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The real test of long-term value for any scientific theory is when that theory encounters phenomena
that did not exist at the time it was created. Such a test situation for cultural-historical psychology is hap-
pening today, in the era of the digital revolution. This article attempts to show the results of this test with
a very important caveat: both the digital revolution itself and the studies of its consequences are currently

in the process of rapid development, and a general overview can only be preliminary.
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Hacrosmmm tecToM 0AT0CPOYHOI IIEHHOCTH /IS KaxK/101 HayYHOI TeOpUH SABJISETCS CUTYyallns, KOT-
Jla 9Ta TEOPUs CTATKUBaeTCs ¢ (heHOMEeHaM!, KOTOpble He CYIeCTBOBAJIM BO BpeMs ee cozfanud. Takas
TecTOBasl CUTYaIHs [l KyJIbTYPHO-UCTOPHYECKOI IICUXOJIOTUY IIPOUCXOAUT CETO/H, B 3110Xy LU(MPOBOI
pesouoninu. B HacTosIelt ctarbe mpepuHIMaeTCs MONbITKA I0Ka3aTh Pe3yJIbTaThl 3TOTO TecTa ¢ OUeHb
BaJKHOI OrOBOPKOIA: 1 caMa 1 poBasi PEBOJIIOINS, U UCCIIEJ0BAHMS ee TTI0CJIe/ICTBUI Ha JAHHBIII MOMEHTE

B riporiecce GyPHOTO Pa3BUTHsL, U OO 0630p MOTYT UMETh JIUIIb TIPEBAPUTENbHBII XapaKTep.

Kmouesvte caoga: rpoBast peBOMIONNS U KYJIbTYPHO-UCTOPIUECKAST TICUXOJIOTHU, T POBHIE MeTHA
" MO3T, MO3IOBbI€ CUTHaAJIbI 1 MbICJIb, HETIOCPE/ICTBEHHOE «YTECHUE MBICJI».

st wurarer: Meuu U. Mosr, mbiciib, ciioBo // Kyabsrypao-ucropuueckast icuxosiorust. 2023. Tom 19. Ne 2. C. 5—8. DOLI:

https://doi.org/10.17759 /chp.2023190201

Digital Media and the Brain

Two concepts provide insight into the profound
meaning of the digital revolution. The first is by the
Canadian media philosopher M. Mecl en. His ideas are
summarized in the famous statement "The medium is the
message". The main idea: in every media the main thing
is not its content, but the nature of media.

Vygotsky formulated these ideas much earlier and
in greater depth in his statements on the role of the
tool in the development of higher mental functions.
Vygotsky expressed the problem of the role of the
tool (cultural tool, cultural-psychological tool) more
than once in different works and in different years
(especially in the text "Instrumental Method in Psy-
chology™).
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Continuing K. Marx's idea that culture is the "inor-
ganic body" of the person, Vygotsky formulates ideas
that mental development represents not only what is in
the individual, but also what is embodied in cultural-
psychological tools (language, written language, a sys-
tem of scientific notions, various techniques and tech-
nologies - which serve as support, an instrument in the
individual's mental processes).

These cultural tools are accumulated in the course
of history, and this is the essence of cultural-historical
development of human consciousness under relatively
constant morphology of the brain of Homo sapiens.

In the light of such Vygotsky's theory it seems pro-
ductive to attempt an analysis of the nature and role of
digital media. Here is how Vygotsky expresses relevant
ideas. "The use of psychological tools enhances and ex-
pands behavior immeasurably, making the results of the
work of geniuses available to all.." [1, ¢. 125]. And fur-
ther: "The inclusion of a tool in the process of behavior,
first, causes in the activity a whole range of new func-
tions connected with the use of this tool and with the
management of it; second, it cancels and makes unneces-
sary a whole range of natural processes whose work is
done by the tool..." [ibid].

