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Abstract

This article discusses the cognitive function of instincts in animal world. The undertaken re-

search demonstrates that the formation of individual’s ability for a certain (complex) action requires

having a corresponding specific inborn genetic capacity — the scheme of instinct for that action. Us-

ing anthropomorphic approach and the critical verification of its application, authors of this article

have revealed the elementary inborn cognitive capacities lying at the basis of the main types of an-

imals’ learned behavior. Special attention is given to the inborn mechanism of animal learning by

imitation. The suggested conception of the schemes of instinctive behavior is applied to the analysis

of the level of cognitive skills that could be achieved by exercising and training.
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mentary cognitive capacities, animals’ learning by imitation, abilities and skills.

Introduction

In modern biological science, since the
publication of the remarkable works of Kon-
rad Lorenz, cognitive ethology occupies a
prominent position'. Ethology can be defined
as branch of biology studying animal behav-
ior under natural conditions. By these times
biologists have understood that there is few

chance of revealing the true nature of ani-

' The most influential publications of Conrad

Lorenz include King Solomon's Ring, Rout-
ledge Classics (2002), Civilized Man's Eight
Deadly Sins. Egmont Books (1973), Behind
the Mirror: A Search for a Natural History of
Human Knowledge, Mariner (1973), The Year
of The Greylag Goose, Eyre Methuen (1979),
The Foundations of Ethology, Springer (1981).

mal behavior putting them into cages and
suggesting unnatural tasks so characteristic
for the period of radical behaviorism.
Readers of Lorentz works were influenced
by details of his approach especially by his
famous imprinting phenomenon. Readers were
delighted with the picture of a group of
gooslings hastily following their "mother" -
strolling Professor Konrad Lorentz. There was
also a significant scientific achievement: Lo-
rentz revealed the phases of animal instinctive
action. Instinctive action begins with the per-
ception of the triggering indicator, called the
“releasing stimulus”. The following rigid se-
quence of invariant instinctive actions Lorenz
called fixed action pattern (FAP). Taken as a
whole, the Lorentz concept of instincts was

strictly evolutionary, fundamentally based on
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the principle of natural selection. "Among the
driving forces of all organic formation, along
with the processes of mutation and recombina-
tion of genes, natural selection plays the most
important role,” - wrote the founder of ethology
(Lorenz, 1974).

Since the sixties of the last century the
following general characteristics of instinctive
behavior have been widely recognized:

e automaticity (a modern term for the rig-
idness of instinctive behavior),

e insuperability (in regard of individual’s
capacities),

e "maturation" at a certain point in the de-
velopment of the individual,

e "launch" by some external indicator,

e the inherent nature for each species of
animals,

e immutability for the period of activeness
of the given instinct,

e not requiring any prior learning (Birney

& Teevan, 1961).

Many aspects of cognitive psychology
actually present philosophy of animal cogni-
tion especially when they discuss not only
problems like sensual perception and memory
but also such specific areas as animal reason-
ing and problem solving. Philosophy of ani-
mal cognition today is largely overlapped
with psychology of animal cognition, evolu-
tionary psychology, cognitive ethology and
theory of animal intelligence. Quite naturally
the philosophy and psychology of human
cognition is far ahead of the theory of animal
cognition. Consciously or unconsciously in-
vestigators of animal cognition use the results
of theories of human cognition and human
intelligence. Actually, this natural trend in
cognitive ethology is a kind of anthropomor-

phism well known by its penchant for ex-

tremes. It raises doubts if wouldn’t the present
anthropomorphic approach to animal cogni-
tion land into errors of extremes.

Anyhow, to move forward with the stra-
tegic line of getting better understanding of
animal behavior and cognition by applying
anthropomorphic approach we have first to
formulate strictly the means and basic princi-
ples of modern conception of human cogni-
tion. So we complete these introductory notes
by a short outline of the basic statements of
the theory of cognition and problem solving.

