, 1993; Franklin, 
1995; Haberlandt, 1997; Pylyshyn, 1984; Rakover, 1990; Thagard, 1996; Von Eckhardt, 
1993). Within this approach, I shall discuss the following question: does the computer 
analogy help us explain the relationship between consciousness and the brain?

To answer this question I shall very briefly review how the computer makes com-
putations, answers questions, prints text, and draws figures (see, e.g., Block, 1995; Dei-
tel & Deitel, 1985; Von Eckhardt, 1993). The important point that I would like to start 
with is that the computer is a mechanism composed of a large number of parts and 
processes that mediate between the information put into it and the information coming 
out of it. All these parts and processes are without exception mechanical mechanisms, 
whose functioning is explained by means of mechanistic models. For our purposes, we 
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shall examine how a software is translated to a series of physical action instructions, 
which are performed by the computer according to the laws of electricity.

First, the software, which the programmer wrote in a higher computer language, 
automatically undergoes translations from language to language until it is translated 
entirely into a language based on several simple actions that the computer is able to 
perform, logical actions done on chains of zeros and ones (0 and 1), namely on binary 
digits. Let us look, for example, at how the computer adds up numbers. This addition 
is carried out by a complex combination of three electrical units that realize the follow-
ing three logical units:

And is a unit that takes two inputs (each input being able to obtain a value of 0 or 
1) and produces 1 on condition that the two inputs are 1. As for any other combination 
– 00 01 10 – the and produces 0.

Or is a unit that takes two inputs and produces 1 where at least one of the two in-
puts is 1.

Not is a unit that takes one input and changes it from1 to 0 or from 0 to 1.
Without going into the organization of these units, into a diagram of the mecha-

nism of adding up numbers, I shall say only that the mechanism can add any number 
we like by translation of the decimal language into binary language, and back into the 
decimal language which we know well. The point I am stressing in this example is this: 
the computer is able to perform only these three simple actions. When an instruction 
is inserted into it to add up two numbers it translates them into binary language, into 
series of 0 and 1, inserts these series into the adding mechanism, performs these sim-
ple actions (and, or, not), and in the end yields the desired result.

Secondly, the reason why the computer successfully performs what is written in 
the software, the above three actions that recurrently appear according to the diagram 
in the mechanism for adding up numbers, lies in the connection made between the 
digits 0 and 1, and between two electrical states in the computer: without electrical 
voltage and with electrical voltage. As a result of this connection the computer carries 
out physically (there is electricity, there isn’t electricity) the binary calculation, namely 
what is written in the software.

Hence, higher software language, which is nothing but a procedure that defines 
certain actions done on physical symbols, is subject to entire and precise breakdown 
into elementary and simple logical-mathematical routines based on the binary calcu-
lation (0 and 1), which the computer performs physically, electrically. Every higher 
computational procedure (algorithm), then, is defined wholly by sub-routines, which 
in the end are performed actually and completely by physical actions. By means of 
these mechanical procedures it is possible to develop different programs, which, as I 
mentioned above, are capable of doing calculations of different kinds, of adding up 
and multiplying numbers, of solving mathematics equations, of word-processing, and 
of drawing static and dynamic pictures.

Now, let us return to our main question concerning the analogy to the computer: 
is the consciousness-brain connection analogous to the software-hardware connection 



	 Chapter 8.  Establishing multi-explanation theory (b)	 

on which the computer rests? A number of researchers and philosophers believe that 
the answer is affirmative (see, e.g., discussions and critiques in Block, 1995; Cummins, 
1983; Dennett, 1979; Rakover, 1990). The idea underpinning this answer is the notion 
of breaking down an intricate system into its parts: just as software can be disassem-
bled into simple components (simple routines), which may be disassembled into still 
simpler parts, until the simplest, the most primitive, units are obtained, such as the 
units of and, or, and not, binary units that decide between 0 and 1, two states that may 
be defined by means of two electrical states, so is it possible to decompose every cogni-
tive process, cognitive property, to the most primitive level that may be connected to 
the neurophysiology of the brain. And just as the computer actually runs the program 
by means of its electrical action, so the brain runs the cognitive system by its neuro-
physiological action. Dennett (1979), describes this decomposition idea as:

… a top-down strategy that begins with a more abstract decomposition of the 
highest levels of psychological organization and hopes to analyze these into more 
and more detailed smaller systems or processes until finally one arrives at ele-
ments familiar to the biologists. (p. 110)

Dennett goes on to describe this procedure of decomposition in an entertaining way. 
He describes a mental process by means of a flow chart made up of small boxes inter-
connected by arrows, where every box renders a “homunculus” with certain functions. 
He continues:

If we then look closer at the individual boxes we see that the function of each is 
accomplished by subdividing it via another flow chart into smaller, more stupid 
homunculi. Eventually this nesting of boxes within boxes lands you with homun-
culi so stupid (all they have to do is remember whether to say yes or no when 
asked) that they can be, as one says, “replaced by machine”. (p. 124)

Does this description indeed hold? To my mind, the process of decomposition of be-
havior carrying meaning, conscious behavior, is very difficult, and it is not easy to see, 
in the end, how such behavior may be connected to simple neurophysiological states. 
Several barriers block the application of the decomposition process.
–	 While decomposition is based on a mechanical system such as the computer, the 

consciousness/brain system is not perceived as a purely mechanical system. For 
example, in the mechanical system it is possible to point to its basic building 
blocks, but it is not easy to do so in the consciousness/brain system. Therefore, 
application of a mechanistic decomposition process to a system that is not wholly 
mechanistic may run into problems whose solution is not in sight. Fetzer (2001) 
in his book Computers and cognition: Why minds are not machines says something 
very similar: consciousness is not a computer program because for the computer 
the symbols of the software are nothing but meaningless physical symbols, and 
because consciousness works on conscious symbols in a manner entirely different 
from the algorithmic manner in which the computer works on physical signs. 
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That is, a mechanistic process of decomposition applied to the consciousness/
brain system is liable not to be suitable because of these differences.

–	 Goldstein (2005) reviews in her book on Gödel's incompleteness theorems some 
interesting implications of these theorems about the question whether the mind is 
a computer. The first theorem proves that in an axiomatic system, which includes 
arithmetic, there are certain true arguments that are not provable in this system. 
The second theorem proves that it is impossible to prove the consistency of such a 
system. Several researchers (such as Lucas and Penrose) argued that if a basic 
mathematical system is not given to complete logical comprehension, then clearly 
the mind cannot be understood as a formal system like the computer. That is, one 
cannot reduce the mind to a formal system of mathematical rules.

–	 It is hard to see how the conscious emotional-thought experience "I love Max the 
cat" can be broken down into simpler modular parts, to the basic binary computa-
tional level, which may be linked to neurophysiological states in the brain, without 
losing information, without losing the whole conscious meaning expressed in this 
sentence. For example, even breaking this sentence into separate words will cause 
every word immediately to lose the meaning of the sentence as a whole. That is, 
the meaning of each word separately differs from its meaning in the context of the 
whole sentence. The word 'love', for example, has different meanings in different 
contexts: love Aviva, love the state of Israel, love eating an egg sandwich, etc. By 
contrast, the decomposition process in the computer loses no information, and 
the translation from language to language down to the language of the machine is 
complete (otherwise the computer would not be a computer). It is not possible, 
then, to break down a meaningful experience without warping it. Therefore, men-
tal behavior is plainly not of the kind of phenomena that may be decomposed 
similarly to systems such as the flashlight or the computer. (But see a different ap-
proach in Fodor, 1976, 1980.)

–	 This difficulty is not characteristic only of the above sentence: it is characteristic of 
cognitive psychology as a whole, because the basic concept of this psychology, the 
concept of information, is wide open and not defined. This concept is defined 
fully in the computer sciences (by binary computation), but in psychology, as stat-
ed, it is unlimited, undefined, and applies to everything imaginable in the context 
of consciousness and of the cognitive system: syllables, words, sentences, content, 
metaphors, sounds, processes of judgment and deduction, etc. (see Palmer & 
Kimche, 1986). This system of psychological information, then, is not a closed 
mechanistic system, and as a result information at one stage is not preserved in the 
transfer to processing in the next stage.

–	 Even if we accept the identity of neurophysiological state and mental state, we still 
will not be able to explain the special properties of mental states by means of neu-
rophysiological properties: what Levine (1983) termed an "explanatory gap" will 
remain. It is hard to see how one may explain the qualitative properties, say, of the 
conscious experience of seeing the color red by means of physical knowledge of 
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light and neurophysiological knowledge of the visual system (e.g., Jackson, 1982, 
1986). Jackson suggested that a scientist who knows everything there is to know 
about seeing colors but who has spent her entire life in black and white, will fi-
nally learn to understand experientially the meaning of the color red the moment 
she is exposed to a colorful surrounding. That is, even if we succeed in breaking 
down the vision of a red tomato into its components, and reducing them at the 
end of this decomposition to a number of basic neurophysiological mechanisms, 
we shall not be able to close the explanatory gap. Therefore I believe that in this 
process of decomposition something important gets lost – the conscious experi-
ence of the red color of the tomato.

–	 In an article that summarizes and discusses the relevant literature, Looren de Jong 
(2003) notes several snags in the operation of the decomposition process, for exam-
ple, the possibility that higher processes possess properties of a totally new phenom-
enon, "emergent properties", the components of which are very hard to discern; that 
higher processes are continuous and dynamic, so that it is not easy to see how they 
may be decomposed into modular parts (and on emergent properties see chapter 9).

8.4	 Reduction

Another way to solve the problem of the mind/body connection is through use of 
scientific methodology for inter-theory reduction, that is, through an attempt to re-
duce psychological theory to neurophysiological theory, something known in the pro-
fessional literature as psycho-neural reduction. In other words, the question is wheth-
er it is possible to explain a psychological theory (folk psychology, cognitive 
psychology) by means of neurophysiological theory (see, e.g., Bickle, 1998; Kim, 1998; 
Silberstein, 2002).

To clarify this question I shall first describe briefly and schematically the classic 
methodology for inter-theory reduction. One theory, which we shall call the reduced 
theory (TR), is reduced to a second, more basic theory, which is called the basic reduc-
ing theory (TB), when TR may be derived from TB together with certain bridging laws, 
where these bridging laws connect the concepts of the two theories. Usually the bridg-
ing laws are perceived as identities, for example, in the case of reducing thermody-
namics to statistical mechanics, according to which it was proposed that temperature 
equals the average kinetic energy. In this case statistical mechanics also offers an onto-
logical (material) explanation for the macro concept of temperature through the mi-
cro concept of kinetic energy.

In the case of psycho-neural reduction, identity between a mental state and a neu-
rophysiological state offers an ontological explanation of mental states – these are 
nothing but neurophysiological states. If the bridging laws are not identical, but, for 
example, correlations between (variables) concepts of the two theories, then the re-
duction will be flimsy, because these correlations (as I noted in chapter 7) in them-
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selves require explanations and because it is not at all clear if they are nothing but a 
kind of accidental generalizations. (See different approaches to reduction and discus-
sion on bridging laws in Causey, 1972; Fodor, 1974; Nagel, 1961; Rakover,1990; Schaff-
ner, 1967, 1993; Sklar, 1967.)

Several arguments have been put forward against psycho-neural reduction (see 
discussion in Barendregt & van Rappard, 2004; McCauley & Bechtel, 2001). Most of 
them emphasize that psycho-neural bridging laws are not possible. For example, Dav-
idson’s (1980) argument, called ‘mental anomalism’, which was described above, shows 
that such a bridging law (psycho-neurological law) is not possible.