So, if digital media are one of the cultural-psycholog-
ical tools, Vygotsky's quotes say it all: they immeasur-
ably expand the possibilities of behavior, cause a whole
range of new functions, make unnecessary a whole range
of processes whose work is done by the tool (here Vy-
gotsky seems to be alluding to artificial intelligence and
machine learning!). And this is the grand role of the digi-
tal revolution in modern society, and Vygotsky's theory
is the key to understanding this new phenomenon. If
the nature of this phenomenon can be understood in the
light of this theory, it seems impossible to predict a foggy
future in virtual reality.

Most important for psychology is research into the
effects of digital media on the mental development and
functioning of the individual.

Often the use of digital media, especially at an early
age (there is a lot of data on this), has a powerful influ-
ence on the formation and functioning of consciousness.

This influence stems from the main characteristics of
this media: the vast amount of information that changes
rapidly, the constant interruption of information recep-
tion, cognitive overload, and the rapid movement of at-
tention.

There are already enough research data on the ef-
fects of such media on human thinking and conscious-
ness [10]: thinking becomes superficial [8], conscious-
ness becomes scattered; great obstacles appear on the
way of transferring shorttterm memory into longgterm
memory, a mental process very important for learning;
serious problems appear in reading and understanding
long, continuous texts [10].

If we recall here Vygotsky's concept that the essence
of mental development lies not in changes of a single
function (memory, thinking, speech), but in changes of

relations between functions, then here, when we are deal-
ing with the action of digital media, a wide field for the
study of development as a process of changing relations
between functions opens (even in the memory function
itself the relations change: between long-term and short-
term memory, autobiographical /episodic memory in a
situation where an individual has so many documenta
tors are forced to change In general, we can talk about
the reprogramming of the brain under the influence of
digital media.

Vygotsky said many times that a literate person is
not a person who can read and write, but a different per-
son. But a person immersed in digital media has much
more reason to be a different person, especially if he is
immersed in it from an early age.

A book by a professor at the University of San Diego
[13] collected a lot of research data that proves that the
generation born after 1997 (the so-called Generation 7),
which grew up with smartphones, is characterized by big
personality changes in general.

Is it possible to "read thoughts" directly
from brain signals?

New methods of brain research, application of vari-
ous forms of artificial intelligence (complex algorithms)
in the analysis of brain signals force a new approach to
the research of relations of the brain and mental func-
tions. The very fact that the brain produces electrical
potentials (signals) in various activities gives grounds
for establishing a relationship (interface) with other de-
vices, especially with the computer.

In this regard, after the advent of digital media comes
an era of new areas of research, discoveries, and fantastic
products of human creativity.

Here we mention some of them that have consid-
ered the possibilities of direct connections between
the electrical activity of the brain and external de-
vices: direct connections between brain and computer
(in one or two directions), creation of artificial neuro-
nal networks, machine learning, artificial intelligence,
even direct connections between the brains of two in-
dividuals...

Many of these connections, especially those that re-
late to external influences on the brain, have practical
therapeutic value in cases of rehabilitation of sensory
and motor disorders and represent extremely important
advances.

However, what is of interest to us in this case are the
new phenomena that concern the higher mental func-
tions. There are plenty of such phenomena, such as ex-
periments, models in the form of algorithms, attempts,
and popular publications. Here are just some of the ques-
tions that need to be answered: are there possibilities
of direct translation of brain signals into text? Is direct
reading of consciousness possible? Do researchers have
the ability to decode thoughts, dreams, and intentions
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by scanning the brain? Can speech communication be
replaced by technology...?

Let us show a critical analysis of the above questions-
hypotheses on the example of one, as it seems to us, the
most successful experiment.

Employees of the University of California, San Fran-
cisco [11] conducted an interesting experiment of di-
rect translation of brain signals into text. Four subjects
(suffering from epilepsy) took part in the experiment. A
large number of electrodes were connected to the brains
of each of them in order to record electrical signals of the
brain. The task of the subjects was to read aloud a lim-
ited number of sentences (30-50 sentences, 125 differ-
ent words in total). While they were reading these sen-
tences, brain signals (electrocortigrams) were recorded.
This combination of reading and signal registration was
repeated several times (the learning phase).