Let us start with a short overview of the
theory of cognition. Cognitive system is a
system composed of scope of initial (basic)
knowledge capable to produce new know-
ledge. The history and philosophy of science
prove that knowledge is a kind of relative
truth that becomes more precise and reliable
with the progress of sciences.

Knowledge is an answer to a certain
question. The latter together with its context
composes a problem. So producing know-
ledge requires solving intellectual problems.
Producing new knowledge humans and ani-
mals achieve a better view of the world — a
process which is called cognition.

Intellectual capacities we consider as the
main basis of cognition and problem solving.
From the standpoint of biology, mind is the
cognitive function of the brain. It is not occa-
sional that in everyday language having good
mind means having brains. Thus we conclude
that cognition, problem solving and intelli-
gence are close synonyms.

From the evolutionary point of view,
higher cognitive abilities provide better adap-
tation. Everyone could agree that cognition
and knowledge are resultants of thought. But

since there are more than a dozen interpreta-
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tions and definitions of human thinking we
will consider the term thought in its most nar-
row sense: thinking is first and foremost the
process of searching answers to questions, the
process of problem solving. Accordingly, psy-
che we interpret as the function of the brain for
guiding organism’s behavior. It is important
also to take into account that humans have two
levels of cognition — the sensory cognition and
the abstract thinking.

Now some principle statements of problem
solving approach to the processes and mecha-
nisms of cognition. Problems are solved by
problem analysis and solution synthesis (idea
generation). The main means of problem analy-
sis are

e concentration on the main factors of the
problem,

e deduction of conclusions,

e division of the problem into sub-problems
(by animals — extending the frame of main
factors).

The above outlined problem solving ap-
proach helps to conceive that the level of (an-
imal and human) intellect may be measured
only by standard tests (by animals — in natural
environment). In this line, one can define cre-
ativity as the ability for finding new solutions.
In certain situations significant creative solu-
tions are indispensible. But significant crea-
tive solutions are rare occasions in individu-
al’s life. So success is brought predominantly
by good solutions backed by strong analytic
abilities, sufficient amount of knowledge and
will for problem solving.

In the following parts of this article we’ll
examine the applications of the above short
sketch of the main statements of the theory of
human cognition and problem solving to the

main forms of animal cognitive activities thus

revealing the effectiveness of applying the
critical anthropomorphic approach for under-
standing basic phenomena of animal cogni-

tion.

Instincts and Animal Cognition

Philosophers and biologists fully agree
that all the immense diversity of behavior of
animals and humans belongs to two distinct
classes — instinctive behavior and learned be-
havior. It is widely accepted today also that
instinctive behavior has quite a rigid mecha-
nism: it starts by perceiving a genetically rec-
orded indicator (releaser) and continues in
strict succession of genetically conditioned
steps (actions). The genetic nature of instinc-
tive rigid behavior, from the first glance,
leaves no room for presuming a connection
between inborn genetic behavior and cogni-
tive processes.

Learned behavior by man and animal re-
quires individual’s experience and in one way
or another presumes the presence of intelli-
gence. In its simplest form, learned behavior
could be gained by blind try and error activi-
ty. At this level there is no need for any high
level cognitive capacity. Judging superfluous-
ly, learning by blind try and error activity
needs only sensual perception and memory.
But why should an individual keep on at-
tempting errors after errors? So we should
presume that to solve problems by try and er-
ror method animals need also a kind of spe-
cial instinct, namely, the instinct for finding
solutions of problems.

Frogs and lizards have no teachers to
learn hunting. Instead they have the instinct of
hunting. The instinct of hunting, as any other
instinct, tells them in a generalized form: in
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all cases of appearing releasing indicator (RI)
follow the scheme of a corresponding instinc-
tive action (IA). However, having the general
rule of instinct is quite far from the ability to
generalize personal experience. To be able to
learn generalization an individual should be
endowed by nature (by the genome of its spe-
cies) the genetic instinct of generalization,
more precisely, the genetic instinctive scheme
of generalization.

