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Abstract
This article focuses on the Soviet psychologist and founder of Russian neuropsychology, Alexander
Romanovich Luria, and his contribution to the development of neuroscience globally. The article begins with a short biography, with particular focus on the formation of Luria’s theoretical views. Key aspects of theory concerning the structural and functional organization of the brain are then discussed,
including Luria’s ideas on the three principal functional units and the interaction between them. In
conclusion, Luria’s scientific ideas are compared to developments in contemporary research.
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Аннотация
Данная статья посвящена выдающемуся советскому психологу, основоположнику отечественной
нейропсихологии Александру Романовичу Лурия, а также его вкладу в развитие мировой нейронауки.
В первой части статьи приведена кратная биография Александра Романовича, где особое внимание
уделяется этапам формирования теоретических воззрений ученого. Далее обсуждаются основные
аспекты теории структурно-функциональной организации мозга, в частности, взгляды А. Р. Лурия о трех
функциональных блоках мозга и их взаимодействии. В завершении статьи проводится сопоставление
научных воззрений А. Р. Лурия с разработками современных зарубежных авторов.
Ключевые слова: Лурия, нейропсихология, отечественная нейропсихология, три основных
функциональных блока мозга, нейронаука, нейропсихотерапия.

Background – Alexander Luria

p. 18), Luria and his relatives had to face all the difficulties that a Jewish family might encounter at that
time of hardship. Thus, only after the freedom of the
October 1917 Revolution was Luria’s father Roman
Albertovich, a qualified medical school doctor, offered a position at the University of Kazan. He would
later become vice-director of the Central Institute for
Advanced Medical Studies in Moscow.

It has been regretfully noted that a dearth of documentary materials exists on both the origins of Soviet
neuropsychology and the life of its founder, Alexander Romanovich Luria (Akhutina, 2003, p. 160; Luria,
1979, p. 190). Among the possible reasons for this
are the restricted nature of the political and scientific
environments of the time, a deficit in translation, the
Refusing to embark on a purely medical career, Alcomplexity of theoretical principles involved, and perexander
Romanovich nevertheless always maintained
haps the modesty or reserved character of the author
a connection with medical schools, and shared with
himself (Luria, 1979, p. 189).
his father a particular interest in German psychosoDespite the above-mentioned as well as other
matic science. The climate of intellectual development
complications, works of Luria did receive recognithat dominated his family as well as a profound knowltion, mostly in the United States and Europe (Ardila,
edge of German, French and English enabled Luria to
1991; Goldberg, 1990; Golden & Berg, 1981; Holowreconcile major scientific ideas of his predecessors
insky, 1993; Lewis, Hutchens, & Garland, 1993; Soland contemporaries. By his own account, Luria was
so & Hoffman, 1991; Tulviste & Hall, 1991; Tupper,
influenced by such outstanding scholars as Harald
1999). However, it seems that recognition could have
Høffding, Sigmund Freud, Alfred Adler, Carl Jung,
extended far beyond these areas. Acknowledging the
and Lev Tolstoy, as well as by works of the German
deep interest and fascination for the figure of Luria
neo-Kantians, including Heinrich Rickert, Wilhelm
shared by many of his contemporaries and disciples,
Windelband, and Wilhelm Diltey (Luria, 1976, 1979;
we aim to present here a brief overview of his scientifVygotsky & Luria, 1925/1994). It is worth noting that
ic achievements.
in his autobiographic work, Luria admits that his “priAt first glance one might find the course of Luria’s mary ambition was to become a psychologist” and “to
scientific career somewhat incoherent or, as put by take part in the creation of an objective approach to
Michael Cole, “otherwise disjointed” (Luria, 1979, p. behavior that concentrated on real-life events” (Luria,
198). However, this will be viewed against the back- 1979, p. 25).
drop of social discord at the time, in which few central
Following gymnasium study from 1912 to 1918,
motifs and a variety of “secondary themes” become
Luria was accepted into the Faculty of Social Sciencapparent.
es at Kazan University. At that time he also became
The immediate family of Luria resided in Kazan, an active in the Student Scientific Societies, where for
old university town and major commercial center on the first time he devoted himself to works of Wundt,
the Volga River, 600 miles southeast of Moscow. Being Titchener, and Ebbinghaus (Kuzovleva & Das, 1999,
born in 1902 and brought up in an atmosphere “sym- p. 53). In 1921 Luria continued his education in the
pathetic to the revolutionary movement” (Luria, 1979, Medical Department of Kazan University.
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Being especially interested in psychoanalysis, Luria
organized the Kazan Psychoanalysis Study Group,
with the first meeting held in 1922. After completing
his report on “The Modern Condition of Psychoanalysis,” Luria sent a letter to Sigmund Freud, notifying
him of the existence of the group in Russia. In his answer, Freud expressed much surprise and gave authorization to translate his work (Glozman, 2007, p. 172).

