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Abstract
The article is devoted to the features of human imprinting in terms of psy-
chology and neuropsychology. The author correlates the formative periods of 
attachment in children and adolescents with the phases of the formation of 
the brain. Imprinting occurs in specific, sensitive periods (usually in child-
hood and adolescence), usually with one fold, and its consequences are often 
irreversible. Unlike conventional learning or conditioned reflexes, imprinting 
has no need to be supported, the information about the impression usually is 
not forgotten, and negative reinforcement and painful stimuli only increase 
imprinting. However, some response to stimulation may be embodied only 
appear at the end of life through a large time interval after the imprinting has 
occurred. The article may be of interest not only from a theoretical point of 
view, but also used in the practice of psychotherapy of attachment problems 
and behavioral problems in general, both children and adults. The author con-
cludes that the biological phenomenon of imprinting broadly corresponds to 
the psychological phenomenon of attachment and has three stages of forma-
tion, corresponding to the three stages of brain development. This approach 
allows a better understanding of personal problems, with children, adoles-
cents, and adults, it links the problem of imprinting with Bowlby attachment 
theory, and helps to find the roots of today's problems and resource areas for 
their solution.
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Introduction

Let us begin with the definition. In a broad sense, imprinting (we could even 
say imitating the object of attachment) is a specific form of learning. It is a learning 
process that occurs in the early stages of the life of a social animal and reinforces 
behavioral patterns (recognizing one's congeners or their substitutes and gravitating 
towards them). It reinforces in the memory of animals (including humans) the attri-
butes of objects in the formation and adjustment of inborn behavioral acts (patterns). 
Objects, in this case, can come as parental animals or other members of the family 
or community (flock, herd, etc.), potential sex partners (males or females), as well 
as living objects running into which constantly and/or emotionally is significant for 
the individual (other creatures of the same kind, enemies, food objects, etc.). This is 
a very broad, generalized definition based both on medical or psychological defini-
tions and biological or ethological ones. [Bleicher, Crook, 1995; Corsini, Auerbach, 
2006; Wenger, 2005; Zhmurov, 2012].

Let us now examine the specifics of this phenomenon. Imprinting occurs dur-
ing certain, sensitive periods (normally, in childhood or adolescence) and, normally, 
at one dash, and its consequences are oftentimes irreversible. Compared with regular 
learning or conditioned reflexes, imprinting needs no reinforcing, as information 
on the impression does not usually get forgotten, while negative reinforcement and 
painful stimuli only augment imprinting. That said, certain reactions to an imprinted 
stimulus can manifest themselves only in the final stages of one's life, after a long 
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period of time has passed since the occurrence of imprinting. It is important to note 
one more characteristic: during moments of vulnerability, emotional pressure, or 
stress, the need for imprinting is so critical that anything can get imprinted on. K.Z. 
Lorenz describes a gosling which imprinted on the scientist himself and even tried 
to engage in sex with him [Lorenz, 1998, 51].

In relation to man, psychologists and psychotherapists normally use the term 
"attachment". It is quite an adequate synonym for imprinting in a broad sense. Attach-
ment, too, ensures imitating the object of attachment and, too, occurs during strictly 
designated, sensitive (emotionally strained) periods, and is, too, virtually irreversible, 
and, in the same way, certain patterns can manifest themselves not quite right away. 
And exactly the same way painful emotions associated with the object of attachment 
make that attachment unreliable (distressful, shunning, chaotic) but do not abate it. 
And, likewise, in a situation of poignant emotional stress virtually anybody or any-
thing can become an object of attachment (for instance, a toy furry chick).

At different age periods, children get various objects of attachment, which do 
not supplant but complement one another [Tolkachev, 1999, 12-13]. And, comparing 
neuropsychological studies [Luriya, 1978; Tsvetkova, 2010; Mikadze, 1999] with 
studies in child and developmental psychology [Obukhova, 1996; Avdulova, 2008; 
Pyatnitskaya, 2008], the author believes that these age periods overlap with the pe-
riods when the blocks of the brain are formed.

Periods of brain development and imprinting

70-80% of the first block of the human brain (the reptile brain, the upper com-
partments of the brainstem) form during the period of pregnancy, and it completes its for-
mation approximately by the end of the first year of life. It is during this period (perinatal 
and infantile) that one develops an attachment to one's mother and the closest members 
of the family (one's father, grandmother, etc.). By imitating them, the child picks up fa-
cial gesturing, hand gesturing, the phonetics of the mother tongue, and bipedal locomo-
tion. We may word the motto of this period of imprinting as "I am a man of this tribe".

The most vivid example of this is Mowgli children – children brought up by 
animals: their facial and hand gesturing and articulation form after the image of the 
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animals which became an object of attachment for them. They, normally, still do not 
pick up speech and bipedal locomotion.