Instincts of animal species comprise a
fundamental encyclopedia of “knowledge” of
their environment and means of survival ac-
cumulated by thousands and thousands of
generations. The advantage of genetic in-
stincts and inborn behavior are completely
apparent: from the moment an individual
comes to this world it knows the ways of sur-
vival — without spending a single minute of
time for learning the huge scope of useful in-
formation stored in the genome of species.

Unfortunately, instinctive behavior adap-
ted to certain environment becomes a serious
disadvantage for animal species in a rapidly
changing environment. In the periods of rapid
environmental changes like Great Ice Age, an-
imals could be helped by learned behavior giv-
ing a chance for adaptation to newly formed
environmental conditions. Possibly, if there
were no rapid climatic changes on the planet
Earth the learned behavior and stronger cogni-
tive capacities would not provide significant
advantage in adaptation and to these days
there would not appear yet on the Earth ab-
stract thinking exercised by human intellect.
On the other hand scarce food and fierce
struggle for existence have greatly stimulated
the appearance of species capable of learning
behavior.

The behavior of animals and humans is
divided into instinctive (genetic) and acquired
(or learned) forms. The first of them is char-
acterized as being inborn, sufficiently rigid,
automatic scheme of behavior for each given
biological species. The second type of behav-
ior is based on the life experience of the indi-
vidual. Within the framework of these charac-
teristics, everything seems to be fairly clear,
straightforward and not causing any discus-
sions. Disagreements arise mainly in connec-
tion with the following question: how is prin-
cipally possible the process of animal learning
as such if a particular biological individual
does not preempt the corresponding anatomi-
cal and physiological structures and mental
qualities, in particular if he does not inherit in
any form the acquired experience of the par-
ents?

The answer to this fundamental question
could be significantly facilitated if it was first
considered in relation to man and then the an-
swer, in the appropriate modification, were
extended to all kinds of animals. The activity
of a modern adult as a social being in general
terms is characterized by a division of labor.
Society is a conglomerate of people of various
specialties. We can consider generally accept-
ed the principle that the effective and success-
ful teaching of a given specialty requires the
trainee to have a corresponding natural, in-
nate capacity. This conclusion becomes quite
obvious if we consider modern school educa-
tion. Specifying this reliable conclusion of the
modern pedagogy, we can, as an intermediate
prerequisite, adopt the following statement:
the effective formation of a young specialist
requires an innate capacity for learning.

As noted above, the classical instinct
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contains the cognitive experience of previous
generations of animals of this species. With
the advent of learning behavior, animals ac-
quire a new channel for gaining knowledge
about the surrounding reality. It is quite clear
that the higher is the rank of the animal spe-
cies in terms of the level of development of
the psyche, the higher is the possibility of
learning behavior in this species and the more
important is the role of the acquired experi-
mental knowledge in the behavior and life
order of this species. In this respect, the posi-
tion of the human species is exceptional, since
man's ratio can even overcome instinctive

urges.

Learned Behavior and the Instinct
of Making Conclusions

The instinct for finding solutions of prob-
lems may provide an individual certain ad-
vantage in the struggle for life if there would
be maid useful conclusions from problem
solving experience. There are three ways of
deriving conclusions in human logic of rea-
soning:

e Deductive (necessary) conclusions from
given premises,

e Inductive conclusions (generalizations of
empiric data),

o Conclusions by analogy, guessing a solu-
tion for a given case on the basis of the
solution of a similar case.

Which of them could be revealed or pre-
sumed in animal behavior?

Humans and animals are continuously
surrounded by ‘“noises” — different kind of
stimuli having some biological significance
but not related directly to any concrete indica-

tor of instinctive or learned behavior. If a spe-

cies of animals were not able ignoring noises
it would spend enormous time and energy re-
sponding to noises and thus would be on the
side of losers in the struggle for life. The huge
amount of evidence of these arguments leads
to the conclusion that in the animal world
there must be an instinct (inborn genetic ca-
pacity) for distinguishing between “noise”
and meaningful stimuli.

