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Monitoring of someone’s behavior is accompanied by integrating the results of another person’s cog-
nitive activity into our own. We assumed that the process of such integration occurs involuntarily and
automatically. The subjects watched “silent” video clips, where the character looked beyond the frame and
demonstrated a behavior, pointing that he recognized an object of a certain category at the end of the video.
Then the subjects observed the scene from the character’s perspective, demonstrating what he or she saw.
The subjects’ task was to find a visually noticeable letter on these frames as quickly as possible. Healthy
individuals (N=70) and patients with schizophrenia (N=34) took part in the study. The healthy subjects
who observed the character’s behavior automatically analyzed the object perceived by the character, and
only after that they searched for the target letter, in contrast to healthy participants who did not see the
observer’s behavior. Patients with schizophrenia who understood the character’s behavior, in contrast to
patients who did not, first of all analyzed the object perceived by the character and spent more time detect-
ing the target letter. The study showed that integrating cognitions with observed person is a principally
automatic process.
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Pa6ora Hanpas/ieHa Ha POBEPKY TUIIOTE3bI O TOM, YTO IIPU HAOMIOICHUHN 32 TIOBECHIEM JIPYTOTO YeIOBEKa
JIO/IA HEMIPOM3BOJILHO, ABTOMATHYECKH MHTEIPUPYIOT PE3Y/IbTAThI €10 KOTHUTUBHON aKTUBHOCTH B COOCTBEHHYIO
KOTHUTHUBHYIO aKTUBHOCTh. PaspaboTana mporielypa: UCIbITyeMble TIPOCMATPHBAIK <HEMbIE»> BHUIEOCIOKEThI; B
KOHIIE MEPCOHAK, CMOTPSI 3a TIPEJIEJIbI Ka/ipa, IEMOHCTPUPOBAJI PEAKIINIO, CBUJIETEILCTBYIOILYIO, YTO OH BOCIIPH-
Hs1 00BEKT onpesiesieHHoN Kateropun. Ilocsie (PUKCAIMOHHOTO KPecTa UCIbITyeMble HaOMIOMaI Kajipbl, C TIep-
CIIEKTHUBBI IIEPCOHA’KA ITOKAa3bIBAIOIINE, YTO OH YBU/IECJL. 3a11aqel71 HCIIBITYyEMbIX 6])1]10 KaK MOKHO 6bICTp€€ HaﬁTI/I Ha
ITHX KaJIPax BUYaJIbHO 3aMeTHYI0 OyKBY. Bbliu o6ciienoBatbl 310posbie jinta (N=70) u 60JibHbIe 30 peHueit
(N=34). 3nopoBbie Jiniia, HabJIo/1aBIIKE [10BEICHUE IIEPCOHAKA, B OTINYME OT 3/I0POBDIX JIUI], €TO HE HabJTI0/1aB-
IIMX, HEIIPOU3BOJIBHO aHATU3MPOBAIH 0OBEKT, BOCIIPUHSITHIA TIEPCOHAKEM, 1 JIAIIH TIOCJIE 9TOTO UCKAJIH LEJIEBYIO
6yKBy. BoJbHbIe, TTOHSBINIE TTOBEIEHIE EPCOHAXKA, B OTIMYHE OT OOJIBHBIX, IO He TOHSIBIIIX, B TIEPBYIO OYEPEb
TaKKe aHAIM3MPOBaI 00BEKT, BOCIIPHHATHINA [IEPCOHAKEM, BCJEACTBHE YEro JI0JIbIIE UCKAIN HEJNeBYI0 OYKBY.
VcesreoBatue MoKasalo, 4to B yCJAOBUSX HAOIOIEHNUS 3a IPYTUM YeJIOBEKOM IIPOIIECC MHTErPAIIUK PE3YJIbTATOB
€ro KOTHUTUBHOM aKTUBHOCTU B COOCTBEHHYIO SIBIISICTCSI IPEUMYIIECTBEHHO ABTOMATHYECKUM IIPOLIECCOM.