One of the most forceful arguments against psycho-neural reduction is that of 
multiple realization, noted above (see Fodor, 1874, 1998. And see a different view and 
debate in Bechtel & Mundale, 1999; Bickle, 1998; Looren de Jong, 2003). To substanti-
ate this argument, we shall examine the behavioral state of pain. According to func-
tionalism, pain is a mental property that can be realized by material processes such as 
various neurophysiological processes found in a large number of organisms (humans, 
dogs, cats, fish, reptiles, etc.), and also the electrical processes located in highly ad-
vanced and elaborate computers. On the assumption that this argument is correct, it 
becomes impossible to reduce a psychological law, theory, to a neurophysiological law, 
theory, because it is not possible to find a bridging law that will join through identity 
the state of pain and a certain neurophysiological state (which the theory of identity, 
described above, aspires to do). If this is the case, it is not possible to find a bridging 
law by means of which it would be possible to reduce psychological theory to neuro-
physiological theory.

As a counter-argument, supporters of the reductionist approach proposed the dis-
junctive bridging law: pain is a disjunctive realization of material (neurophysiological) 
states: NS1 or NS2 or … or NSi. But a disjunctive bridging law, quite simply, is not 
deemed a scientific law. For example, which NS is suitable for the realization of pain? 
Are all material (neurophysiological, etc.) processes in the world suitable for realizing 
pain? What then are the properties of realization of NS?

A further argument against psycho-neural reduction is based on the requirement 
of equality of units, which I described above (see Rakover, 2002): it is not possible to 
discover a psycho-neural bridging law because this law does not fulfill the requirement 
of equality of units. According to this requirement, the units of measurement on the 
two sides of the law’s equation must be identical. However, the measurement units of 
the psychological concepts are entirely different from the neurophysiological measure-
ment units, and no common measuring standard can be found for them that will unite 
the psychological with the neurophysiological. While the concepts of the neurophysi-
ological theory are measured by means of electrical, chemical and molecular changes, 
cognitive theories are expressed in actions measured chiefly by frequency of correct 
responses and speed of response. So it is hard to see how a bridging law may be built 
between the concepts of these two theories. The combination of measuring units of the 
chemical changes is not equal, for example, to the measuring unit of the response-
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speed index, mainly because this index expresses psychological, not physical, time. 
Also, response speed is an index that expresses actions of a large number of different 
cognitive processes (connected to perception, remembering, and deciding) which work 
linearly and in parallel (see discussion in Pachella, 1974). Finally I should note that if 
by psycho-neural reduction one intends principally to reduce the theory of folk psy-
chology to neurophysiological theory, according to the methodological dualism ap-
proach this position is not possible because, as I showed in chapter 7, folk psychology 
cannot be taken as parallel to a scientific theory: it is a collection of schemes for giving 
explanations in everyday life. (The fact that explanations of this kind have been given 
throughout human history does not attest that this theory is bad, that it does not de-
velop with scientific research, but that refutations of specific teleological predictions 
(desire/belief) have no empirical implications that clash with the explanation schemes 
themselves, which continue, therefore, to operate over many generations.)

Akin to the attempt to revive type identity theory, which I outlined above, in re-
cent years an effort has been made to revitalize the possibility of performing psycho-
neural reduction (see especially Bickle, 1998). One of the fundamental notions of this 
approach, which Bickle calls the “new wave”, attempts to bypass the need to use bridg-
ing laws through the application of a methodology of theoretical models, which leads 
to the construction of a theory that is analogous, similar, to the reduced theory TR that 
is marked T*R. According to the classic approach, one derives from the basic reducing 
theory TB the reduced theory TR by means of bridging laws; but according to the new 
wave approach, it is possible to create on the basis TB a theory similar to the reduced 
theory T*R without using bridging laws. The question, of course, is how similar are TR 
and T*R. This question led to further theoretical developments, which I shall not deal 
with here. In sum, the new wave approach gave rise to a great amount of criticism, 
which questioned the idea of psycho-neural reduction (see summary and discussion 
on these subjects in Barendregt & van Rappard, 2004; McCauley & Bechtel, 2001). For 
example, Bontly (2000) finds that even the new wave cannot escape ontological bridg-
ing laws, formulated one way or another:

Even the ‘new wave’ reductionist must first determine whether mental properties 
can be identified with or built up from neurobiological parts, and as far as I can 
see, that’s just the traditional mind-body problem all over again. (p. 904)

McCauley and Bechtel (2001) argue that the new wave approach does not take into 
account the fact that scientific development is accomplished by research cooperation 
between two theories on different levels of description and explanation, for example, 
cooperation between cognitive theory and neurophysiological theory. They propose a 
strategy of “hypothetical identities” as hypotheses that connect the concepts of theo-
ries of different levels whose chief function is to stimulate and encourage research, for 
example, between cognitive theory for processing visual information and local neuro-
physiological processes in the brain (V4 area). Barendregt & van Rappard (2004), who 
rely among others on McCauley and Bechtel, stress that inter-theory reduction is not 
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a theory about the mind/body relationship but a methodological position in science 
that seeks to create a bridge between theories on different levels, and to pave the way 
for conducting scientific research.

8.5	 Multiple realizability and decomposition – a methodological note

The main argument I wish to raise here is that these two approaches, multiple realiza-
bility and decomposition, are not in harmony methodologically. To show this I shall 
first examine what is the goal of science by seeking out the desirable relation between 
explanation and observation from the scientific viewpoint, that is, I shall look for the 
relation that encourages the advance of scientific knowledge and offers an understand-
ing of development of science as we know it today; then I shall support my argument 
in light of this discernment. Finally I shall try to resolve the disagreement. Four pos-
sible relations exist:

(1)	 One explanation – one observation: Is the purpose of science to provide one sole 
and special explanation for every observation? I believe that it is not, because the 
number of different explanations will be equal to the number of observations. In this 
case no motivation exists to test the effectiveness of the explanations because the mo-
ment some explanation is given for some observation, scientific work is over. Further-
more, it is not clear how we may decide among different explanations for similar ob-
servations, or among different explanations that are liable mutually to contradict.

(2)	 Several explanations – one observation: Is the purpose of science to provide differ-
ent explanations for every observation? I believe that it is not. The situation in this case 
is even worse than in the foregoing situation (1), because such science is liable to con-
tain a huge number of explanations that will probably contradict, even in respect of the 
same observation. This multiplicity may well be grasped as an index of originality, but 
this originality is sterile and does not lead to anything but inner conflict.

(3)	 One explanation – several observations: Is the purpose of science to provide one 
explanation for different observations? I believe that it is. In this case science offers a 
uniform and general explanation for a large number of observations. This situation 
allows and encourages an examination of a uniform explanation by its application to 
additional observations, an examination that allows the change or replacement of the 
explanation by a more efficient and better explanation. In fact, this empirical examina-
tion is that which allows a test of whether a scientific law is nothing but an accidental 
empirical generalization. This methodology is what ensures the advance of research 
toward the great scientific ideal: to find a uniform theory that will explain all possible 
observations.

(4)	 Several explanations – several observations: Is the purpose of science to provide 
different explanations for different observations? I believe it is not, because such a 
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methodological ideal is in fact liable in the end to draw us back to possibility (2): sev-
eral explanations – one observation. That is, this situation harbors the danger that 
science will consist of a collection of different explanations for different observations, 
when a number of different explanations also apply to the same observation. For ex-
ample, one research program proposes that explanations a, b, c apply to observations 
1,2,3,4, and another research program proposes that explanations d,e,f,g apply to ob-
servations 2,4,5,6. Hence, explanations a to g apply to the same observations 2 and 4.

The answer may be affirmative on condition that we see the present possibility as 
an intermediate situation meant to serve possibility (3): one explanation – several ob-
servations. From the theoretical and empirical aspect, it is very hard to reach an all-
explanatory theory. It is easier and more practicable to try to develop theory A, which 
explains many observations in one area, theory B which explains observations in an-
other area, and so on; then to try to unify these theories from different areas under a 
supreme roof theory. This, in fact, is one of the important routes that modern science 
is taking, for example, Newtonian theory, which explains observations and laws from 
different areas, such as Galileo’s law of free fall and Kepler’s laws of the movement of 
the stars. (But see other approaches too, such as that of Cartwright (1999), which in 
my opinion is more suited to possibility (4): several explanations – several observa-
tions. But note that Cartwright’s analysis may be conceived of as more descriptive (an 
analysis that describes the existing research situation) than normative (an analysis that 
describes what ought to be done, the goal of science).)

In light of this analysis, I now move on to support the argument I noted above. I 
believe that multiple realizability is analogous to possibility (2): several explanations 
– one observation. This is because one observation of one mental state receives sev-
eral explanations, that is, a large number of material factors that realize this state. By 
contrast, decomposition suits possibility (3): one explanation – several observations. 
This is because we anticipate that the decomposition of different behaviors will lead us, 
ultimately, to several primitive, basic, factors, by whose means it will be possible to 
assemble the range of all the studied behaviors. (Incidentally, token identity theory 
suits possibility (1): one explanation – one observation, and according to the present 
discussion it seems that this theory too does not meet the criterion of the goal of sci-
ence.) On the assumption that this analysis indeed holds, it transpires that while the 
process of decomposition follows the goal of science, possibility (3), the process of 
multiple realizability, does not. How may this disagreement be resolved?

I think that the fundamental difference between decomposition and multiple re-
alizability lies in the difference between what is desirable from the scientific viewpoint 
and what exists. Decomposition is a recommended methodology on how to do sci-
ence, how to build a theory and find the elementary factors that explain given phe-
nomena; but multiple realizability essentially describes the observational phenomena 
according to which different aims are achieved in different ways, instruments are con-
structed by different means in order to realize different aims, and the same mental 
state appears in different creatures possessing different neurophysiological structures. 
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In other words, while decomposition is nothing but a methodological guideline that 
accords with possibility (3): one explanation – several observations, multiple realiza-
bility is nothing but an interesting observational phenomenon which requires an ex-
planation; it is not some sort of methodological instruction that this is how science 
should be done (and for multiple realizability being an empirical generalization see 
Fodor, 1988; Kim, 1993).

If this analysis holds, it is possible to apply the decomposition method to the phe-
nomenon of multiple realizability, with the aim of abstracting those basic neurophysio-
logical components common to different creatures existing in the same mental state. 
And if indeed this research description is possible, the spearhead of multiple realizability 
as an argument against identity theory, functionalism and reduction is greatly blunted.

8.6	 Consciousness

As may be seen from the four subjects briefly surveyed above, not a single one of them 
is not interwoven one way or another with consciousness. This is simply because con-
sciousness is an essential part of the mind/body relation. These four subjects are not all 
the areas of research in consciousness; however the discussion of all these areas is be-
yond the purposes of the book (see reviews and discussions in Chalmers, 1996, 2003; 
Dennet, 1991; Siewert, 1998; Tye, 1996). A large and principal part of research on 
consciousness centers on the question of how may consciousness, with all its proper-
ties and kinds, be explained (see, e.g., Van Gulick, 1995); but in the present section I 
would like to concentrate not on the explanation of consciousness but mainly on the 
argument that consciousness is a vital factor in understanding human and animal be-
havior. The justification for this argument stands on two legs: the empirical leg, which 
presents us with a collection of phenomena of behavior that are difficult to explain 
without employing consciousness and mentalistic explanations; and the philosophical 
leg, which proposes that it is hard to treat consciousness as an epiphenomenon. In 
earlier chapters I provided many observations (involving Max the cat) empirically sup-
porting the necessity of a mentalistic explanation; here I shall concentrate mainly on 
the philosophical context, and finally I shall discuss additional empirical evidence.