Since the noise of stimuli by its nature
involves innumerable types of agents, there
couldn’t be any single releasing indicator for
the noise discriminating instinct. So this in-
stinct should be a scheme of instinct oriented
not towards a concrete stimulus but rather to-
wards the absence of all biologically relevant
stimuli. The instinct of discrimination must
also have a threshold, as it is in every classi-
cal instinct.

A special case of noise discrimination is
presented by the behavioral phenomenon of
habituation (Groves & Thompson, 1970; Bou-
ton, 2007; Domjan, 2010). Due to constant
changes in conditions of existence, important
incentives and vital factors become insignifi-
cant, background conditions. In order to get
rid of such a background noise, animals and
humans have developed a protective mecha-
nism of ignoring such "degenerate" stimuli, in
behavioral sciences called habituation. As
many observers have mentioned, an animal
ceases responding to a stimulus that previous-
ly worked as an effective means of prediction
just in the result of habituation.

Let us try mental modeling, suggesting
possible schemes of algorithms for cognitive
activities of animals. With such modeling, the
psychological phenomenon of habituation can
be represented by the following steps of the

“inner discourse” of animals:
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A. When the first few cases of lack of con-
firmation of the utility of some form of
response appear, put this form of re-
sponse "under control", make it an object
of careful consideration.

B. If the number of unconfirmed cases ex-
ceeds the specified threshold value, then
turn on the mechanism of habituation —
an increasingly rare and less energetic re-
sponse.

C. In the rate of habituation, take into ac-
count the frequency of unconfirmed cas-
es.

Of course, one can’t be sure that just in
this formulation the "algorithm of habitua-
tion" is written down genetically. Moreover,
apparently, in different animal species the pat-
tern of habituation is set by somewhat differ-
ent formulations. The main thing here is that
there is a certain quantitative threshold, after
which the mechanism of habituation is turned
on. This central moment of the phenomenon
of habituation can be set by the following
brief formulation: (B*) "If the number of con-
firmed cases of the response error has reached
a given threshold value, turn on the mecha-
nism of habituation." And this is the scheme
of inference by incomplete induction: if all
cases considered confirm that objects S pos-
sess property P, then we can generalize "All S
are P". Thus, we have established that incom-
plete induction lies at the basis of the sche-
matic of habituation.

It remains to make sure that the formu-
lated schematic of the phenomenon of habitu-
ation (B*), identified through an anthropo-
morphic approach, can be realized at the level
of animal sensory cognition. It is easy to see
that all the elements of the short formulation
of the schematic of the phenomenon of habit-

uation (B*) - threshold value, confirmed cas-
es, erroneous reaction, the mechanism of ha-
bituation — all of them without any difficulty
can be realized at the level of animal sensory
cognition.

The most known form of cognitive activ-
ity of animals, known to mankind from time
immemorial and studied in detail by scien-
tists, is the conditioned reflex. Non-specialists
may ask why Academician Ivan Pavlov was
awarded the Nobel Prize for research of the
conditioned reflex in the salivation of dogs?
In fact, according to the exact formulation of
the Nobel Committee, the prize was awarded
“in recognition of his work on the physiology
of digestion, through which knowledge on
vital aspects of the subject has been trans-
formed and enlarged™”.

The connection of the conditioned reflex
with digestion discovered by Pavlov so capti-
vated physiologists that in this subject several
areas of research have been formed — like
forward conditioning, simultaneous condi-
tioning, second-order and higher-order condi-
tioning, backward conditioning, temporal
conditioning, zero contingency procedure,
extinction — each of them requiring its theory,
models and in certain cases also equations for
quantitative assessments. Researchers have
mentioned also that the conditioned stimulus
has a predictive function (Dayan, Kakade, &
Montague, 2000; Kirsch, Lynn, Vigorito, &
Miller, 2004).