This was followed by a phase of careful data process-
ing: signal amplification and processing, data translation
into an artificial neural network (algorithm), in which
the data (both reading and signal) was subjected to com-
plex processing, and the transformed data was subjected
to an encoding and decoding process based on the tech-
niques used in machine translation from one language
to another (with the difference that in the experiment
a very limited number of sentences and words were in-
volved).

The result was astonishing: brain signals were direct-
ly and accurately translated into text in 97% of cases,
and in the rhythm of normal pronunciation! Undoubt-
edly, this is an outstanding achievement of applying ar-
tificial intelligence methods.

In popular publications, this result is presented as
the discovery of the ability to "read minds" directly from
brain signals.

Not having the competence to analyze mathematical
methods for building complex algorithms used in this
experiment, we believe that in this respect everything is
properly done. But we will make an attempt to analyze
the general meaning of the results of this experiment.

The basic tool we use here are the ideas from the fi-
nal chapter "Thought and Word" in Vygotsky's book
"Thinking and Speech" [3].

This text represents a synthesis of the most important
achievements in the psychology of thinking and speech
and speech thinking, and is still today an inexhaustible
treasure trove of ideas for the study of these problems.

In the mentioned work, Vygotsky considers problems
of roots, development, these functions and relations be-
tween these higher mental functions. Let us try to show
how Vygotsky's ideas can also help in understanding the
significance of the latest scientific discoveries made with
the help of artificial intelligence discussed above.

The original thesis we defend here is formulated by
Vygotsky himself: direct communication of conscious-
nesses is impossible, not only physically but also psycho-
logically. To this we must now add: it is also impossible
with the use of information devices (computers).

Our argument, which relies on Vygotsky's ideas, is
theoretical, and if it proves convincing, it will be of more
significance than just to understand the findings of the
specific study discussed here.

Here are the relevant conclusions of these ideas.

The meaning of a word is the basic unit of ver-
bal thought, and so it contains verbal thought and the
meaningful word. The meaning of a word is not fixed,
but changes and develops: historically, in ontogenesis,
functionally in each concrete act of thinking (let us add
that there are great differences between cultures and
languages).

A serious question arises from this: can brain signals
register all these nuances of meaning?

Internal speech comes from external, social speech.
It is a special form of speech, and its basic functions
are individual (thinking, control of its own functions,
awareness). From this function comes all its charac-
teristics, its structure: it is abbreviated (elliptical) and
incomprehensible to others. Its grammar and syntax
are special. Tt is almost always predicative, since the
predicate is always known to the subject itself. Internal
speech is an intermediate link between thought, which
has a special syntax, and external speech, which has an
extended grammatical structure; in internal speech the
meanings of words change. Now we can add that in ad-
dition to words in inner speech, iconic semiotic means
also have an important role, which are also pre-strati-
fied in a concise form [5].

All these characteristics of inner speech are such that
they can hardly be embodied in differentiated brain sig-
nals that can be registered by any electronic device.

The relationship of thought and word in verbal
thinking is very complex. Vygotsky expresses his ba-
sic idea of this as follows: "Thought is not expressed in
words, but is accomplished in words. [p. 305]. In these
bilateral relations (from thought to word and from word
to thought) consists all the dynamics of inner life; the
grammar of thought is not identical with the grammar
of speech, thought always represents something more
whole than individual words, in thought and in speech,
predicate words may not coincide, in thought words of-
ten "evaporate”...

Thus, the dynamics of the relation between a thought
and a word excludes the possibility of expressing these
relations in differentiated brain signals, which can be
registered.