Knrouesvte cnosa: copMecTHasT TI0O3HABATEIbHAS J€ATEJbHOCTD, KO-OIl€paTUBHbIE ,HeflCTBPISI, 3puUTEJIb-
HO€ BOCITPpUATHE, 3pUTEIbHOEC BHUMAaHUE, IBUKEHI TJ1a3, H_[I/ISO(bpeHI/Iﬂ.
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BaHUE WHANBUAOM KOTHUTUBHBIX OMUOOK JPYrOro Y€I0BEKa B YCJIOBUSAX MOHUTOPUHTA €0 eI TETbHOCTH .
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Summary

The joint cognitive activity issue was developed in
the works of a large number of Russian and foreign re-
searchers (L.S. Vygotsky, B.F. Lomov, V.V. Rubtsov,
AN. Leontiev, J. Wertsch, etc.). As J. Wertsch points
out, the high relevance of this issue can be explained by
two reasons: first, by the key importance of joint activity
for the development of cognitive functions in ontogene-
sis; second, by the ecological validity — we perform most
cognitive tasks not in isolation but in cooperation with
other people [24]. According to L.B. Resnick, outside
the laboratory and school, cognition is almost always
cooperative [18]. B.F. Lomov in his works stresses the
high importance of studying cognitive functions within
the framework of joint activity, because these functions
are revealed most fully in this activity [7].

Many researchers highlight the fact that human
cognitive activity has a fundamentally social nature
(L.S. Vygotsky, M. Tomasello, etc.). This thesis is often
understood in the way that the higher mental functions
are forming at a certain stage of child’s development
through the cooperation with an adult [2]. However,
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some researchers point out that adults’ cognition also
has a socially mediated (co-operative) character, i.e., it is
performed through another person [12; 21; 22].

In the terminology of C. Goodwin’s theory of co-op-
erative action, when building some action, an individual
provides to the public space semiotic resources or mate-
rials organizing this action. Participants of joint activity
selectively use these resources for building their own ac-
tions, i.e., include structure of other people’s actions to
the internal organization of their own activity [12].

In other words, in the process of cooperative action
individuals almost instantly integrate the results of other
person’s cognitive activity into their own cognitive activ-
ity. This propensity to integrate cognitions with the other
person requires certain functions, one of which is the ten-
dency to pick up the results of others’ cognitive activity.
This picking up concerns (1) the schematic (conceptual)
perception of the other person, (2) language constructs,
(3) gestures and action structures [13].

Goodwin’s syntactic priming is one example of the
integration of cognitions with another person [12]. Tony
says to Chopper, “Why don’t you get out of my yard?”
to which Chopper replies: “Why don’t you make me get
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out of the yard?” This conversation demonstrates how
Chopper picks up Tony’s lexical construction and inte-
grates it into his own answer. He builds his action not
from the scratch, but by performing operations with the
material provided by the other person. First, he breaks
down into two parts the linguistic structure provided by
Tony. Second, he adds his own material (“make me”) to
this structure, creating a fundamentally new action.

Another example of integration of cognitions with
another person is a gaze following phenomenon. A num-
ber of studies have shown that this process is involun-
tary, automatic [11; 19]. If we see a person looking to the
left, we involuntarily orient our attention to the same di-
rection. This fact has been verified in many experiments
[10; 11].

However, the phenomenon of “gaze following” is a
part of the more complex process — modeling the per-
ceptual activity of another individual [4]. To illustrate,
here is an example. If the observer sees a person with
both hands suddenly raised up, he/she understands that
such person perceives the situation within the “threat of
firearms” scenario. The observer looks the same direc-
tion as the observed person and tries to find an object
that falls into the category “aimed weapon”. In other
words, the observer tries to model another person’s per-
ceptual activity. The observer integrates the results of
other person’s perceptual activity (the person saw the
aimed weapon) into his/her own perceptual activity
(identifies the object that falls into the relevant catego-
ry). This modeling process requires complex operations
of top-down categorization (from a general category to a
specific object), and gaze following is a part of this com-
plex process [1].

But the question remains whether the observer will
integrate the results of the observed individual’s percep-
tual activity into own perceptual activity if there is no
information about the direction of that individual’s gaze,
and the observer can only infer what the individual sees
from his/her behavior and facial expressions. In this situ-
ation, would the observer focus attention on the objects
that are relevant to the categorical perception of the ob-
served individual? Whether such integration, provided
by top-down categorization, is an automatic, involun-
tary process, can it be consciously controlled? In order
to answer these questions, two experiments have been
performed.