merity” (Luria, 1979, p. 205) to question many theories and aimed to create the new Soviet psychology.

At that time, Luria and Vygotsky also started their
first experiments on patients with brain impairment.
Initially they tried to determine the relationship between the elementary and higher forms of mental activity as well as their cerebral representation in healthy
adults. Further on, the young researchers focused on
the processes that might appear in the conditions of
brain impairment in early abnormal ontogenetic deResearch and publications
velopment (Glozman, 2007, p. 172). In the end, they
After publishing in 1923 a monograph on the basic came up with some first ideas on the social-historical
tendencies of modern psychology, Luria began to write approach to the origins of human mind.
articles for the journal Problems of Psychophysiology of
Concurrently, a group of five students including
Labor and Reflexology. It was this that attracted the atL. I. Bozhovich, R. E. Levina, N. G. Morozova, L. S.
tention of Professor K. N. Kornilov, the Director of the
Slavina, and A. Zaporozhets joined “troika” and beMoscow Institute of Psychology, who subsequently ingan a new scientific school with the focus on symbolvited the young Luria to conduct research in Moscow.
ic activities in their research. In addition to the work
In Moscow, Luria started lecturing at the Acade- with Vygotsky, this period was significant for Luria in
my of Communist Education. Later, he simultane- establishing his ideas on the planning and regulating
ously became head of the psychological laboratory in role of speech and aphasia as the first developments of
Kornilov’s Institute, the laboratory in the Institute of Russian neuropsychology.
Criminalistics, and the psychological laboratory in the
In 1929 Luria presented two of his works at the
Academy of Communist Education. Due to a lifelong
Psychological Congress in the United States: the first
reticence to discuss aspects of his personal life, it has
on the combined motor method, and the second on
only recently become evident that between 1923 and
egocentric speech in children. It was on a trip to Ger1930 Luria also married his first wife, Vera Blagovidomany during this time that he also met Levin, Kohler,
va (Kuzovleva & Das, 1999, p. 54).
and Zeigarnik, and participated in the experiments of
During the late 1920s, Luria worked at the Insti- Dembo.
tute of Psychology with another remarkable Russian
In 1931 Luria carried out his first expedition to
psychologist, Alexei Nikolaevich Leontiev, on the
the Central Asian region of the Soviet Union, the Recombined motor method for the purpose of underpublic of Uzbekistan, with a second expedition folstanding complex human behavior or the influence of
lowing in 1932. As a result of hostile interrogation by
affective reactions on motor reactions. As the result
the government, however, Luria was first accused of
of their work, several articles were published, leading
research based on racism theories, and by 1932 the
to further development of the first lie detector in the
Vygotsky group had to cease their investigation of the
criminal justice setting (Luria, 1979, p. 196).
social-historical development of mental processes.
In 1922 Luria published his first large work, entiIn 1932 Liveright published Luria’s notorious work
tled Principles of Real Psychology, in which he formuThe Nature of Human Conflicts (reissued in 1976) on
lated the methodological basis of Soviet/Russian neuthe basis of his doctoral dissertation.
ropsychology that was later adopted by his disciples
In 1933 Luria married Lana Linchina, a scientist,
(Glozman, 2007, p. 172).
who remained his wife for the rest of his life. Luria
It was January 1924—the “turning point” in his life
and Lana had a daughter, Elena Alexandrovna Luria,
(Luria, 1979, p. 37)—when during the Second Psywho went on to become a distinguished microbiolochoneurological Congress in Leningrad (present-day
gist (Kuzovleva & Das, 1999, p. 54).
St. Petersburg), Luria first met Lev Semyonovich
Due to censorship persecution, Luria had to leave
Vygotsky. Vygotsky soon joined Luria and Leontiev
Moscow
for Kharkov along with some of his colin Moscow, and the newly formed “troika” began its
work on a thorough revision of major developments leagues, where he started lecturing at the Academy of
over the preceding years in psychology, sociology, and Psychoneurology as well as studying at the Medical
biological theory. These young scholars “had the te- Institute and working at the clinic. At that time, Luria
continued his investigation of the changes of mental
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processes in patients with brain impairments.
In 1934 he returned to Moscow and became head
of the Laboratory of Psychology in the Moscow Medical Genetics Institute and the Laboratory of Pathopsychology in the All-Union Institute of Experimental
Medicine. This period of scientific work is remarkable
for the study of the development of identical and fraternal twins and the role of heredity and external factors in mental processes.