Yet, in the aspect of the learned behavior,
the logic of the conditional reflex is as ele-
mentary as in the above case of habituation.
This logic can be set by the following brief

> Pavlov, 1. (1904). Nobel prize presentation

(www.nobelprize.org/nobel prizes/medicine/la
ureates/1904/)
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formulation: (B**) "If the number of cases
when a stimulus S was observed before the
given unconditional stimulus US has reached
a given threshold value, turn on the mecha-
nism of conditioned prediction." And this is
the scheme of inference by incomplete induc-
tion: if all cases considered confirm that ob-
jects S possess property P, then we can gener-
alize "All S are P". Thus, we have established
that incomplete induction lies also at the ba-
sis of the schematic of conditioned reflexes.

Many ethologists have mentioned that
animals have to face a multitude of stimuli in
their natural environments, very few of which
could be useful as predictors. Let us think up
what kind scheme of algorithm could be help-
ful in choosing possible pretenders for being a
useful predictor? As a first approximation to
the answer, we suggest the following two
steps:

A. When the first few cases of some agents
appear that precede a concrete uncondi-
tioned stimulus, put these agents "under
control", considering them as probable
predictors.

B. If the number of observed cases where an
agent under control has preceded the giv-
en unconditioned stimulus exceeds the
specified threshold value, then turn on
the mechanism of conditioned prediction.
We would like to mention also that the

suggested schematics of the conditioned pre-
diction (B**) can be easily realized at the lev-
el of animal sensory cognition. All the ele-
ments of the suggested formulations — thresh-
old value, agents, observed cases, preceding
cases, unconditioned stimulus — without any
difficulty, can be realized at the level of sen-

sory cognition.

Some authors mention among the basic
forms of animal behavior also the learning by
observation. However, such an attitude does
not seem convincing to us. In general, all
learning is based on observation. The subject
of learning is the behavior of the animal in the
surrounding reality, and information about the
extra-world can be obtained only by observa-
tion. One could single out learning by obser-
vation separately in its opposition to imitation
learning. However, learning by imitation also
takes "information" from observation, though
this time not by observing natural phenome-
na, but mainly by keeping a watchful eye on
parents, peers and other members of the pack.
So let us concentrate on learning by imitation.

Serious studies of imitation in the animal
world were started by Thorndike back in the
late 19th century (Thorndike, 1911). Over the
years, several theoretical models have been
proposed for an adequate understanding of
imitation: the hierarchical approach (Byrne &
Russon, 1998), the structural approach (Whit-
en, 1998), the ethological analysis (Miklosi,
1999), the model of the mechanisms of imita-
tion (Zentall, 2006), social-cognitive approach
(Byrne, 2005), the theoretical-cognitive ap-
proach (Bates & Byrne, 2010). As a result, a
non-strict concept of "true imitation" was
formed, opposing it to associative learning by
observation (Heyes & Ray, 2000; Heyes,
2000).

The complexity of the essence and me-
chanisms of learning by imitation has found
its reflection in the terminology of publica-
tions. In an effort to emphasize the central
role of imitation in the process of socializa-
tion, R. Byrne titled his article in the form of
the famous slogan: "Social cognition: imita-
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tion, imitation, imitation" (Byrne, 2005). Some
authors, however recognizing the difficulties in
the theoretical understanding of imitation, pre-
ferred to return to the common characteristic of
imitation as "aping" (Whiten, Horner, Litch-
field, & Marshall-Pescini, 2004).

Researchers have mentioned that imita-
tion follows the observation of a concrete be-
havior (Frith & Frith, 2012). But few of them
asked what makes animals to imitate the ob-
served action. One can clarify this situation
by comparing the mechanical imitation and
imitation of behavior. In the first case, imita-
tion occurs without any understanding of the
meaning and purpose of the imitated action.
Wherein, there are no guarantees that even if
the copy were a complete one, the imitator
would use it in right place and at the right
time. The main hindrance here is that the imi-
tator does not know the goal of the imitated
action, as well as does not understand its es-
sence.