In the context of the philosophical discussion, I have to admit that even though 
the methodological dualism proposed in the book does not require the development 
of any speculation on the subject (because in essence it is no more than a methodo-
logical proposal for giving mechanistic and mentalistic explanations for complex be-
havior), I found myself examining the philosophical whirlpool around the subject 
from a theoretical angle, a viewpoint that I call “consciousness-induction” – an ap-
proach that says a little more than everyday knowledge about the mind/body problem 
that I set forth at the start of this chapter. The hub of this approach is a “consciousness-
inducing process”, based on the theory of Schacter (1989): “Dissociable Interactions 
and Conscious Experience (DICE)”, and on McGinn’s (1991) suggestion that “… the 
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brain has some property which confers consciousness upon it; I do not say that I know 
which” (pp. 204-205). First I shall very briefly present DICE and then the conscious-
ness-induction approach.

According to DICE, various modular units of memory enter into interaction with 
a conscious awareness system (CAS), which determines their kind of conscious expe-
rience. In the cases in which memory information does not succeed in reaching the 
CAS, it can still influence the individual’s responses without awareness. Furthermore, 
on the basis of neuropsychological studies Schacter suggests that the posterior parietal 
cortex in the brain is involved in conscious experience.

Following the above authors, I suggest that a consciousness-induction process 
works in the neurophysiological-cognitive system, whose function is precisely what its 
name indicates: to induce conscious experience of different kinds of cognitive repre-
sentations, cognitive information, which are realized by neurophysiological activity in 
the brain. (Although the concept of information in psychology is wide open and unde-
fined (see discussion in chapter 4, and in Palmer & Kimche, 1986), I cannot suggest an 
exact characterization of this concept, so I shall continue to use it in the accepted sens-
es in psychology and the cognitive sciences.) The kind and degree of conscious experi-
ence are determined by the kind of cognitive representation that enters into interaction 
with the process of consciousness induction. For example, the conscious experience of 
pain is different from that of tickling because the representation of pain differs from 
that of tickling; likewise the conscious experience of seeing differs from that of hearing 
because these sensory systems create different representations; and the conscious expe-
rience of the sentence ‘I love X’ differs from the conscious experience of the sentence ‘I 
hate X’ because there is a linguistic-content distinction between these two verbs. (It is 
worth noting that while according to my approach the kind of conscious-experiential 
content is determined by the senses and the different representations, DICE theory 
posits that the kind of conscious experience is determined by the CAS itself: “… the 
conscious system defines a particular kind of conscious experience” (p. 363).)

A proposal of this kind does not answer a good number of important questions 
(e.g., what is the nature of the consciousness-inducing process, and how does it work? 
What are the properties of the events, processes that allow induction of conscious-
ness?); nevertheless, this proposal draws explanatory outlines
–	 for separation of consciousness and intentionality, which I described in chapter 5, 

that is, for observations where in most cases (e.g., daily life) intentionality exists 
consciously even though in some cases intentionality exists non-consciously;

–	 for phenomena of implicit learning and memory, which are different from learn-
ing and memory in a state of awareness;

–	 for supporting the argument that the initiation of a cognitive-mental-conscious 
process takes place on a non-conscious level (see discussion in Libet, 2002; Rako-
ver, 1996; Velmans, 1991);

–	 for changes in behavior as a result of the presence – absence of information in 
consciousness. For example, everyday phenomena whereby certain information 



	 To Understand a Cat

has flown from the memory, from consciousness, and therefore we do not per-
form the action that is required by it: David does not show up for the meeting as 
expected, because the information "Meeting fixed for one o'clock" has slipped out 
of his consciousness. And another example: Breznitz (1989) showed that the very 
giving of precise information on the duration of performance of a difficult task (a 
strenuous and speedy journey, continuous pressing on a dynamometer, inserting 
a hand into ice-water) has a dramatic effect on the level of performance of the task. 
Subjects in the "with-information" group did better at performing the task than 
subjects in the "without-information" group: the number of subjects who com-
pleted the task in the with-information group was far higher than the number 
who did so in the without-information group. Findings of this kind support the 
interpretation that consciousness has an important function in the explanation of 
behavior. If indeed conscious experience was an epiphenomenon, it would be 
hard to understand such findings.

Finally, it is worth noting that the consciousness-induction approach has several inter-
esting implications for the following subjects.

(A)	Hard and easy problems of consciousness: Chalmers (1996, 1997a) suggest-
ed distinguishing two kinds of consciousness problems: easy problems and hard prob-
lems. He defines these problems thus:

The easy problems of consciousness are those that seem directly susceptible to the 
standard methods of cognitive science, whereby a phenomenon is explained in 
terms of computational or neural mechanisms. The hard problems are those that 
seem to resist those methods. (1997a, p. 9)

The hard problem is expressed in the enormous difficulty in understanding how cer-
ebral, neurophysiological, states become consciousness states; how conscious phe-
nomena, private conscious experiences, are reduced or stem from a neurophysiologi-
cal system. The easy problem is connected to cognitive behavior, for example, 
responding to an environmental stimulus, distinguishing, organizing information, re-
porting on mental states, concentrating attention, and voluntarily controlling behav-
ior. These behaviors are explicable, in Chalmers’ opinion, through cognitive and neu-
rophysiological mechanisms, that is, through mechanisms that realize the function of 
the studied behavior, for example, the function of response to an environmental stim-
ulus, of discrimination, and so on.

By means of this distinction between the easy and the hard problem the failure of 
various proposals to solve the problem of consciousness by appeal to neurophysiolog-
ical processes in the brain becomes understandable: the aim was to crack the hard 
problem but the result was (in the best case) a sketch for solving the easy problem. We 
may take as an example the proposal of Edelman & Tononi (2000). They attempted to 
explain the hard problem, how consciousness arises as a result of specific neural proc-
esses and how qualia are understood in terms of these processes, but in essence what 
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they propose is outlines for solving an easy problem, how to explain neurophysiologi-
cally two basic properties of consciousness as complex cognitive processes. On the one 
hand, these processes are integral and cannot be divided into their components, and 
on the other hand they are informative and include an enormous number of different 
and distinct mental states. These properties are explained, in their opinion, by certain 
distributed neural processes that display precisely these properties of integrality and 
distinctiveness. That is, consciousness characterized as complex processes is realized 
by this kind of complex neurophysiological processes in the brain. Despite the great 
interest that the proposal of Edelman & Tononi arouses, the hidden exceeds the re-
vealed: while their proposal can be seen as a fascinating attempt to explain an easy 
problem, the basic problem, the hard problem, is not solved. It is not clear how these 
neural processes bring about consciousness. The mind/body explanatory gap is still to 
be bridged over.

I agree with Chalmers that the hard problem is indeed hard, but I don’t agree that the 
easy problem is indeed easy. To my mind it is no less hard than the hard problem, for 
the following reasons. As I repeatedly stated above, a complex behavior (e.g., learning, 
perceiving, concentrating attention) is the carrier of a conscious experience imparted, 
according to the above, by a ‘consciousness-inducing process’; an experience that be-
stows on a behavior the unique, characteristic meaning of each and every person: a 
sense of reality, an experience of being, conscious existence. Without consciousness, 
responses, actions, behavior would be purely motor movements; we would be nothing 
but robots, machines, moving in the physical world, like the movement of stars, elec-
trical discharges and the reflection or absorption of light. We would be explainable by 
a collection of physical, chemical, and biological laws alone; and in truth, there would 
be no point to living, no motive or reward for what we want, believe, and do. The ex-
planations that Chalmers suggests for the easy problems are nothing but mechanistic 
explanations, as may be seen from the explanations he offers for access to, and report-
ability of, mental states:

To explain access and reportability, for example, we need only specify the mecha-
nism by which information about internal states is retrieved and made available 
for verbal report. (1997a, p. 10)

In his opinion, the appropriate explanation is given by a description of the (cognitive, 
neurophysiological) mechanism that performs the function of the studied behavior. 
These explanations, by their very nature, leave no room for consciousness as an ex-
planatory factor – consciousness is an epiphenomenon. Similarly, Harnad (2000) 
writes:

The functional stuff would all go through fine – behaviourally, computationally 
–if we were all just feelingless zombies. But we’re not. (p. 56)
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This is the state of affairs (employing computational explanations only) that this book 
opposes. The approach of the multi-explanation theory is that a mechanistic explana-
tion alone cannot contend with complex behavior involving consciousness. Without 
using, in addition to the mechanistic explanation, a mentalistic explanation too, the 
mechanistic explanation will be a partial explanation only – an explanation appropri-
ate for physical-neurophysiological robots. The mechanistic explanation can detail the 
physical-physiological mechanism responsible for raising the hand, but in no way can 
it offer an explanation for the most important thing of all, for the questions why was 
the hand raised? What is the meaning of raising the hand, its purpose? And the ques-
tion of how it happens that a motor movement turns into an instrument for expressing 
a mental state, a process; that is, how does it come about that a certain motor move-
ment becomes an instrument in the service of the mentality? I suggest, therefore, that 
meaningful behaviors are a kind of executive branch of the mental system. These be-
haviors should not be seen as a kind of motor behavior to which consciousness has 
been added, but the reverse: this behavior, its very essence, is the conscious meaning 
that has been induced in it.

Chalmers’ (1997a) article is a target article, which gave rise to a large number of critical 
papers, and to Chalmers’ (1997b) response to them (see the book edited by Shear, 
1997). Some of these critical papers, which Chalmers (1997b) terms “nonreductive 
analyses”, assert, like what I have argued above, that the easy problems are no less 
thorny than the hard problems. I shall not go into a discussion of these matters, but 
move on to illustrate, by means of analysis of one more behavioral episode of Max the 
cat, namely multi-response learning, that the easy problem is not that easy, that is, the 
mechanistic explanation may well constitute in the best case a partial explanation for 
a complex behavior.

Max has a delicate stomach and from time to time suffers attacks of diarrhea. 
When this happens we lock the cat in the kitchen at night for about two weeks (until 
we are certain that the medical treatment has worked and the diarrhea has completely 
disappeared). Aviva usually goes to bed before me, and I, who am late to bed and late 
to rise, before retiring generally first close the bathroom door leading to the porch in 
common with the kitchen, return after fifteen to twenty seconds to the living room, go 
to Max, lying dozing on Aviva’s armchair, carry him, while stroking him, to the kitch-
en, and close the door on him. After two or three times Max learned that the closing 
of the bathroom door meant his being locked in the kitchen for the night. This learn-
ing was expressed in three categories of response, whose frequency at a very rough 
estimate was (a) 60%, (b) 25%, (c) 15%:

	 (a)	 Hiding: Max jumps down from the armchair and tries to hide in places 
where it is hard to grab him, mostly under the table on the porch.

	 (b)	 Tenseness: Max stays on Aviva’s armchair in a state of great tension – his 
body is tense and his ears are pricked up.
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	 (c)	 Going to the kitchen: Max jumps off the armchair and goes to the kitchen, or 
waits a short while at the threshold of the kitchen. (I never found him going 
to the water or food placed at the end of the kitchen.)

How may these behaviors be explained? My argument is that it is very hard to suggest 
a mechanistic mechanism that will explain these three kinds of response. In my opin-
ion, this behavior meets the criterion of mentalistic behavior, free will, which I devel-
oped in chapter 3: the same individual, whose private behavior has changed, in the 
same state of stimulus, at different times, responds with different responses. As is evi-
dent from the present case, even though the state of stimulus did not change, Max re-
sponded at different times with entirely different responses. As a result, I suggest that 
what changed in Max is his mental state, that is, the cat’s free will. To facilitate under-
standing the answer to the question: what made Max try to hide one time, to stay 
where he was, tensed up, another time, and “to accept his fate” and go into the kitchen 
yet another time, we shall look at a similar episode, “doing homework”, which hap-
pened in my childhood when I went to elementary school.