The “ideological defeat of Soviet biological and
medical sciences” (Kuzovleva & Das, 1999, p. 55) initiated by Stalin led Luria to start work at the Institute
of Defectology. There he expressed interest in research
into the planning and regulatory role of speech in human behavior, and particularly in the development
of verbal regulation in mentally retarded children.
While concurrently lecturing at Moscow University,
Luria managed to develop specific tests for children
for diagnostic and treatment purposes. The main focus of these psychological tools remained on speech
development in special education settings.

However, due to yet another governmental restriction on genetic psychology in 1936, Luria was forced
to leave all his places of work and became a full-time
In the years following the death of Stalin in 1953,
student of the First Medical Institute, while he worked
there was an easing of restrictions behind the Iron
on his doctoral dissertation.
Curtain, and from 1955 it became possible to exchange
In 1937 Luria presented his dissertation on sensory knowledge and experience between the Soviet Union
aphasia at the Tbilisi Institute of Psychology and grad- and other countries. Many American psychologists
uated with a medical degree from the First Moscow as well as the Swiss developmental psychologist Jean
Medical Institute.
Piaget made visits to Luria’s laboratory, while Luria
Later he worked as a neurologist at Burdenko’s himself travelled to Norway, Brussels, and London,
Neurosurgical Institute in Moscow, developing meth- lecturing and participating in scientific discussions.
ods of diagnosis of cerebral lesions.
In 1959 Luria was elected to re-establish the NeuDuring the period from 1937 to 1941, Luria rosurgical Institute, where, with the help of his former
worked at the neurological clinic of the Institute of students Fillipicheva, Homskaya, Pradina, and TsvetExperimental Medicine as head of the Laboratory of kova, the laboratory continued the study of the orgaExperimental Psychology, with a focus on the study of nization of mental functions in the brain. The work
was dedicated to the methods and procedures of lothree forms of aphasia.
calization and the restoration of cerebral impairments
At the beginning of World War II, he organized a
and corresponding functions.
base neurosurgical hospital in the village of Kisegach
In the following decade, Luria spent some time
in the South Urals. This time enabled Luria to assemble an enormous collection of data, facilitating work abroad, attending a symposium at Princeton Uniin two main directions: firstly, devising methods for versity, lecturing in North America, meeting Jerome
the diagnosis of local cerebral lesions and the side ef- Bruner in Montreal and, later, Skinner and Pribam at
fects caused by the brain damage involved, and sec- the XVIIIth International Psychological Congress in
ondly, developing rational scientific methods for the Moscow. Over time he gained international recognition, becoming a member of the National Academy
rehabilitation and treatment of patients.
of Sciences (in the USA), American Academy of Arts
Back in Moscow in 1945, Luria began working at
and Sciences, American Academy of Pedagogics, and
the clinic of the Neurosurgical Institute and lecturseveral psychological societies in France, Great Briting at Moscow University. He was among a group of
ain, Switzerland and Spain (Kuzovleva & Das, 1999,
colleagues who laid the foundation for the Faculty of
p. 56).
Psychology at the Lomonosov Moscow State UniverFrom the time of the re-establishment of the labosity, where from 1968 he headed the Department of
Patho- and Neuropsychology (Zhdan & Homskaya, ratory in the Neurosurgical Institute until the end of
life, Luria primarily concentrated on the cerebral or1997).
ganization of human mental processes. He introduced
Luria’s famous book The Man with a Shattered
the concept of the three principal functional units of
World: The History of a Brain Wound (1972/1987a)
the brain, described the organ’s systemic structure and
would come to exemplify the next neurological stage
functioning, and laid down some of the core princiof his scientific career. Soon, however, in 1950, the
ples of neuropsychology.
harshness of the political environment in the Soviet
In the late 1960s, Luria shifted his interest to the
Union prompted Luria along a different pathway once
dysfunction of the frontal lobes, leading to the second
again.
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volume of Human Brain and Psychological Processes
(1966).
Later, Luria set out to write Cognitive Development:
Its Cultural and Social Foundations (1976b), where he
could finally discuss openly his research conducted in
Central Asia. The late 1960s and 1970s were fruitful
in terms of publications in Russia and abroad. The list
of Luria’s more remarkable works includes Restoration
After Brain Injury (1963), Higher Cortical Functions in
Man (1966), Traumatic Aphasia: Its Syndromes, Psychology, and Treatment (1970), The Working Brain: An
Introduction to Neuropsychology (1973), Basic Problems of Neurolinguistics (1976a), The Neuropsychology
of Memory (1976d), and The Mind of Mnemonist: A
Little Book About a Vast Memory (1968/1987b).