Interestingly enough, in European and North American countries, where the fa-
ther's participation in pregnancy, childbirth, and rearing infants is quite a common prac-
tice, infants get attached to the father as much as the mother and do so quite early (by 
the 4-5th week), are able to recognize his face and voice, smile at and reach out for him, 
expressing their attachment [13, pp. 134–173]. In Latin America, where rearing chil-
dren is the job of a woman and married couples normally live with their expanded fam-
ily, children cannot recognize their fathers (cannot single them out among other men in 
the family: uncles, older brothers, grandfathers) sometimes until they turn three.

The second block of the brain (the brainstem, the formations of the interbrain 
and the medial parts of the cortex) develops from the age of three until the age of seven 
to eight. During this period, the child picks up its gender identity by imitating the par-
ent of its own sex (or his/her substitute) and displays its first attachment to the parent 
of the opposite sex. This period's motto is "I shall be a man/woman of this rank". It is 
apropos to note here that girls form the image of a woman collectively: a little from 
the mother, something from the beloved grandmother, and a bit from the nanny or the 
nursery teacher. It is for this reason that the image of a woman is often internally am-
biguous, not logical. But, on the other hand, its formation does not depend on whether 
there is the mother and can form even when one loses one's major figure of attachment. 
With boys, the image of a male is more wholesome, since it is imprinted from only 
one object of attachment: the father, the stepfather, a grandfather, an uncle, an older 
brother, the karate coach, an apartment neighbor, etc. However, in the event of the 
disappearance (due to death, divorce, or moving out) of the object of attachment, there 
is a possibility that the image of a male can just fail to form. And, subsequently, this 
can really complicate a male's social and personal life. Just like any imprint behavior, 
that is something quite hard to adjust, and, considering the fact that most practicing 
psychotherapists are women, the situation gets even more complicated.

At the same age, there occurs the differentiation of the role of objects of attach-
ment: one is associated with unconditional love, empathy, emotional reflection, and the 
other with support, protection, an example of how to overcome a stressful situation. 
It is not necessarily one's Mom and Dad, maybe vice versa as well, but it can be such 
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variants as an accepting grandmother and a protecting, overcoming mother, or a nanny, 
or any other variants. What it is important for the child is that these functions would 
be divided and it would "cry to Mom" and learn to "stand tall", "hold its ground" from 
Dad or his substitutes. This lets the child build basic relations in a team of children and 
pick up hierarchical relations with "significant adults", with the first, "singular", object 
of attachment outside the family (a nursery teacher, an instructor, a coach, etc.).

Of special importance is the "significant adult", specifically, as the object of 
attachment, and his/her influence on the future life of the person. Scholars most often 
write of the role of the first teacher and relations with him/her as the prototype of rela-
tions with a "superior" in one's future, adult life. And, since the first teacher oversees the 
formation of the class team [Brisch, 2014, 1-7], we can speak of the imprinting of basic 
social behavior (the role of a leader, victim, outsider, etc.) by the end of this period.

The third block of the brain (the motor, premotor, and prefrontal areas of the 
cortex of the frontal lobes of the brain) is responsible for the programming, regulation, 
and control of the flow of psychic activity. The period of its formation begins in one's 
early teens (9-12 years), has an active phase up until the age of 14-16, but continues 
in one way or another virtually until the age of 20-25. It is these functions that are cru-
cial to one's socialization, full-scale entry into the world, outside the family. And the 
object of attachment at this age totally shifts outside the boundaries of the family: it 
can be a popular performer, actor, the leader of a teen group, an athlete, a best friend, 
etc. The motto here is "I am a member of this group". Fans precisely exemplify this 
type of imprinting. The effects of this imitation persist, if in a smoothened fashion, for 
the entire life: one's way of thinking, style of conduct and reacting. That is, this is just 
what is implied by the "programming, regulation, and control of psychic activity". It 
is such reactions that humans "exhibit" when in a state of emotional excitement or 
stress. "The initial link to lead teen at risk can be called spontaneous folding of peers 
with similar level of development and interests" [Boleev, 2013, 146].

This holds true for norms of sexual behavior as well. Normally, girls, uncon-
sciously, "hone" their coquetry and flirt skills on a "safe object of attachment": the 
father, the stepfather, or a teacher. And it is good if the adult gets it the right way!

Furthermore, such an attachment to the object of imprinting can be reliable 
and unreliable. This is why a model of reliable attachment can be looked for during 
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one's teenage years. And this is why this characteristic of the formation is used by, 
for instance, British private schools. Children are, normally, put in such a school at 
the age of 12 and find themselves fully immersed in the environment of their co-
evals, are devoid of personal time and space, the ability to express their individuality 
in the way they dress, behave, or any other way, aside from engaging in studies and 
interacting in that collective. But, on the other hand, friendly relations and norms 
of behavior and relations arranged at this age stay with the person for the entire 
life and make him/her a sort of a member of a private circle, a certain caste. In the 
USSR, they quite successfully pursued the ideological line of fostering reliable at-
tachment – the idea of friendship and its paramount importance. Such friendship was 
a substitute for attachment to one's parents and family, for working mothers put their 
children in a nursery at the age of 2 months and extended days were guaranteed at 
school, with many putting their children in five-day schools. Friends acquired at this 
age remain one's friends for the entire life, and the loss of them or a betrayal on their 
part is taken as undermining one's reliable attachment. A "friend turned enemy" also 
leaves a mark for the entire life.