At that time my mother made the rule of homework: first you do your homework 
and then you can play. My responses to this situation were split into three categories: (1) 
follow mother’s rule; (2) sneak out of the house to play and slip back in toward evening 
to do my homework; (3) pretend to read a schoolbook while actually reading adventure 
stories or thrillers (at that time there was still no television in Israel). Can this episode be 
explained mechanistically, by means of some cognitive-neurophysiological mechanism? 
I don’t think so. Personally I have no doubt that I was entirely responsible for these re-
sponses of mine – out of my free will to obey or disobey mother’s homework rule. I be-
lieve that a similar explanation may be suggested for multi-response learning: Max 
learned quickly the “sleep-in-the-kitchen rule”: you are going to sleep in the kitchen the 
moment the bathroom door closes. If he had not learned this rule it would be hard to 
explain even one of his three responses: hiding, tenseness, and going to the kitchen. 
Hence the going-to-the-kitchen response may be seen as following the sleep-in-the-
kitchen rule, while the other two responses constitute infringement of this rule.

The point I want to emphasize is that it is hard to stitch onto Max’s behavior a 
mechanistic explanation. As we are dealing with multi-response learning here, let us 
look for a simple learning explanation. It is reasonable to suppose that locking the cat 
in the kitchen is a negative reinforcement, a punishment (in the morning, when we 
open the kitchen or the bathroom door, Max gets out of there fast) so the cat’s attempt 
to hide may be regarded as an avoidance response. This learning may explain 60% of 
Max’s behavior! But what about the two other responses? If these responses could be 
categorized in the framework of the concept “avoidance response” they might possibly 
be regarded as part of the chain of responses that eventually lead to avoidance (for ex-
ample, the response of approaching the lever in avoidance learning in the Skinner box). 
It is thus possible to see (with much good will) Max’s tenseness response as a kind of 
freeze response characteristic of learning fear and avoidance (see, e.g., Rakover, 1975, 
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1979, 1980), although my impression is that Max’s tenseness response is not of this kind 
(e.g., the cat did not crouch, did not emit an uncontrolled yowling, his eyes were not 
wide open, his hair did not stand on end, and his ears were not flattened back). But how 
may we explain the response of going to the kitchen in the framework of learning avoid-
ance? To be frank, when these responses appeared I was greatly surprised.

Furthermore, on some nights I put Max in the kitchen, closed the kitchen door, 
went through the lounge into the bathroom, and closed the door. Max could have 
taken the opportunity of my time going to the bathroom to escape; however, he did 
not slip out of the kitchen through the bathroom, but sat under the kitchen table, look-
ing at the open door, until I came and closed the bathroom door. It is thus reasonable 
to suppose that in this case Max submitted to the sleep-in-the-kitchen rule.

(B)	 Consciousness in animals: I assume that a consciousness-induction process exists 
in animals also, where the degrees and kinds of consciousness induced depend on the cog-
nitive representations that are created by the appropriate neurophysiological systems.

This approach comes up against the following question, which I partly discussed 
before: how may one know that animals have consciousness similar to ours? This is a 
question connected to the “other mind” problem: if only the person herself has access 
to her consciousness, how may she know the consciousness of the other? How may she 
know that the other has awareness, consciousness? Since I discussed this problem in 
the earlier chapters, here I shall say only the following things.

The answer to this question may be formulated according to two kinds of game-
rules. According to the game-rules of logical proof, my impression is that the question 
has no answer. I have not found anywhere a proof in principle that other people and 
animals (such as Max the cat) have or do not have consciousness. Most of the reason-
ing for or against consciousness in animals is based on analogies, for example, the 
following: A is endowed with qualities a, b, c, d, e, and therefore if B is endowed with 
qualities a, b, c, d we infer that B is also endowed with quality e. However, analogies are 
a kind of inductive inferences, so we should not be surprised if B is not endowed with 
quality e even though he is endowed with qualities a-d. For example, A is a person 
endowed with neurophysiological-behavioral qualities a-d, and also with quality e, 
which is conscious; B is a zombie endowed with qualities a-d but without any trace of 
consciousness. (Thus, as I argued above, I believe that the zombie, the robocat, argu-
ments are based on analogies.)

Analogies are part of the basis of the debate over whether animals are endowed, 
like us, with self-awareness. Gallup (1998), who invented the mirror test for self-rec-
ognition in a mirror, maintains that chimps, like us, are endowed with self-awareness, 
with self-consciousness, because they pass the mirror test (like us, chimps look into a 
mirror and are able to discern that some change has occurred in their face); but Pov-
inelli (1998) does not think so, and criticizes Gallup’s experiments. Is Max likewise 
endowed with self-awareness? I do not have observations supporting this hypothesis: 
I have not discovered evidence in Max’s everyday behavior supporting self-recogni-
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tion, even though Max, like all cats, licks his body endlessly, and occasional also peeks 
into the big mirror in the lounge. To my mind, his behaviors support mainly mental-
istic explanations based on conscious intentions.

According to the rules of the scientific game the story is entirely different. Accord-
ing to these rules, science does not supply ultimate proof of the correctness of the hy-
pothesis, but offers it deep empirical-theoretical grounding. We hold theory (a) and 
not theory (b) because the first theory gained greater theoretical-empirical grounding 
that the second. But theory (a) too is liable to be rejected and replaced by theory (c), 
when the degree of grounding of theory (c) exceeds that of theory (a). In this respect, 
I suggest, the hypothesis that David has conscious-mental states similar to mine is an 
extremely useful specific hypothesis, because so far David’s behavior matches what is 
implied by it (e.g., David behaves according to the desire/belief explanation scheme). 
In the same way, I may add that the specific mentalistic hypotheses that I gave in ear-
lier chapters for understanding Max’s behavior are extremely useful because they were 
well supported by the cat’s behavior.

Moreover, it may be suggested that speculation about consciousness induction 
takes the question of the “other mind” close to the region of the scientific discussion, 
because it is reasonable to suggest that the consciousness-induction process is an evo-
lutionary outcome, hence transfers the question of consciousness in animals to the 
question of the neurophysiological mechanism involved in imparting of conscious-
ness (see a similar idea in Dawkins, 1995).

(C)	Why is the concept consciousness necessary? As I argued above, we need 
the concept of consciousness to explain the effect of the presence–absence of con-
scious information on behavior. By contrast, the epiphenomenal approach, which I 
discussed earlier, suggests that consciousness has no effect on behavior. Because of the 
importance of the subject, I discuss this matter here too. Like the idea of conscious 
inessentialism (see Flanagan, 1992, above) Dawkins (1995) writes:

Even in principle, however, no comparable experiments appear to be possible for 
detecting the presence of conscious awareness. There is no prediction we can 
make that if the animal has consciousness it should do X but if it is not conscious 
it should do Y. (p. 139)

If this argument is valid, then the methodological dualism approach is bankrupt and 
all that remains of it is a certain practical value that suggests that the mentalistic expla-
nation should be used until a better mechanistic explanation is found. Assuming that 
the previous chapters supported at least the practical value of methodological dualism, 
we shall now examine Dawkins’ argument from a theoretical and empirical viewpoint. 
(Dawkins tries to give an answer to our question by finding adaptive functions ful-
filled by consciousness.)
–	 Let us move Dawkins' argument to the domain of robotics, and realize it by con-

structing a robocat, a physical double of Max the cat, that behaves exactly like 
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Max, but is devoid of consciousness. According to Dawkins, it transpires that the 
fact that Max is endowed with consciousness, and the robocat is not, makes no 
difference – it has no expression in behavior. On the one hand, this argument is 
circular, because if it is assumed from the outset that the robocat's behavior is 
identical to that of Max, who possesses consciousness. The argument assumes that 
consciousness induction to the computer-brain of the robocat, or the removal of 
consciousness from Max's brain, will make no difference, because precisely the 
absence of this influence of consciousness was assumed already in the argument’s 
realization – in the very creation of the robocat. On the other hand, if we do not 
assume such a close identity as this between behavior with consciousness and be-
havior devoid of consciousness, then a difference in behavior will remain, hence a 
place for the influence of consciousness.

–	 Let us construct such a robocat and look, for example, at the process of recognition, 
identification, of a dog by the robocat. Into the robocat's computer-memory let us 
introduce a collection of properties of a dog (four legs, a body, a head, hair, size, 
barking, etc.) which will be arranged in the form of a vector that we shall designate 
Vm (memory vector); now let us assume that the robocat encounters a dog whose 
image is translated into a perception vector, Vp. The robocat’s computing system 
compares these two vectors and finds them identical. Now the question arises, what 
will the robocat do when its computing system finds Vm = Vp? In my view the answer 
lies with the programmer, who decides what the robocat’s appropriate response will 
be! And this response will be nothing but a kind of interpretation by the programmer 
of the situation cat meets dog. That is, the robocat’s response will be nothing but a kind 
of realization of the programmer’s conscious meaning! (It does not matter if the ap-
propriate response, to run away, is determined in advance, or if the robocat learns 
through changes in the neural network and the results of its computations are linked 
to the appropriate programmed movements.) This interpretation that I suggest ac-
cords with the approach of Leibowitz (1982) who argued that only in respect of the 
person possessing awareness and consciousness is there meaningful content to the 
physical symbols printed out by the computer.

–	 The last point takes Dawkins' argument to the region of the discussion of empirical 
methodology, which holds that for every phenomenon a large number of alternative 
explanations may be proposed, which must be put to the test of reality. And the 
question that arises now is, has empirical evidence indeed been found showing that 
without the mentalistic explanation it would be hard for us to suggest an efficient 
explanation for the individual's behavior? The answer, I think, is affirmative, and the 
discussion of Max's behavior, for example, in the previous chapters will attest to this. 
Moreover, as we saw above, there is a variety of empirical evidence showing that it 
is possible to change the degree and kind of consciousness (e.g., as a result of brain 
damage, local anesthesia, drugs, hypnosis, amnesia, implicit memory) that causes 
behavior different from the behavior of a conscious being in a normal state.



chapter 9

Methodological dualism and  
multi-explanation theory in the broad  
philosophical context

In this chapter I shall try to elucidate the unique nature of the approach I have devel-
oped here by comparing it with relevant approaches in the philosophy of science and 
the mind. First I shall compare methodological dualism (and the Scientification meth-
od: giving scientific methodological sanction to mentalistic explanations) with explan-
atory dualism, functionalism, and levels of explanation; then I shall compare the ap-
proach of multi-explanation theory with other approaches to constructing a theory; 
finally I shall discuss the following questions: what kind of understanding does this 
theory supply? What is its relation to consciousness viewed as emergent property?

And after all these years that I have devoted to reading books, to plowing through 
articles, and after all this terrible effort, which ground my brain/mind exceedingly 
fine, and which finally yielded a new methodology for constructing theories for un-
derstanding the behavior of animals, Max, this beautiful cat, walked into my room, 
let out a long yowl and pissed on all the books, articles, and notes spread across my 
desk. Go figure.

9.1	 Methodological dualism, Scientification, explanatory dualism, 
functionalism, and levels of explanation

As I argued in the last chapter, methodological dualism differs from substance dual-
ism, which assumes that the mind is a different substance from the body, and also 
from property dualism, which assumes that the mind and the body are two different 
properties of the same substance. Methodological dualism does not make ontological 
assumptions of that kind, but, as its name indicates, it tries to suggest a scientific meth-
odology that unites an explanation of mentalistic, conscious behavior with an expla-
nation of mechanistic, neurophysiological, motor, and cognitive behavior. In this re-
spect the present approach is close to explanatory dualism, which Sayre-McCord 
(1989) characterizes as an explanatory difference:

The explanation of nature is fundamentally different from the explanation of ac-
tion. (p. 137)
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A considerable portion of studies on explanatory dualism attempt to establish this 
explanatory difference, an effort that I referred to in the earlier chapters: compared 
with the mechanistic explanation, the mentalistic explanation is anchored to con-
sciousness, to social norms, and to practical, rational, functional inferences, and it 
displays a conceptual connection between the explanans and the explanandum (see 
discussion in Brook & Stainton, 2001; Maxwell, 2000; Sayre-McCord, 1989).