Each of these three units appears to have a hierarchical structure comprising three cortical zones
based one upon the other: the primary (projection)
area, which receives impulses from or sends impulses
to the periphery, the secondary (projection-association) area, where incoming information is processed
and programs are prepared, and the tertiary (zones of
overlapping) areas—the latest systems of the cerebral
hemispheres to develop, which are responsible for the
most complex forms of mental activity requiring the
concerted involvement of many cortical areas.

Unit 1 – The unit for regulating tone or
In 1979, with the assistance of American psychol- waking and mental states

ogist Michael Cole and his wife Sheila Cole, Luria
Luria argued that the organized course of mental
published his autobiography The Making of Mind: A activity—when one is receiving and analyzing inforPersonal Account of Soviet Psychology.
mation, the activity is programmed, and the mental
The last years of Luria’s life are characterized by his processes are checked by mistake correction—cannot
ideas on a new approach to the structure of memory, be obtained without the waking state.
new branches of neuropsychology such as neurolinM. N. Livanov invented the “toposcope,” which
guistics, and the study of the interrelationship between enabled researchers to visualize between 60 and 150
brain hemispheres (Kuzovleva & Das, 1999, p. 56).
points of cortical excitation, as well as their dynamics,
Just weeks after his 75th birthday, on August 14, in the cortex of a waking animal.
1977, Alexander Romanovich Luria died from a heart
attack in Moscow. At the time, he was writing what
would be his last work, entitled Paradoxes of Memory, the English volume of which was published only in
1982 (Homskaya, 2011, p. 117).

Luria mentioned in this regard Magoun and Moruzzi, who in 1949 showed that the reticular formation
in the brain stem, with the structure of a nerve net,
gradually modulates the whole state of the nervous
system (Luria, 1973, p. 46).