Respectively, imitation can acquire some
specific behavior, if the imitator envisions
what his goal is. An even greater level of un-
derstanding is required for a more or less ade-
quate representation of the essence of the imi-
tated action. Since each concrete action can
be represented as a solution to a particular
problem, the essence of an action can be in-
terpreted as a scheme for solving the corre-
sponding problem.

Finally, as in all the above cases of the
learning behavior, three more factors should
be involved in the process of learning by imi-
tation — observation, attention and motivation.
Observation is the universal feature of the liv-
ing organisms. Without motivation, there can

be no action. Attention to the nearest envi-

ronment became a vital necessity with the ad-
vent of predators.

Now let us turn to the most effective
means of cognitive activity — inferences by
analogy. Being the weakest form of argumen-
tative reasoning, analogy is indispensable as a
means of discovering new ideas and solu-
tions. All methodologists of science note the
exceptional role of analogy in scientific dis-
coveries and technical inventions (Harry, 203;
Baron, 2008; Salmon, 2012). R. Djidjian even
argues that the analogy is a universal means
of finding solutions to all types of intellectual
problems. He introduced the concept of
"smart analogy", based on the essential char-
acteristics of the objects being studied, which
ensures the effectiveness of analogy when
searching for the solution of the problems un-
der study (Djidjian, 2004; 2011).

What about using analogies in animal
cognition? Analogy is present in all forms of
animal self-learning and independent search
for solutions. The simple analogy can be pre-
sented by the following scheme of instinct:
“Act as in the previous similar cases”. But
how could be assessed the similarity? This
could be done only by understanding. So we
come to the central problem of animal under-

standing. (See the following section.)

The Inborn Capacity for Certain Activity

In general, every complex action, includ-
ing cognitive action, has in its basis an appro-
priate instinct (or instinctive scheme). The
main idea of this article is to introduce beside
the classical instinct the conception “the in-
stinct of a scheme of action”. The classical

instinct launches a complex succession of ac-
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tions by a genetically recorded indicator (re-
leaser). In contrast, the instinct of a scheme
of action needs certain amount of experience
and learning. The inborn genetic instinct of a
scheme of action is a potential capacity. The
cases of an individual’s positive experience in
the implementation of this action transform
the given potential capacity (the potential ge-
netic scheme of action) into effective ability
and skill (acquired habit) to produce this ac-
tion. Just this process of gaining positive ex-
perience in exercising the given inborn genet-
ic scheme of action and transforming the giv-
en potential capacity (the potential scheme of
action) into effective ability and skill (ac-
quired habit) is called learning.

Learning is a cognitive action. As a C0gQ-
nitive action, it requires memory; as a cogni-
tive action, it requires motivation. Learning as
such requires also attentive observation — at-
tention to what happens around, observation
of environment. Positive reinforcement is im-
portant in learning since it is a means for in-
creasing learner’s motivation. Implying the
conception of the schemes of instinct for ac-
tion to the field of cognition one can conclude
that learning an action requires an inborn
genetic potential capacity for this action. In
short, learning requires the instinct for learn-
ing.

The genetic instinct of the capacity to a
certain type cognitive action (behavior) is rad-
ically different from the instinct of action in
that that it requires learning, becomes ability
only through learning. Using Immanuil Kant's
terms one can propose that classical instinct is
a priory (independent of experience) while
the instinctive scheme (capacity) of a certain
behavior is a posteriory, gained with the help

of individuals experience.

The phenomenon of instinctive capacity
to a certain action (or behavior) demonstrates
itself in the fast learning of this action. In
human learning it is qualified as having an
inborn inclination (aptitude or talent). Best of
all the inborn inclination is demonstrated by
gifted (talented) children, especially in the
fields of mathematics and musical perfor-
mance.