Here I shall discuss the approach of Maxwell (2000), who supports explanatory 
dualism. According to him, the scientific explanation is not able to deal with conscious 
experience just as a blind man cannot grasp the essence of the experience of seeing the 
color red. (Incidentally, Maxwell argues in this article that he wrote articles preceding 
the works of Jackson, 1982, 1986, and of Nagel, 1974, which addressed the present ar-
gument holding that conscious experience lies outside the sphere of discussion of the 
natural sciences.) To treat phenomena of this kind, use must be made of what he terms 
a “personalistic explanation”: a valid explanation, well-founded intellectually, and not 
given to reduction to a scientific explanation. This is how he describes the nature of 
this explanation:

Personalistic explanations seek to depict the phenomenon to be explained as 
something that one might oneself have experienced, done, thought, felt. (p. 57)

This approach, Maxwell writes, contains an anthropomorphist component, and is sim-
ilar to the explanations of folk psychology, which I discussed above (see on simulation 
theory). The scientific and personalistic explanations are largely in conflict (when the 
former is understood the latter becomes not understood, and vice versa), so the at-
tempt to construct a super-theory uniting these two kinds is doomed to failure.

Although methodological dualism, as I argued above, is close in spirit to explana-
tory dualism, it is far from Maxwell’s approach on several points connected to the ap-
proach that I call Scientification. According to this approach it is possible scientifically 
to propose mentalistic explanations after these have been sanctioned, approved, and 
amended so that they may meet the methodological requirements of science (or an 
important part of these requirements), that is, after these have been brought under the 
overall umbrella of the science game-rules. This approach differs from the Naturalism 
approach, which suggests that mental phenomena should be investigated by a method-
ology that prevails in the natural sciences, and explained by processes of nature that are 
not semantic or intentional (e.g., Brook & Stainton, 2001; Polger, 2004; Von Eckhardt, 
1993). While the Scientification approach looks for that change that will allow the men-
talistic explanation (e.g., the teleological explanation) to be sound scientifically, the 
Naturalistic approach proposes that mentalistic behavior needs to be explained by ap-
proaches and processes acceptable in the natural sciences. The present approach, there-
fore, seeks to change procedures common in everyday explanations such that it will be 
possible to use them as scientifically proper explanations for mental phenomena. This 
mentalistic explanation, despite satisfying the methodological requirements of science, 
is not reducible to mechanistic explanations. In other words, the Scientification ap-



	 Chapter 9.  Methodological dualism and multi-explanation theory	 

proach aims to provide scientific methodological legitimacy to explanations common 
in folk psychology (as explanations that were created by scientific explanation schemes, 
and that can be put to a scientific test), so that it will be possible to use them in the 
general framework of the science game-rules, and to suggest explanations for behavior 
founded on consciousness and intentionality, without these explanations being mecha-
nistic in nature. Just as it is possible to suggest mechanistic explanations based on mate-
rial events and processes for a huge complex of material phenomena, so is it possible to 
suggest mentalistic explanations founded on mental events and processes for a huge 
complex of behaviors that contain mental components. These two kinds of explana-
tions, therefore, match two different kinds of behaviors; the explanations complement 
each other coherently in the framework of multi-explanation theory.

The Scientification approach is one of the pillars on which is built methodological 
dualism, which may be summarized by means of the following three statements:
a)	 Mentalistic explanations for behavior may be used when these are formulated as 

hypotheses comparable to mechanistic hypotheses.
b)	 Specific mentalistic explanations may be used when these are created by mentalis-

tic explanation schemes: schemes that meet the requirements of scientific meth-
odology that prevail in the natural and social sciences.

c)	 A complex behavior may be explained by multi-explanation theory which coher-
ently unites use of mentalistic and mechanistic explanation schemes.

Methodological dualism, then, is an approach that suggests a procedure that satisfies 
the requirements of the natural and social sciences, and by means of which it is pos-
sible to construct a theory that seeks to propose a mechanistic and a mentalistic expla-
nation together for the behavior of humans and animals. This approach, therefore, is 
different from Maxwell’s in that it finds a solution to the problem of anthropomor-
phism (see (a) above); perceives specific mentalistic explanations not as a folk-scien-
tific theory or as a process of psychological simulation, but as explanations based on 
scientifically sound explanation schemes (see (b) above); and shows that it is possible 
to use coherently multi-explanation theory, which offers mentalistic and mechanistic 
explanations for given behaviors, explanations that are not ad hoc but may be put to 
the test of reality (see (c) above).

Methodological dualism is also different from functionalism and its associated 
theoretical approaches: the information processing approach, which is widespread in 
psychology, the representational theory of mind, which proposes that mental states, 
such as desire and belief, are mental representations possessing semantic content, and 
the computational theory of mind, which suggests that the mind functions like a com-
puter program that operates on physical representations according to certain syntax 
rules. Here I cannot go into a discussion of these intricate subjects (see partial discus-
sion in previous chapters), and I shall concentrate on two important viewpoints: levels 
of explanation and realizability.
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(1)	 According to the level of explanation approach, behavior may be divided into three 
levels of description and explanation (see discussions on this matter in Block & 
Alston, 1984; Fodor, 1976, 1981; Pylyshyn, 1984, Von Eckhardt, 1993):
a)	 the mentalistic level, which refers to private behaviors such as desire, belief, 

aims, intention, feelings, emotions, and consciousness;
b)	 the information processing level, which refers to cognitive phenomena and 

cognitive concepts anchored to analogy with the computer, for example, in-
formation processing, coding, storage, and retrieval;

c)	 the neurophysiological level, which refers to phenomena and concepts an-
chored to the domain of the natural sciences, such as physiology, neurology, 
and biochemistry.

	For example, Von Eckhardt (1993) writes:

… the most important levels are the folk-psychology level, the information-
processing level, and the neural level. It is also usually assumed that these levels 
are the products of (respectively) common sense, the non-neural cognitive sci-
ences, and the neurosciences. (p. 318)

How are these three levels related? A common answer is that the connection between 
them is brought about by means of the realizability relationship: mentalistic processes 
are realized by processes of information processing; information processing is realized 
by neurophysiology. But in many cases, as we saw in the last chapter, researchers speak 
of direct realization of mentalistic processes by neurophysiology. Fodor (1981), for 
example, writes:

For if the relations in terms of which psychological kinds are functionally defined 
can be restricted to those in terms of which Turing machine program states are 
specified, the mechanical realizability of the psychological theory which posits the 
kinds is thereby guaranteed. (pp. 13–14)

(A Turing machine, invented by the mathematician Alan Turing, is a theoretical mod-
el  that forms the basis of any computer and is capable of performing the operations of 
any computer.) He goes on to write: “In short, what Turing machine functionalism 
provides is just a sufficient condition for the mechanical realizability of a functional 
theory” (p. 14). Von Eckhardt (1993) writes:

… for each of the basic general properties of our ordinary cognitive capacities, 
with the exception of reliability, there is an information-processing property (or a 
set of information-processing properties) that plausibly realizes that property at 
the information-processing level. (p. 317)

(2) On account of the multiple realizability argument, which I discussed above, it may 
be suggested that the functional explanation, the information-processing explanation 
for cognitive phenomena (perception, memory), is autonomous, and does not require 
a description that details how this explanation actually occurs physiologically. That is, 
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the explanation of information processing is similar to the explanation given to the 
question of how the computer adds numbers by detailing the appropriate software 
without referring to the hardware processes (see Fodor, 1974; Putnam, 1967. See also 
a critique of this approach in Feest, 2003, who supports psychological explanatory 
autonomy alone, where this kind of explanation is based on functional analysis after 
Cummins, 1983).

As we shall see below, methodological dualism criticizes these points. First I shall 
discuss the epistemological methodological status of level (b), the information-
processing level.

If the concept of realizability were uni-dimensional, it would be possible to sug-
gest that level (b) is not necessary: if level (a) is realized by level (b) which is realized 
by level (c), it transpires that level (a) is realized directly by level (c), and there is no 
need for the intermediate level, the information-processing level. This suggestion gains 
support from the fact, as stated above, that several researchers speak of direct realiza-
tion of the mentalistic processes by means of neurophysiology. Furthermore (as I ar-
gued in chapter seven), one may think about the possibility that some breakthrough in 
the natural sciences, a revolutionary discovery, is likely to replace the computational 
approach prevalent today, and to remove it from the area of discussion of psychology, 
and to suggest in its place a new conceptual-empirical framework that will advance 
psychology to a higher level.

Nevertheless, it does not seem that it will be possible to forgo the information 
processing level for the time being, for three reasons. First, speculation about a new 
scientific breakthrough seems premature.

Secondly, the notion of realizability is multi-dimensional, so it does not necessar-
ily uphold the transitivity principle. In my opinion, realization of level (a) by level (b) 
is different from realization of level (b) by level (c). While according to the first realiza-
tion the intentionality-purposive explanation for mental behavior is translated into 
representations carrying semantic content operated by rules of syntax, according to 
the second realization, as determined by token identity theory, specific cognitive states 
are identical to specific neurophysiological states.

And thirdly, Von Eckhardt (1993), who discusses the relation between level (b) 
and level (c) (the information processing level and the neurophysiological level), sup-
ports the argument that she calls the “information processing ineliminability thesis” 
(pp. 330-339): it is not possible to eliminate level (b) because of the argument of mul-
tiple realizability, and because level (c) is not able to explain properly cognitive phe-
nomena, which are well explained by the information processing approach.

Even if we accept that psychology needs the conceptual framework of information 
processing, and level (b) should be seen as an autonomous area of discussion, it is 
worth raising the following points of criticism:
–	 According to methodological dualism, the reason there is room for level (b) is not 

because level (b) justifies the mentalistic level or because of the argument of mul-
tiple realizability, but because information processing is a special kind of mecha-
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nistic explanation suited to a certain kind of cognitive phenomena for which it is 
hard to suggest mechanistic-neurophysiological explanations.

–	 Similarly to the argument that procedures of information processing are autono-
mous because of multiple realizability, it is possible to argue that mentalistic proc-
esses are autonomous for the same reason: they are realized by different processes 
of information processing. That is, mentalistic explanations may be proposed for 
different behaviors, without addressing the question of how these mentalistic con-
cepts and processes are realized in practice by procedures of information process-
ing (and also by neurophysiological processes). However, according to the 
methodological dualism approach, the autonomous use of mentalistic explana-
tions is justified not because they stem from their resting on cognitive, scientific, 
psychology, but because the mentalistic explanation has obtained scientific meth-
odological sanction (i.e., the mentalistic explanation has undergone Scientifica-
tion) as suitable for a certain kind of behaviors included on the mentalistic level. 
Furthermore, it may be said that in most cases cognitive psychology does not ex-
press its explanations in intentionalist language (desire/belief) but in language 
analogical to computer language, language of information processing. By contrast, 
multi-explanation theory suggests that to explain a complex behavior, which in-
cludes mentalistic components, use must be made of several kinds of explanation: 
mentalistic explanations formulated in mentalistic, intentionalist, conscious lan-
guage; mechanistic-computational explanations, formulated in language of the 
analogy to the computer; and mechanistic-neurophysiological explanations, for-
mulated in language acceptable in the biological sciences. (Is it possible to develop 
a super-language that will unify all these languages?)