This finding showed that the structures maintaining and regulating cortical tone are located in the subKey aspects of Luria’s neuroscientific
cortex and brain stem, and have a double relationship
approach – the three principal functional
with the cortex. Specifically, the ascending reticular
units
system activates the cortex and regulates the state of
Luria posited that human mental processes rep- activity, while the descending reticular system suborresented complex functional systems that involved dinates the lower structures to the control of the corgroups of brain areas working in concert, each making tex.
a unique contribution to the organization of a funcLuria claimed that this discovery was suggestive of
tional system.
a vertical organization to all structures of the brain,
Thus, Luria designated three principal functional with the first functional unit of the brain maintainunits of the brain necessary for human mental pro- ing cortical tone and the waking state and regulatcesses in general and conscious activity in particular ing these states in accordance with the conditions
confronting the organism. Importantly, the reticular
(Luria, 1973, p. 43):
formation had both activating and inhibiting portions
• the unit for regulating tone or waking,
(Luria, 1973, p. 52).
• the unit for obtaining, processing and storing
information, and
• Metabolic processes
• the unit for programming, regulation and veriAccording to Luria, the reticular system had cerfying mental activity.
tain qualities of differentiation or “specificity” in re-
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gards both to its anatomical structure and its sources and manifestations. The first of three principle
sources of activation of the reticular formation was
the metabolic processes leading to the maintenance of
homeostasis. The reticular formation of the medulla
(bulbar) and mesencephalon (mesencephalo-hypothalamic), closely related to the hypothalamus, played
a significant part in this “vital” form of activation
(Luria, 1973, p. 53). The higher nuclei of the mesencephalic, diencephalic, and limbic reticular formation
also took part in more complex systems of instinctive
or unconditioned-reflex food-getting, sexual and defensive behavior. These two subdivisions of activation
sources were similar in that they occurred in the body,
but different in their level of complexity.
•

Stimuli and the orienting reflex

The second source of activation related to the arrival of stimuli from the outside world and represented an orienting reflex (Luria, 1973, p. 54). Here Luria
referred to the experiments of Hebb (1955) and the
human need for incoming information. He further
elaborated on the investigative activity of humans as
well as the need for increased alertness as the form of
mobilization in a constantly changing environment. It
is important to emphasize that the tonic and generalized forms of the activation, Luria allocated to the
lower regions of the reticular formation, while the
phasic and local forms (“more complex, vital or conditioned-reflex in character”) were allocated to the
higher structures such as the non-specific thalamic
region and limbic system (Luria, 1973, p. 57).
•

showed the relation between disturbances of memory
and disturbances of consciousness (Luria, 1973, p. 67).

Unit 2 – The unit for receiving, analyzing
and storing information
The brain regions of Luria’s second principal functional unit are in the neocortex on the convex surface
of the hemispheres—the posterior regions including
the visual (occipital), auditory (temporal) and general
sensory (parietal) regions. Importantly, this unit consists of isolated neurons, working in accordance with
the “all or nothing” rule (Luria, 1973, p. 67). In general
the unit represents the “cerebral mechanisms of modally specific forms of gnostic processes” (Luria, 1973,
p. 72).
This unit is characterized by high modal specificity of the primary and projection areas. Those modally-specific zones are built in accordance with a single
principle of hierarchical organization articulated by
Campbell (as cited in Luria, 1973, p. 71), where each
of the cortical structures is seen as the central cortical
apparatus of a modally-specific analyzer.
The primary zones of the cortical regions of this
unit also have “multimodal” cells that can respond to
several types of stimuli, and cells that do not respond
to any modally specific type of stimuli.
The core projection areas of this unit are surrounded by systems of secondary (or gnostic) cortical zones
that contain more associative neurons to implement
the synthetic function of converting the somatotopic
projection of impulses into their functional organization.

Intentions and plans by forecasts and
programs

The tertiary zones of this brain system—the “zones
of overlapping”—are responsible for the combined
The third source of activation was represented by work of several groups of analyzers and hypothetical“intentions and plans, by forecasts and programmes” ly respond to general features of stimuli. They mostly
(Luria, 1973, p. 57) that were social in their motivation occupy the inferior parietal region that after Flechsig
and formed consciously and with the help of speech. It was seen as the “posterior associative center” typical
is noteworthy that Luria viewed these highest forms of particularly of humans (Luria, 1973, p. 73). These
organizational activity as subject to the vertical prin- zones enable the “transition from direct, visually repciple of construction in the functional systems of the resented syntheses to the level of symbolic processes”
and also play a role in the “memorizing of organized
brain.
experience” (Luria, 1973, p. 74).
Observing the medial zones of the cortical zones in
Luria defined three fundamental laws of the work
this unit, Luria claimed that they played a role in the
“regulation of the general state, modification of the structure of the cortical zones of the second and the
tone and control over the inclinations and emotions” third brain units (Luria, 1973, p. 74).
(Luria, 1973, p. 60).
In summarizing his findings concerning this first
functional unit, Luria asserted that impairments
INTERNATIONAL JOURNAL OF NEUROPSYCHOTHERAPY
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tical zones are engaged in the complex synthe- tonic background is also requited, delivered by the
sis of information and change in the course of basal motor ganglia and the fibers of the extrapyraontogenetic development.
midal system.
According to Vygotsky (as cited in Luria, 1973), the
interaction between the cortical zones goes “from below upward,” meaning that defects of the lower zones
in infancy must lead to incomplete development of
the higher zones. By contrast, among adults the interaction goes “from above downward,” and the tertiary
zones then have a compensatory influence if the secondary zones are damaged (p. 74).