After these very brief theoretical considerations,
let us return to the interpretation of the results of the
experiment on the possibility of direct translation of
brain signals into text. The first and most obvious fact
is that the experiment uses external sentences with
correct syntax that are spoken aloud (and there is no
evidence that the subjects understand the meaning of
these sentences). But most importantly, there is no in-
ternal activity in their behavior, no internal thought
processes, which in this case had to be read from brain
signals.
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On the basis of theoretical considerations and analysis of
the results of one particular experiment, it seems that there
are sufficient arguments to confirm that there is no reason
at all to expect the possibility of decoding complex internal
thought and speech processes and verbal reasoning.

Attempting to make the connection between the ear-
ly results of thinking psychology and the new research
that attempts to establish an interface between the brain
and digital devices raises the question of whether the
results of this new research can be understood without
using the crucial results of the "old" general psychology
of thinking and speech.

References

1. Vygotskii L. S. Instrumental ny'i metod v psixologii.
Sobranie sochinenii v 6-ti tomax. T. 1. Voprosy" teorii i istorii
psixologii. Moscow: Pedagogika, 1982a. 488 p. (In Russ.).

2. Vygotskii L. S. Myshlenie i rech. Sobranie sochinenii
v 6-ti tomax. T. 2. Problemy" obshhej psixologii. Moscow:
Pedagogika, 1982b. p. 504. (In Russ.).

3. Vygotskii L. S. Problemy" psixologicheskogo razvitiya
rebenka. Izbranie psixologicheskie issledovaniya. Moscow:
Publ. Akademii pedagogicheskix nauk RSFSR. 1956. 520 p.
(In Russ.).

4. Vygotskii L.S. Orudie i znak v razvitii rebyonka.
Sobranie sochineniya, t. 6. Moscow: Publ. Pedagogika. 1984.
p- 395. (In Russ.).

5. Ivich I. Chelovek kak animal symbolicum. Razvitie
sposobnostej k simvolizacii. Kazan: Publ. Kazan®, CzSGO,
ROKS, 2016. p. 389. (In Russ.).

6. Luriya, A.R. Osnovy" nejropsixologii. Moscow: Publ.
Moskovskogo universiteta, 1973. 384 p. (In Russ.).

7. Luriya, A.R. Osnovny'e problemy" nejrolingvistiki.
Moscow: Publ. Moskovskogo universiteta. 1975. 253 p. (In
Russ.).

8. Carr N. The Shallows: What the internet is doing to
our brains. New York. W. W. Norton & Company. 2010. 27 p.

9. lIvicl.Lev.S.Vygotsky. Bureauinternational d’éducation.
Paris, UNESCO, 1994. Vol. 24, no. 3/4, pp. 793—820.

10. Ivic I. Printed and Digital Media: Printed and Digital
Textbooks. Center for Educational Policy Studies Journal, 2019,
n0.9(3), p. 25. DOL:10.26529 /ceps;j.694

11. Makin J., Moses D., Chang E. Machine translation of
corical activity to text with an ecncoder decoder framework.
Nature Neurosciences. URL: https://gwern.net/doc/ai/nn/
rnn/2020-makin.pdf (Accessed: 14.05.2023). DOIL:10.1038/ s
41593- 020-0608-8

12. Schneuwly B., Bronckart J. P. Vygotsky aujourd hui.
Neuchtel. Paris. Delachaux et Niestlé. Delachaux & Niestlé,
1985. 237 p.

13. Twenge J. Igen: Why today™ super-connected kids are
growing up less rebellious. New York: Atria Books. 2017. 342 p.

Information about the authors

Conclusion

For an understanding of all the phenomena discussed
in this article, the work of A.R. Luria - his original works
on neuropsychology and neurolinguistics (he was one
of the founders of these scientific branches), his subtle
studies of the components of speech activity based on
clinical studies of the consequences of local brain lesions
and the modern concept of the dynamic localization of
higher mental functions - is of the greatest importance.

But there was no space here to analyze this great con-
tribution of Luria.
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