–	 As stated, one of the important arguments supporting the autonomy of psychol-
ogy as an independent scientific discipline is the argument of multiple realizabil-
ity, according to which it emerges that it is very hard to find a systematic connec-
tion (of identity between types, of reduction) between psychology and 
neurophysiology (e.g., Fodor, 1974; Putnam, 1975). This autonomy may be under-
stood from two viewpoints: metaphysical autonomy, which proposes that it is hard 
to reduce psychological states and processes to material states and processes, that 
is, it is hard to grasp mentality in neurophysiological terms; and explanatory au-
tonomy, which proposes that psychology has an explanatory approach that differs 
from that of the natural sciences. Methodological dualism accepts, on the one 
hand, that it is hard to explain intentionality and consciousness in neurophysio-
logical terms, but on the other hand it partially rejects explanatory autonomy, be-
cause mentalistic explanations that have undergone Scientification follow the 
methodological game-rules of science, even though these explanations cannot be 
regarded as mechanistic explanations. That is, mentalistic explanations are a spe-
cial kind, because they are proper scientifically and deal with manifestations that 
are hard to understand in mechanistic terms. Furthermore, as methodological du-
alism has sanctioned mentalistic explanations as scientific without being based on 
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the multiple realizability argument, this dualism bypasses the problem of epiphe-
nomenalism that lies at the entrance to the multiple realizability argument: if the 
functionalist qualities of psychological concepts are realized by neurophysiologi-
cal states and processes, in the end it may be said that the burden of explanation is 
carried by neurophysiology, so the explanatory status of psychological concepts is 
undermined.

Methodological dualism displays several features similar to the idea of levels of expla-
nation (see discussions in Bechtel & Abrahamsen, 1991; Ben-Zeev, 1993; Owens, 
1989). It was suggested by the levels of explanation approach described above that hu-
man behavior is amenable to description on several levels, from the neurophysiologi-
cal to the phenomenological. These levels may be understood according to a number 
of theoretical approaches: from the complete reductionist approach, which suggests 
that in the end all the special sciences will be reduced to the most basic science (phys-
ics), to the completely autonomous approach, which proposes that every area has a 
description and an explanation suitable for it, independently of the other areas. On 
this matter the physicist Anderson (1972) wrote:

The behavior of large and complex aggregates of elementary particles, it turns out, 
is not to be understood in terms of simple extrapolation of the properties of a few 
particles. Instead, at each level of complexity entirely new properties appear, and 
the understanding of the new behaviors requires research which I think is as fun-
damental in its nature as any other. (p. 393)

Methodological dualism, on the one hand, does not accept the reductionist approach, 
and on the other hand accepts explanatory autonomy partially, because the mentalistic 
explanation meets the requirements of scientific methodology, without being bound 
to a metaphysical approach that tries to understand mentalistic processes by means of 
material concepts.

Finally, I conclude the present discussion by stressing the essential difference be-
tween methodological dualism and cognitive science (see, e.g., Thagaard, 1996; Von 
Eckhardt, 1993). This science, which is intended to study the mind and intelligent be-
havior, is based on a wide range of different research disciplines: artificial intelligence, 
philosophy, psychology, neurophysiology, linguistics and anthropology. The principal 
methodological thesis of this science is this: intelligent behavior is to be understood 
through an appeal to structures of representations on which computational proce-
dures operate, where these representations are analogous to knowledge structures and 
data in the computer, and computational procedures are analogous to algorithms in 
the computer. Can methodological dualism be seen as congruent in part to cognitive 
science? My answer is affirmative in part, because some of the mechanistic explanation 
schemes in multi-explanation theory are based on computation performed on repre-
sentations. But other elements of this theory, linked to mentalistic explanation schemes, 
is not mechanistic and does not accord with cognitive explanations.
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9.2	 Multi-explanation theory and other approaches to constructing theories

What kind of theory is multi-explanation theory? To answer this question it is neces-
sary to compare the structure of this theory with the structures of theory prevalent in 
the natural and social sciences, which I shall review very briefly. But before doing so I 
wish to underline the following four points connected to multi-explanation theory.

First, it is worth stressing yet again that multi-explanation theory is not a kind of 
specific theory on a phenomenon or a collection of phenomena, such as theories of 
memory or recognition of objects or faces. Nor is it a kind of philosophical theory in-
tended to solve philosophical-empirical problems such as theories of identity or func-
tionalism, which aspire to explain the mind/body problem. Multi-explanation theory 
is no more than an abstract scheme that proposes a way to explain complex behavior 
whose components are both biological and mentalistic.

Secondly, while the structures of scientific theories are general and abstract, and may 
be applied to broad research areas in the natural sciences (physics, chemistry, biology), 
multi-explanation theory is a structure that is proposed solely for complex behavior of 
creatures such as human beings and animals. The main reason for making this special 
structure of theory stems from the fact that the application of structures of theory preva-
lent in the natural sciences, all of which rest on mechanistic explanations, to complex 
behavior, in which mentalistic components are interwoven, does not offer an efficient 
and good explanation. Multi-explanation theory proposes to improve this explanatory 
situation by turning attention to the great importance of mentalistic explanations.

Thirdly, because, as stated, multi-explanation theory is nothing but a procedure to 
guide the researcher (based on the framework of methodological dualism) on how to 
build certain theories with the aim of describing, explaining, and testing complex be-
haviors, the following question arises: is this approach a purely methodological guide-
line, without ontological and epistemological assumptions? The answer, to my mind, is 
negative. I believe that purely methodological guidelines may be found in logical prin-
ciples that offer us rules of inference that do not depend on some empirical area of 
research. The present approach is meant to address a unique kind of empirical area, so 
in its very nature it is bound to make several assumptions of content, for example, as-
sumptions about mental states and processes, and about the existing and incompre-
hensible connection between the mind and the body, between the brain and conscious-
ness and the mind. These assumptions, in essence, constitute the theoretical-empirical 
ground on which are built and applied methodological dualism and multi-explanation 
theory, which is proposed as the most efficient procedure for giving scientific explana-
tions (albeit incomplete) for complex behavior.

And fourthly, the next question arises: is not a mentalistic explanation ultimately 
circular? As stated above, an explanation through an appeal to will/belief assumes that 
these states and processes are present in consciousness, so we explain conscious be-
havior (e.g., David travels to Tel Aviv) by conscious behavior (e.g., an intention to meet 
Ruth in Tel Aviv), that is, we explain consciousness by consciousness. The answer, I 
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think, is that there is no circularity here, simply because one conscious content is not 
identical to another conscious content; and just as we accept that one material process 
explains another material phenomenon, without being jeopardized by the circularity 
trap, so is the situation regarding explanation of one mental behavior (that is, a com-
plex behavior interwoven with mentalistic components), which functions methodo-
logically as an explained phenomenon, by means of another mental process, which 
functions as an explanatory factor.

I now move on to review in brief three well known structures of theory that are 
relevant to our concern. Then I shall discuss the relation between the present approach 
and these structures.

The received view of theoretical structure: This is one of the most important structures 
of a theory proposed at the inspiration of the positivist approach to science, which in its 
day was the received view. This structure became subjected to profound criticism, which 
put forward several alternative structures for a scientific theory (see below: models and 
representations; see also discussion in Carver, 2002; Rakover, 1990; Suppe, 1977). The 
structure of the theory is divided into three main parts: a theoretical part, an observa-
tional part, and a part that joins these two. The theoretical part is based chiefly on a math-
ematical system (or a coherent language) and a system of concepts that give a certain in-
terpretation, content, to the mathematical symbols. That is, the content significance of the 
investigated theory is not located in mathematics but is imparted to mathematics by the 
conceptual system, the one that invests the mathematical symbols with special content. 
The theoretical part is linked to the observational part by ‘bridging rules’ or, what is ac-
cepted in psychology, by ‘operational definitions’, which link part of the concepts in the 
theory to the stimulus state to which the individual is subject, and her responses.

Models and representations: Examination of the way scientists build theories to 
explain observations showed, among other things, the following two points. First, it 
transpired that scientists use models and analogies as means of representing certain 
aspects in the world with the aim of describing and explaining observations (and theo-
retical problems); secondly, these models may be characterized as practical, hypothet-
ical, and idealizations (see, e.g., discussions in Giere, 2004; Rakover, 1990; Suarez, 
2004; Woody, 2004; van Fraassen, 2000, 2004). A model is a system (real or abstract) 
that offers a certain explanatory interpretation for observations and in many cases 
constitutes realization of several properties in the theory. For example, the computer 
in psychology is proposed as a mechanistic model of cognitive processes such as per-
ception, learning, and thinking; and a small aircraft placed in a wind-tunnel is a real 
and three-dimensional model that realizes a number of properties of physical theory, 
describing the effect of forces acting on a the aircraft’s wings at different speeds. So in 
psychology the computer model serves as a source for explaining cognitive processes, 
whereas in physics the model of the aircraft in the wind-tunnel serves as a way of test-
ing a theory concerned with aviation.

In all cases the model refers to, and highlights, a number of important aspects in 
theory and in reality. The theory and the model do not represent all that there is in the 



	 To Understand a Cat

world, but lay down an ideal system in which a number of important factors operate 
according to certain game-rules. For example, in the law of free fall of bodies there is 
no reference to the shape or color of the body, or to the material it is made of. The law 
works in the framework of a closed and ideal system, in which gravity acts on a huge 
body or a minute body; in Newton’s law of gravity the mass of every body (such as the 
sun and Earth) is local, as if it is concentrated at one point; and the computer model 
emphasizes mainly the following properties in the mind: representation of the world 
by means of symbols on which computational rules act.

Many models are based on analogy. All cognitive psychology is based on a broad 
analogy, where the relation between mind and brain is like the relation between soft-
ware and hardware. The analogy makes it possible to use an existing and understood 
theory that explains a set of computational phenomena in order to explain a set of not-
understood mental phenomena. We say that if the mind is like the software, and if the 
brain is like the hardware, then mental behavior can be explained similarly to how we 
explain the behavior of the computer.

An important part of the theoretical discussions on the subject under consideration 
centers on this question: what is the nature of the scientific representation? Giere (2004) 
suggests that models are designed so that certain elements in the world are represented 
by the model to realize various aims, and the most important of them is explanation. 
That is, scientists are they who design models to bear similar features to phenomena that 
stimulate their curiosity. Suarez (2004) suggests that one of the important properties of 
scientific representation is the ability to deduce conclusions from the representation to 
the represented, where drawing these conclusions is practical in essence and need not be 
accomplished solely by standard deductive methods. Woody (2004) stresses the intimate 
connection between a scientific representation and explanation, and van Fraassen (2000, 
2004) asserts that scientific representations are intentional, created from a certain point 
of view, and allow explanations to be given to certain aspects in the world. van Fraassen 
(2000), who suggests seeing Aristotle’s two books, the Poetics and the Physics, as at-
tempts to grasp tragedy and science as different kinds of representations, maintains that 
representations realize certain functions that are determined by the scientist or the 
dramaturge. Among other things he suggests that representation in cognitive psychol-
ogy is metaphorical and analogical in nature, and states in general:

Science is representation; … there is no representation except representation by 
someone, through the use of something, to someone. The locus of representation 
is consciousness, so to speak: a shadow or reflection in the water is not in and of 
itself a representation. (p. 54)

Mechanisms: A large part of the explanations suggested by scientists for complex phe-
nomena are not based on the use of laws or theories by which means a large number of 
phenomena can be covered, but by the use of mechanisms, that is, by a description of the 
general activity of a given system made up of a number of components placed in a certain 
interaction relationship, interactions that in the end create the general investigated behav-
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ior (see discussion in chapter 6). As an example of explanation by means of mechanisms 
we shall look at the action of the blood circulation system, whose function is to distribute 
oxygen and calories to the body tissues. This system breaks down into components and 
sub-components, each of which is characterized by its own activity, for example, the heart, 
which pumps and compresses the blood, and the kidneys, which cleanse the blood, and 
several more sub-systems, so that the action of all these parts together ultimately realizes 
the function of the blood circulation system (see Carver, 2001).