The primary projective motor cortex is seen as the
“outlet channel” (Luria, 1973, p. 80) for motor impulses. The impulses should be well prepared with the
help of superposed secondary areas of the motor cortex, and only after that can they be sent out to the precentorial gyrus and then to the giant pyramidal cells.
Other structures responsible for preparation of motor
programs include the upper layers of the cortex and
the extracellular grey matter of dendrites and glia that
controls the giant pyramidal cells of Betz.

This unit, therefore, as an efferent system, runs
in the descending direction, starting from the highest levels of the tertiary and secondary zones where
the motor plans are formed, to the structures of the
primary motor area and periphery (Luria, 1973). Importantly, the premotor areas can be allocated to the
secondary divisions of the cortex. These areas play an
Luria emphasized that the secondary and the terorganizing role for movements.
tiary cortical zones show more “functional properThe second distinctive feature of this unit is that it
ties” than the primary ones and play an “organizing,
works
under the influence of the second or afferent
integrative role in the work of the more specific areas”
which is necessary for more complex gnostic process- brain unit and consists entirely of systems of efferent
zones.
es (Luria, 1973, p. 77).
Finally, the prefrontal cortex region of this unit
“plays an essential role in regulating the state of activ• Law of the progressive lateralization of functions
ity” in accordance with complex intentions and plans
(progressive transfer from the primary cortical
formulated with the help of speech (Luria, 1973, p.
arias to the secondary and tertiary)
86). Luria also claims that the prefrontal regions have
“two-way connections,” both with the lower strucWith the occurrence of right-handedness in hu- tures of the brain stem and diencephalon, and with all
mans, due to processes such as work and speech, some other parts of the cerebral cortex (Luria, 1973, p. 88).
•

Law of diminishing specificity of the hierarchically arranged cortical zones of the second brain
unit (starting from the primary zones with
maximal modal specificity)

degree of lateralization of functions takes place (Luria,
1973). Thus, the left and dominant hemisphere in
right-handers begins to lead in the “cerebral organization of all higher forms of cognitive activity connected
with speech” (p. 78). However, this dominance of the
left hemisphere is relative in character (Luria, 1973).

Unit 3 – The unit of programming, regulation and verification of activity

Thus, Luria concluded that the “tertiary portions
of the frontal lobes are in fact a superstructure above
all other parts of the cerebral cortex” and that they
“perform a far more universal function of general
regulation of behavior” than other tertiary regions
(Luria, 1973, p. 89). Luria further elaborated that the
frontal lobes are “responsible for the orientation of an
animal’s behaviour not only to the present, but also to
the future,” and therefore to the most complex forms
of active behavior (Luria, 1973, p. 91).

The final important feature of the frontal lobes is
seen in the feedback mechanism or “reverse afferentation” as the necessary component of any organized
action (Luria, 1973, p. 91), which has been described
by the famous Russian physiologist Pyotr Anokhin (1935) in his theory of functional systems as the
The motor cortex and the parts of the great pyra“action acceptor” apparatus. Luria concluded that the
midal tract are core brain structures of the unit (this
frontal lobes also had the function of “allowing for the
cortical area is projectional in character). However, a
The third principal functional unit is responsible
for human intentions, the formation of plans and programs of actions, inspection of performance, verification of conscious activity, and regulation of behavior
(Luria, 1973).
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effect of the action carried out and verification that it Luria and speculate on the possible advances in neuhas taken the proper course” (Luria, 1973, p. 93).
roscience had the effects of ideological isolation not
been the global phenomenon that they were.

Interaction between the three principal
functional units of the brain
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