The decisive role of inborn aptitude and
giftedness in achieving highest level of per-
formance is widely accepted in modern peda-
gogy. The heads of the educational sphere of
the United States show a great understanding
of the problem of educating gifted children. A
federal Act suggests the following definition
for giftedness: “The term "gifted and talent-
ed" when used in respect to students, children,
or youth means students, children, or youth
who give evidence of high performance capa-
bility in areas such as intellectual, creative,
artistic, or leadership capacity, or in specific
academic fields, and who require services or
activities not ordinarily provided by the
school in order to fully develop such capabili-
ties®" (Johnsen, 2011, p- 7).

In modern pedagogy has received wide
recognition the principle that giftedness is an
inborn (we would say - genetic) intellectual
quality which should be developed by educa-
tors into specific skill the highest demonstra-
tion of which is usually called talent (Gagne,
2000; Johnsen, 2011).

The giftedness of an individual is a po-
tential capacity. Only hard work and exercises
could transform it into high skilled talent. The
role of systematic exercises is so significant

that even experienced educators often have

* No Child Left Behind Act. P.L. 103-382, Title
X1V, p. 388.
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difficulties in setting apart the contribution of
the inborn giftedness and hard training (Col-
win, 2008; Gladwell, 2008).

Here arises the principle question: is
there a limit for the strengthening the level of
a certain action by appropriate exercises? Yes,
this limit is contained in the definition of ac-
tion. The instinctive capacity becomes an
ability of performing the concrete action
through learning by copying, while farther
progress is made through self-learning. The
latter could be realized by blind method of
search and errors or by independent thinking
using analysis and analogies (Djidjian, 2004).

The inborn inclination for certain activity
is a potency, the content of which is realized
(filled up) by accidental search and training.
In large, it is the combination of instinctive
behavior and learning. Apparently, every an-
imal species has its own set of inborn inclina-
tions.

“Talented” (more capable) animals (like
humans):

A. require less examples,

B. achieve a higher skills,

C. show creativity, find new methods of ac-
tion.

At the same time, both qualities are ge-
netically assigned since the speed of learning
is determined by inborn inclinations for atten-
tion, interest, motivation, imitation, under-
standing, competitiveness. The level of mas-
tery achieved is determined by the amount of
training exercises.

However, even the highest level of mas-
tery belongs to the given concrete form (or
skill) of action. An animal and human indi-
vidual can achieve a radically new form (or
modus) of action through the constant search
for new ideas and solutions either by blind

search, or by analogy. And this is what is
called creativity.

From times of W. Kohler’s famous bana-
na problem solving experiments with chimps
(Kohler, 1927), there were few studies on ani-
mal creative behavior. The situation radically
changed by the end of the past century
(Goodall, 1986; Boinski, 1988; Griffin, 1992;
Reader & Laland, 2003). Modern ethologists
have got deeply involved into studies of animal
creativity. All of them are fascinated by the
creative insight of the macaque Imo who was
first to wash potatoes before eating them — an
invention that soon started the tradition pota-
toes washing in her troop. Researchers claim
that they have established examples of innova-
tions in primates, marine mammals, dogs, in-
sects, and even birds and insects. Anyway,
professional ethologists have to admit that rec-
orded cases of animal creativity are rare — by
primates about two dozen (Kaufman & Kauf-
man, 2004).

A. B. Kaufman and J. C. Kaufman claim
proposing the first model of animal creativity
(Kaufman & Kaufman, 2004). They call their
conception of animal creativity “three-step
pyramid”. Its first level comprises the ability
to recognize the novelty; the second level is
presented by observational learning. The third
and highest level, “the actual ability to be in-
novative” authors define as the ability “to cre-
ate a tool or a behavior that is new and differ-
ent with the specific understanding that it is
new and different” (Kaufman & Kaufman,
2004).

By stressing the importance of “specific
understanding” in the process of innovation,
A. B. Kaufman and J. C. Kaufman hit the
principle point of creativity. Unfortunately,
rightly accentuating the principle importance
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of understanding in creative innovation, they
actually reject animal creativity. Because there
is no scientific study proving that animals pos-
sess any level of understanding (Miklosi, 1999;
Call & Tomasello, 1995; Whiten & Ham,
1992).