Mechanisms in the natural sciences are largely based on the relation between 
higher actions and lower actions. The output of the system as a whole is perceived as 
activity on a high level, while the activity of the parts of the system is perceived as ac-
tivity on a lower level. Each and every part in the overall system can itself be broken 
down further to sub-parts, whose activity is perceived as activity on a still lower level 
than the activity of the parts. That is, the parts of the system are grasped as possessing 
lower and more basic activity than the action of the system itself; the breakdown is 
from the whole to the parts that constitute it.

What is the relation between these three approaches and multi-explanation theo-
ry? The answer is this: the theory can be analyzed from several viewpoints and it can 
be illustrated that the theory is anchored to the three approaches to constructing a 
theory. Evidently, the basic division of a theory according to the received view into a 
theoretical part, an observational part, and a part that connects these two is main-
tained in multi-explanation theory too. Without commitment to the positivist ap-
proach (e.g., the sharp distinction between observational and theoretical concepts), 
this theory may be analyzed to a level of theoretical structures and processes based on 
mental, cognitive, neurophysiological concepts; to a level that deals with the descrip-
tion and measurement of behavioral observations; and to the level that handles the 
connection between the observations and their representations at the input (stimulus) 
stage, the output (response) stage, and sometimes even in an attempt to find behavio-
ral indicators of the theoretical concepts that mediate between input and output.

Multi-explanation theory may also be perceived as a procedure for constructing 
representational models that attempt to reflect real behavioral processes, and to sug-
gest that these processes, described in models, express behavioral processes, hence to 
propose explanations for the observations. These models are suggested from two main 
viewpoints: mechanistic explanation models that propose mechanistic explanations 
for a given behavior, are founded on an objective viewpoint accepted in science that 
was discussed in earlier chapters. By contrast, mentalistic explanations are proposed 
from a mixed, objective-subjective, viewpoint. On the one hand, mentalistic explana-
tion schemes are objective, meeting the scientific methodological requirements, and 
every researcher can use them on the same level of efficiency. On the other hand, these 
schemes refer to mental states and processes (will, belief, knowledge, consciousness), 
which are in the domain of the individual alone, that is, states and processes that be-
long to the subjective domain.
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Multi-explanation theory may also be seen as based on giving explanations by 
means of a description of a behavioral mechanism, a description that rests on the de-
composition of the studied behavior into its elementary components (and see chapter 
6 on the distinction between decomposition of a mechanistic and a mentalistic sys-
tem). As decomposition is an extremely important element in multi-explanation the-
ory, I shall expand a little on this matter and raise some general questions:

Is there a universal criterion whereby an entire system can be broken down into its 
components? Is there a criterion that distinguishes one component from another? Can 
each and every component be broken down to its sub-components? When does this 
decomposition process stop? And by what law or rule is it possible to make a synthesis 
of all the components, to put them together again, and to obtain the phenomenon 
whole? Is there any universal rule of connection, synthesis, or is the rule of connection 
context-dependent?

All these are ponderous questions, which have irked philosophers and scholars in 
the various areas of science, from the era when the Greek philosophers believed that 
matter could be broken down into atoms, which constituted the most basic materials, 
to the idea that it is possible break cognitive behavior into sub-components and down 
to the most primitive parts – those that can express their simple action mechanically 
(e.g., definition of the binary state by means of two electrical states). Considering this, 
and the examples I referred to in the previous chapters, for example, decomposition of 
Max’s behavior, the action of the flashlight, and the action of the blood circulation 
system, my answer to these questions is this. To the best of my understanding this set 
of questions does not have clear-cut answers, a general formula for disassembly and 
assembly (analysis and synthesis) suited to different systems, because the answers de-
pend on the level of scientific knowledge whence the scientist starts out to investigate the 
given phenomenon. To substantiate this answer, we shall look at the following hypo-
thetical example: how do different people, at different times in history, explain the ac-
tion of a simple transistor (from which, for simplicity, all writing has been erased).
1)	 The shaman: How will the medicine-man in a tribe living somewhere in the world, 

thousands of years ago, understand the working of the transistor? In the morning the 
shaman wakes up in his hut (or cave) and there before him lies a transistor. After re-
covering from his surprise, the shaman takes the transistor in his hands and discovers 
that it can be divided into the following parts: a handle that he can move, an aerial 
that he can raise, a station search wheel that he can turn, and a light that goes on 
when he presses the right button. And the moment the transistor light goes on, the 
shaman will be filled with profound wonder, and will think that this object is an ex-
pression of a supreme power that has chosen him, the shaman, as his representative 
on earth. Here the investigation by the medicine-man will cease and faith will enter. 
The man will explain the action of the holy transistor through his god’s power.

2)	 The “Archimedean”: How will a philosopher from the time of Archimedes under-
stand the action of the transistor? Free of strong religious influence, the Archime-
dean philosopher is likely to reach the conclusion that the instrument lights up 
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only when the two cylinders (batteries), located inside the transistor, are arrayed 
in a certain order, and when the right button is pressed. The man, therefore, will 
explain the action of the transistor by means of these two necessary conditions, 
without which the strange instrument does not light up.

3)	 The “Faradian”: How will the scholar of the time of Faraday, the renowned British 
researcher of electricity, understand the transistor’s action? He will undoubtedly 
arrive at what the Archimedean researcher arrived at – but even more. He will 
understand that the two cylinders inside the transistor are electric batteries, and 
after some effort he will even be able to replace the two original batteries with a 
battery that he himself has made in his laboratory, so that the transistor can con-
tinue to be lit up for days on end, even after the two original batteries are exhaust-
ed. The researcher will suggest, therefore, a partial explanation of the action of the 
transistor (illumination) in reference to the theory of electricity prevailing in his 
day.

4)	 The teenage youth: How will a present-day teenager understand the action of the 
transistor? Apart from the obvious fact that the youth will, in the end, toss this 
transistor into the garbage because no name of a prestigious manufacturer appears 
on it, it is reasonable to suppose that the youth can provide us a first fairly success-
ful explanation of the transistor’s action, and even succeed in picking up some (ear 
splitting) modern metal rock music. Moreover, if by chance the young person is 
also a geek who likes science, it is very probable that he will be able to give us a 
quite good scientific explanation of the action of the transistor, to do with radio 
waves and their reception, and he may even mention Maxwell’s equations, Hertz’s 
experiment, Marconi’s realization, and the invention of the transistor.

So what does this transistor story tell us about the problem of decomposition into 
components? Three main things. First, the explanation of the working of the transistor 
clearly depends on the level of scientific knowledge in the given period. It is hard to 
imagine that the shaman, the Archimedean, and even the Faradian would be likely to 
arrive at the proper explanation of the transistor’s action, that is, to suggest a suitable 
breakdown of the transistor into components and with the help of their description 
answer the question why this instrument lights up, or the question what is its function 
– an explanation that the teenage boy will have no trouble giving.

Secondly, the knowledge prevailing at that time constitutes the infrastructure for 
the advance of science, but this information is liable to stymie proper progress also. 
Without the shaman freeing himself of the strong faith in the superior power that 
chose him, that is, without this medicine-man (the scientist of his era) releasing him-
self from the knowledge that controls him and the members of his tribe, it is hard to 
see how he would dare even to open the battery chamber and reach the level of knowl-
edge that the Archimedean reached, because this gadget is holy.

Thirdly, the first three explanations (the shaman’s the Archimedean’s, and the Fa-
radian’s) may be seen as a chain of explanations based on the methodology of decom-
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position, which gradually approach the explanation by the teenager, that is, the expla-
nation of the transistor’s action as we know it today. The shaman is at the start of the 
path, and his explanation, even though he tries to base it on a supreme power, is flawed 
in many respects. For example, his explanation cannot be put to an empirical test; after 
him the Archimedean makes an enormous leap forward, explaining the action of the 
transistor by means of two necessary conditions; the Faradian adds to this explanation 
a partial specification of some of the transistor’s components: electricity and batteries; 
and finally the youth is able to provide the explanation accepted in our time.

9.3	 Multi-explanation theory, understanding, explanation,  
and emergent properties

Several researchers have tried to comprehend the connection between explanation 
and understanding: understanding is not connected to subjective feeling, to a sense of 
confidence, to the psychological belief that the researcher has succeeded in his at-
tempts to draw aside the curtain over the secret of nature, but is linked to scientific 
research, to the properties of the theory, and chiefly to the success of the explanation 
(see discussions in De Regt, 2004; Salmon, 1998; Trout, 2002). Trout not only argues 
that the feeling of subjective understanding causes grave mistakes, but that epistemo-
logically understanding does not offer clues to successful explanation. Instead he sug-
gests an objective criterion – precision in explanation, which brings with it valid un-
derstanding. De Regt criticizes Trout in several respects and proposes a practical 
criterion of scientific understanding linked to the properties of the theory (consisten-
cy, simplicity, fruitfulness, visibility, etc.) and to its practical use.

Multi-explanation theory proposes understanding not by means of reliance on a 
subjective feeling of understanding but mainly by reliance on objective criteria linked 
to the application of mechanistic and mentalistic explanation schemes. In this respect 
the accuracy in prediction of this theory is increased, because the explanation that the 
theory suggests is not limited to the area of the mechanistic explanation alone but ex-
tends to the mentalistic explanation too. Still, it should be stressed yet again that the 
theory cannot offer a complete explanation for a complex behavior because the con-
nection between the mental and the physical is not understood.

Salmon suggests that scientific understanding is achieved in two ways: first, by 
fitting the investigated phenomenon into a comprehensible and overall world picture; 
and second, by revealing the process, the internal machinery, of the phenomenon:

… there are at least two intellectual benefits that scientific explanations can confer 
upon us, namely (1) a unified world picture and insight into how various phe-
nomena fit into that overall scheme, and (2) knowledge of how things in the world 
work, that is, of the mechanisms, often hidden, that produce the phenomena we 
want to understand. (p. 89)
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I shall call the first way of understanding “scheme fitting” and second way “production 
mechanism”. Multi-explanation theory uses both these kinds of understanding. How-
ever, while mechanistic explanations are amenable to classification into both kinds, 
mentalistic explanations are classifiable only into one kind.

As an example of a mechanistic explanation by means of scheme fitting, I shall 
note the matching law, which I discussed in earlier chapters: by employing this law 
learning phenomena are explained by means of their match with the law as a particular 
case; and as an example of a mechanistic explanation by means of production mecha-
nism I shall note the dualist theory of memory: by means of this theory the creation of 
memory output is explained through detailing the inner mechanism of memory (ac-
cording to the analogy of the computer) as based on two stores (short- and long-term) 
and a few rules of computation that operate on the relevant information that is coded, 
stored in, and retrieved from these stores. (In the latter example I of course disre-
garded the mentalistic-consciousness component of short-term memory, and referred 
to it analogously to computer programs: a limited capacity which deals with a certain 
kind of information, etc. It is worth noting that most theories in cognitive psychology 
are of the production mechanism kind, whether these theories are based on classic 
computer programs or on neural networks.)

In contrast to the mechanistic explanation, the mentalistic explanation scheme 
can be taken as production mechanism, which details the mental components, for 
example, will, belief, action, and their relations founded on consciousness and ration-
ality. Salmon (1998) calls understanding of this kind “goal-oriented understanding” 
(p. 8) and ties it to giving explanations by an appeal to conscious motivations and 
goals. (He distinguishes explanation of this kind from functional explanation, based 
ultimately on a causal or survival interpretation.) This mentalistic scheme is applied to 
a certain individual (human, animal) and describes how the mentalistic mechanism 
produces the specific behavior under research. The mentalistic explanation does not 
offer us scientific understanding by scheme fitting (by fitting to a law), but by produc-
tion mechanism, which in the present case is a mental mechanism or process.

In the introduction to his book, and in accordance with the article on understand-
ing included in the book, Salmon (1998) suggests that these two kinds of explanation 
(by scheme fitting and by production mechanism) are not contradictory but comple-
ment each other: basic production mechanism is, in his opinion, also the discovery of a 
unifying principle in nature. In support of this proposal, Salmon presents an example 
from the world of physics (movement of a balloon in a rising airplane), which he be-
lieves is well explained by both production mechanism and scheme fitting. However, I 
would like to present a somewhat different point of view.