Conclusion

Summing up, we can say that the biological phenomenon of imprinting, in a 
broad sense, corresponds to the psychological phenomenon of attachment and has 
three formative stages which correspond to the three stages in the development of 
the brain. Such an approach helps get a better insight into personal problems, both 
of children and teenagers and adults, correlate it with J. Bowlby's attachment theory, 
and find the roots of today's issues and resource zones for resolving them.

References

1. Avdulova, T.P. (2008) Agressivnyi podrostok [Aggressive teenager]. Moscow: 
Akademiya.

2. Bleicher, V.M., Crook, I.V. (1995) Tolkovyi slovar' psikhiatricheskikh terminov 
[Explanatory dictionary of psychiatric terms]. Voronezh.



104

Mariya S. Rasnitsyna

Psychology. Historical-critical Reviews and Current Researches. 6`2014

3. Boleev, T.K. (2013) Psikhologicheskie mekhanizmy formirovaniya podrostkov 
gruppy riska [Psychological mechanisms of most at risk adolescents]. Pedagog-
icheskii zhurnal [Pedagogical Journal], 1-2, pp. 144-160.

4. Brisch, K. (2014) Teoriya privyazannosti i vospitanie schastlivykh lyudei [At-
tachment theory and education of happy people]. Moscow: Terevinf.

5. Corsini, R., Auerbach, A. (2006) Psikhologicheskaya entsiklopediya [Psycho-
logical encyclopedia]. Saint-Petersburg: Piter.

6. Lorenz, K. (1998) Oborotnaya storona zerkala [The flip side of the mirror]. Mos-
cow: Respublika.

7. Luriya, A.R. (1978) Funktsional'naya organizatsiya mozga [The functional or-
ganization of the brain]. In: Smirnova A.A., Luriya A.R., Nebylitsyna V.D. (ed.) 
Estestvenno-nauchnye osnovy psikhologii [Natural-scientific foundations of psy-
chology]. Moscow: Pedagogika, pp. 109-139.

8. Mikadze, Yu.V. (1999) Neiropsikhologiya individual'nykh razlichii v detskom 
vozraste [Neuropsychology of individual differences in children]. Unpublished 
thesis abstract (PhD.), Moscow.

9. Obukhova, L.F. (1996) Detskaya (vozrastnaya) psikhologiya [Children (age) 
psychology]. Moscow: Rossiiskoe pedagogicheskoe agentstvo.

10. Pyatnitskaya, E.V. (2008) Osobennosti formirovaniya obraza tela podrostkov, 
imeyushchikh psikhotravmiruyushchii opyt [Features of formation of body im-
age of adolescents with traumatic experiences]. In: Psikhologiya telesnosti: teo-
reticheskie i prakticheskie issledovaniya [Psychology of corporeality: theoreti-
cal and practical studies]. Penza: PGPU, pp. 23-36.

11. Tolkachev, V.K. (1999) Roskosh' sistemnogo myshleniya [Luxury of systemic 
thinking]. Saint-Petersburg: Empatiya.

12. Tsvetkova, L.S. (ed.) (2010) Aktual'nye problemy neiropsikhologii detskogo voz-
rasta [Current problems of neuropsychology of childhood]. Moscow, Voronezh: 
Modek.

13. Wenger, A.L. (ed.) (2005) Psikhologiya razvitiya. Slovar' [Developmental psy-
chology. Dictionary]. Moscow: PER SE.

14. Zhmurov, V.A. (2012) Bol'shaya entsiklopediya po psikhiatrii [Great encyclope-
dia of psychiatry]. 2nd ed. Moscow: Dzhangar.

http://publishing-vak.ru/psycology.htm


Psychophysiology 105

Imprinting and evolution of human brain

Импринтинг и развитие головного мозга у человека

Расницына Мария Сергеевна
Педагог-психолог средней СОШ 169 г. Москвы,

Московский институт открытого образования,
119415, Российская Федерация, Москва, ул. Удальцова, 21;

e-mail: MariaAl.Resn@gmail.com

Аннотация
Статья посвящена особенностям импринтинга у человека с точки зрения 
психологии и нейропсихологии. Она соотносит периоды формирования 
привязанности у детей и подростков с фазами формирования головного 
мозга. Может быть интересна не только с теоретической точки зрения, но 
и использоваться при практической психотерапии проблем привязанно-
сти и поведенческих проблем в целом как у детей, так и у взрослых.
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