The well-known facts tell us that chimps
can't learn human language (have not the in-
stinctive capacity of building words), while
parrots do not understand the words they hear
and pronounce (since they have not the in-
stinct of contextual use of wards). So it can be
concluded that besides the general instinct of
learning there are instincts for learning a
special type of action (behavior) and these
are the instinctive capacities for certain ac-
tions.

Moreover, Henri Fabre’s striking exper-
iments demonstrate unconditionally that there
is no trace of understanding in the most com-
plex and “purposeful” activities of insect (Fa-
bre, 2002). Is not enough the example of the
chimp behavior, who, imitating a person, ex-
tinguishes a small fire with a wet cloth, to
conclude that he has no understanding of his
actions?

And how it could be other way if we
humans are so far from understanding human

understanding?

Conclusions

In general, every complex action, includ-
ing cognitive action, has in its basis an appro-
priate instinct (or instinctive scheme). The
main idea of this article is to introduce beside
the classical instinct the conception “the in-
stinct of a scheme of action”. The classical
instinct launches a complex succession of ac-

tions by a genetically recorded indicator, in

modern terms — the releaser. In contrast, the
instinct of a scheme of action needs certain
amount of experience. This process of gaining
positive experience in exercising the given
scheme of action is called learning (or learn-
ing behavior).

Learning is a cognitive action. As a C0g-
nitive action, it requires memory; as a cogni-
tive action, it requires motivation. Learning as
such requires also attentive observation — at-
tention to what happens around, observation
of environment. Positive reinforcement is im-
portant in learning since it is a form of in-
creasing learner’s motivation. Implying the
conception of the schemes of instinct for ac-
tion to the field of cognition one can conclude
that learning an action requires an inborn po-
tential capacity for this action. In short, learn-
ing requires the instinct for learning.

The instinct of the capacity to a certain
type (cognitive) action (behavior) is radically
different from the instinct of action in that
that it requires learning, becomes ability only
through learning.

The capacity to a certain action is set ge-
netically, its implementation occurs due to the
minimum number of examples, and the level
of development of the ability is determined by
the training exercises.

There are three basic schemes of the
learned action — the conditioned reflex, learn-
ing by imitation and self-learning by analogy.
The seeds of deduction are present are present
in the structure of conditional reflexes. We
saw incomplete induction in the basis of
learning by imitation.

Learning an action requires an inborn po-
tential capacity for this action. The capacity
of learning itself requires the instinct for

learning.
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There are no limits for critical anthropo-
morphic approach to animal cognition. An-
thropomorphism is the best heuristic for un-
derstanding animal psychology. It requires
only introducing critical corrections to ex-
clude all the presumptions of human abstract
thinking and conceptual understanding by an-
imals.

Analogy is present in all forms of animal
self-learning and independent search for solu-
tions. The simple analogy in animal cognitive
capacity can be presented by the following
scheme of instinct: “Act as in the previous
similar cases”.

The phenomenon of instinctive capacity
to a certain action (or behavior) demonstrates
itself in the fast learning of this action. In
human learning it is qualified as having an
inborn inclination (aptitude or talent). Best of
all the inborn inclination is demonstrated by
gifted (talented) children, especially in the
fields of mathematics and musical perfor-
mance.

Apparently, every animal species has its
own set of inborn inclinations.

“Talented” (more capable) animals (like
humans)

A. require less examples,

B. achieve a higher skills,

C. show creativity, find new methods of ac-
tion.

At the same time, both qualities are ge-
netically assigned since the speed of learning
is determined by inborn inclinations for atten-
tion, interest, motivation, imitation, under-
standing, competitiveness. The level of mas-
tery achieved is determined by the amount of
training exercises.

An animal and human individual can

achieve a radically new form (or modus) of

action through the constant search for new
ideas and solutions either by blind search, or

by analogy. And this is what is called creativi-

ty.
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