I wish to end this section with a simple illustration, the mosaic example, which 
suggests that these two kinds of explanation are independent, even though they have 
to be combined in order to propose an explanation for the generation of the mosaic 
example (see figure 9.1 and below). Furthermore, as we shall see later, this example has 
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an interesting methodological implication for the connection between the perception 
that conscious behavior possesses emergent properties and multi-explanation theory.

9.3.1	 Two kinds of explanation (scheme fitting, production mechanism) and the 
mosaic example

Figure 9.3.1  The mosaic example. (In this example I have highlighted several mosaic 
patterns by thickening them. For explanations see text.)

On seeing this mosaic the question at once arises, how is the mosaic created? The an-
swer is rather simple. The mosaic is created by a simple program (written according to 
my instructions by my research assistant Ms. Irena Polovso). Without going into a 
detailed description of this program, it is possible to characterize it in the following 
way: the mosaic program contains four different shapes, an 11x11 pigeonhole board, 
and some probability rules which determine the placing of the shapes on the board, 
one shape after another, each shape in the space next to the space in which the previ-
ous shape was placed. Rule (a) allows determination of probability of placement of 
each shape (probabilities must add up to 1); rule (b) allows determination of the prob-
ability of placing a shape next to a shape on the board, or placing a shape in a pigeon-
hole on the corner of a pigeonhole in which a shape has been placed; rule (c) allows 
determination of the conditional probabilities of the appearance of a shape given a 
shape on the board. These probabilities are determined before the running of the pro-
gram, which begins with placing a shape in the middle of the board. In the example in 
figure 9.3.1, for simplicity I used two shapes only: a circle and a solid square (i.e., we 
ascribed to the other shapes probability of zero). In like manner, therefore, it is possi-
ble to create a lot of mosaics of this kind or of any other kind with two, three, and four 
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shapes, where the creation of all these examples will have the same explanation of how 
they were created: by running the mosaic program!

However, examination of the mosaic reveals something new: assemblies of squares and 
circles create several interesting and entirely new formations, “mosaic patterns”: triangles, 
squares, rectangles, straight and sinuous lines, loops of one color that surround shapes of 
another color, and symmetrical relations of between different shapes. (This perception of 
mosaic patterns is like seeing a human or an animal face in the clouds.)

The question that arises following this scrutiny is the following: is it possible to ex-
plain these mosaic patterns by means of the mosaic program in itself? The answer is no.

First, to suggest an explanation for the appearance of mosaic patterns (to show the 
stages of building a given mosaic pattern and to calculate the probability of its appear-
ance) we must first develop a system of geometrical concepts, a theory of “geometrical 
schemes”, by means of which it is possible to identify the mosaic patterns. Without our 
having a system of geometrical schemes, parts in the mosaic cannot be sorted into 
such patterns, and it cannot be stated, for example, that this assembly of solid squares 
is an unbroken loop that encompasses two circles; or that these six squares form the 
pattern of a rectangle. Hence, the explanation of why the collection of shapes in the 
mosaic has a special and particular pattern does not depend on production mechanism 
(the mosaic program) but on scheme fitting (geometrical schemes).

Secondly, it is hard to see how on the basis of the mosaic program itself the geo-
metrical-scheme system can be developed. This is a system of concepts that was devel-
oped independently of the mosaic program.

Before us, then, is an example where on the one hand there is independence of the 
two kinds of explanation: production mechanism (the mosaic program) and scheme 
fitting (geometrical schemes), and on the other hand the combination of these two 
explanations is able to offer a sound explanation for a given mosaic pattern: how it is 
created and what is the probability of its appearance.

9.3.2	 Emergent properties and the mosaic example

Several researchers maintain that conscious behavior possesses emergent properties 
defined as follows:

Emergent properties are irreducible to, and unpredictable from, the lower-level 
phenomena from which they emerge. (Kim, 1966, p. 228)

Kim goes on to clarify the term reduction from the viewpoint of a researcher who be-
lieves in emergent properties, and suggests an explanatory interpretation of this con-
cept. Following him, I suggest that emergent properties (which appear in new phenom-
ena I call “emergent phenomena”) are new properties that do not appear in the source 
phenomenon from which they sprang, and it is hard to explain them by an appeal to the 
properties of the source phenomenon. For example, as we saw in the earlier chapters 
(especially chapter 8), no theory that explains consciousness has yet been found, not-
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withstanding the accepted opinion that consciousness is associated with the activity of 
the brain; likewise, it is hard to understand the experience of pain through recourse to 
the action of the special kind of nerves called C-fibers. Consciousness, feeling pain, and 
other mentalistic phenomena are therefore considered emergent phenomena: these are 
phenomena possessing new qualities that are not found in the source phenomenon, 
and a way has not yet been found to explain them, not by production mechanism, that 
is, by finding the neurophysiological mechanism that produces consciousness, nor by 
scheme fitting, that is, by reducing mental concepts to neurophysiological terms.

Mental behavior is not the only emergent phenomenon known to us. Science 
teaches us that not only are there other emergent phenomena but that at least for some 
of them a satisfactory explanation is found. May something be learnt from these cases 
that will help us understand consciousness as an emergent phenomenon? As possible 
answers, I shall examine two cases in which emergent phenomena have received satis-
factory explanations: chemical reactions and the mosaic pattern.

Chemical reactions: The history of the natural sciences teaches us that in several 
cases they have been able to offer explanations for many phenomena that were thought 
to possess emergent properties. We shall look at the example of chemical reactions. 
Several researchers, following the British tradition of science and philosophy, pro-
posed that these new properties cannot be explained on the basis of the properties of 
the source phenomenon. For example, water, which is created by the fusion of two 
gases, oxygen and hydrogen, constitutes two phenomena on different levels of descrip-
tion. But this perception changed entirely with the development of quantum theory, 
which could explain chemical processes on the basis of sub-atomic processes (see dis-
cussion on this matter in McLaughlin, 1992. On emergent phenomena see collection 
of articles in Beckermann, Flohr & Kim, 1992).

Is it possible to suggests, similarly, a psycho-physical theory that explains con-
sciousness and the brain/consciousness relation, based on quantum theory? Several 
articles proposing theories of this kind (see, e.g., Hameroff & Penrose, 1997) are in-
cluded in the collection of articles edited by Shear (1997) on the ‘hard problem’ devel-
oped by Chalmers (1996, 1997a). In a paper in response to those articles, Chalmers 
(1997b) writes that works founded on quantum theory are still at the speculative level, 
and it is not clear how the structure of the description and the quantum explanation 
are linked to the structure of consciousness.

The mosaic example: Is the mosaic example likely to teach us anything relevant to 
the explanation of consciousness as emergent phenomena? The answer to this ques-
tion depends on the answer to the following one: can mosaic patterns be taken as pos-
sessing emergent properties that are given a satisfactory explanation? To answer this 
latter question I shall first summarize the three main and most relevant characteristics 
for our concern with this example:

	 (a)	 By means of a system of geometrical schemes it is possible to identify in the 
mosaic example different mosaic patterns. These mosaic patterns differ con-
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ceptually from an accidental group of several shapes in the mosaic example. 
These are patterns possessing new properties, possessing new meanings im-
parted to them by the system of geometrical schemes.

	 (b)	 By means of the mosaic program it is not possible to explain the nature of 
mosaic patterns or the system of the geometrical schemes whereby mosaic 
patterns are identified. Furthermore, identifying mosaic patterns has no 
influence on the production of the mosaic program. (The latter point has an 
interesting implication for “downward causation”, according to which emer-
gent phenomena have a causal influence on the source phenomenon. This is 
an elaborate subject, which is beyond the present purpose, so I shall not 
expand on it. See, e.g., Kim, 1992, 1996.)

	 (c)	 Given an identified mosaic pattern, by means of the mosaic program it is 
possible to explain the stages of construction of this mosaic pattern and to 
calculate the probability of its occurrence.

In light of these characteristics it comes out, first, that a given mosaic pattern pos-
sesses an emergent property according to (a) and (b), and second, that a satisfactory 
explanation for this pattern may be offered according to characteristic (c).

Given this answer, I shall return to my previous question: can the mosaic example 
teach us anything relevant to the explanation of Conscious behavior as emergent phe-
nomena? That is, is it possible to explain mentalistic phenomena as we explain the 
mosaic patterns? The answer depends on the following analogies:
–	 between the individual's brain and the mosaic program, where the brain, like the 

mosaic program, creates a behavior mosaic;
–	 between the consciousness system and the system of geometrical schemes, where 

a part of the behavior mosaic acquires a special characteristic, a new property, by 
the mental system, and as a result turns into a mental behavior pattern (perhaps 
by conscious-induction, see chapter 8). 

On the assumption that these analogies indeed hold, it may be possible to suggest accord-
ing to characteristic (c) a guideline to explain conscious behavior as an emergent phe-
nomenon: given a mental behavior pattern, we shall explain by means of cerebral proc-
esses the stages of construction of this mental behavior pattern and we shall calculate the 
probability of its appearance.

However, it seems to me that this analogy rests on shaky ground. First, given a 
mental behavior pattern, it is hard to see how this behavior pattern can be built by an 
appeal to neurophysiological knowledge of the brain, or how the probability of its oc-
currence can be calculated by resorting to this knowledge. (Clearly, the production of 
a given behavior involves other complicated mechanisms.) While in the case of the 
mosaic example it is easy to offer these explanations for any (identified) given mosaic 
pattern, to the best of my knowledge (and see discussions in the previous chapters, 
especially chapter eight), we do not have the means to offer an explanation of this kind 
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for mental behavior. For example, it is hard to see how it is possible to explain the 
components of the following mental behavior pattern (i.e., to describe how the com-
ponents were created and developed, and to calculate the probability of their occur-
rence): David’s desire to meet Ruth in Tel Aviv, his belief that a journey by train is the 
most efficient means of realizing this desire, and the action that realizes his desire.

Secondly, an analogy may be suggested between a geometrical-scheme system, 
which identifies different mosaic patterns, and the mental system, which makes a cer-
tain behavior in the mosaic of behaviors a behavior pattern carrying conscious mean-
ing. However, this analogy is nothing but a very loose similar feature. It is quite clear 
how to identify mosaic patterns by means of a system of geometric schemes (by a proc-
ess of scheme fitting); but we do not have a theory or process that clarifies for us how 
the mental system makes a behavior a mental behavior pattern. All we know is that it is 
possible to suggest a practical, mentalistic explanation for a given behavior by an appeal 
to internal conscious factors, for example, an appeal to the individual’s will/belief.

Thirdly, a system of geometrical schemes is external to and independent of the 
mosaic program; but the consciousness system depends on the brain, which in a way 
not understood is responsible for its creation; and while it is very easy to explain how 
a system of geometrical schemes is formed, there is still no theory explaining how the 
consciousness system is created and functions.

What is the implication of this discussion for multi-explanation theory? To my mind 
the conclusion arising from this discussion is as follows: although it is accepted to 
think that conscious behavior originates in the action of the brain, it does not seem 
possible to suggest an explanation for consciousness as an emergent phenomenon, not 
by analogy to chemical reactions and not by analogy to the mosaic example. Methodo-
logically, then, it is useful to use multi-explanation theory as a means of explaining 
mental behavior because this theory can deal coherently with the two main and im-
portant components of this complex behavior: on the one hand it can deal with the 
neurophysiological-behavioral system by using mechanistic explanation schemes, and 
on the other hand it can deal with the mental-consciousness system by using mental-
istic explanation schemes, schemes that have undergone Scientification, so they are 
proper from the viewpoint of scientific methodology.
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