Experiment 1

Participants. The study involved 70 healthy partici-
pants aged from 19 to 23 years (mean age — 20.1 years),
who were randomly divided into the Group A (35 sub-
jects) and the Group B (35 subjects).

Method. As instructed, participants in the Group A
watched the videos of “silent” social scenes, lasting from
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65 to 124 s. In the final part of each video, a character’s
emotional reaction (fear, amazement, etc.) was demon-
strated close-up, showing that he/she perceived an ob-
ject of a certain category (something frightening, etc.).
After the demonstration of the character’s emotional
reaction the video was suddenly interrupted and the
subjects had to shift their gaze to the fixation cross on
the gray background (0.5 s) and then perform the task of
searching for the target letter. The task consisted of the
following. After the fixation cross, a sequence of video
frames, not previously seen by the subjects, was shown
for 5 s. where the subjects observed the scene from the
character’s perspective, demonstrating what he/she saw.
These frames included (1) alarge and visually noticeable
letter “O” or “X” and (2) a relatively small and incon-
spicuous object that caused the character’s emotional
reaction and was in the focus of his/her attention. The
instruction stated that the main task of the subjects was
to search and identify the target letter (“O” or “X”) as
quickly as possible and name it aloud. And only after
that they could look at the objects in the video frames,
including the object that caused the character’s emotion.
At the end of each trial, subjects were asked to describe
the content of the viewed videos and to explain the char-
acter’s behavioral reaction.

Thus, the experimental procedure described above
has modeled a “cognitive conflict” situation. We as-
sumed that the task of searching for the target letter
would conflict (interfere) with searching for the objects
that caused the character’s emotional reaction.

The Group B subjects performed the same experi-
mental procedure, with the exception that they didn’t
watch the video frames. Each trial began with a demon-
stration of a fixation cross on a gray background (0.5 s).
After that the subjects were presented with video frame
sequences where they had to search for the target letters
(Fig. 1).

Equipment and material. Videos of social scenes
were presented on a 19-inch LCD color monitor with a
resolution of 1280x1024 pixels. The distance from the
screen to subject’s eyes was 60 cm. The angular sizes of
the presented video fragments and scene frames were
25°x18°. Eye movements recordings were performed
with the Tobii X120 non-contact eye movement record-
ing system (Tobii Technology, Sweden) with a frequen-
cy of 120 Hz (spatial resolution of 0.3%). The subject had
a calibration procedure before performing each sample.
Eye movement recordings with low validity values were
excluded from the analysis.

The study was performed on the material of four vid-
eos of social situations from the silent black-and-white
movies chosen through the expert assessments: “Girl
shy” (USA, 1924), “The kid brother” (USA, 1927) and
“Speedy” (USA, 1928). We will give a description of two
videos for the illustrative example.

The video 1 (the movie “The kid brother”). The sher-
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Fig. 1. Experimental procedure

iff's son, by his father’s order, tries to shut down a street
performance of scam artists. The scammers trick the sher-
iff's son into handcuffs and hang him over the stage mak-
ing him look like a laughingstock in public. The sheriff is
walking not far from the performance place. A close-up
shows him suddenly stopping, looking ahead and frown-
ing his eyebrows. What he sees is hidden from the viewer.
A fixation cross follows. Then comes the scenes that show
the stage and the sheriff’s son hanging over it.

The video 2 (the movie “The Speedy”). The cab driver
takes a passenger’s suitcases and walks to the cab. He sees
his cab suddenly moves off and drives away. He throws the
passenger’s suitcases on the sidewalk and runs after the
cab. A close-up shows the surprised and sorrowful expres-
sion on the passenger’s face as he looks at the sidewalk.
What he sees is hidden from the viewer. A fixation cross
follows. Next comes the scenes showing a suitcase lying on
the sidewalk and a thin stream of liquid flowing out of it.

The objects that caused characters’ emotional reac-
tions were small (up to 3.0°) and had a low “visual sa-
liency” level in all the frames used in the task of search-
ing for the target letter. The target letter also had a small
size (2.0%), but a high level of “visual saliency”. Visual
saliency of the frame areas was assessed using the “Sa-
liency Toolbox”. [23].

Registered parameters. The subjects’ eye move-
ments were recorded while viewing each video and while
performing the following task of searching for the target
letter. The visual fixations and saccades were recorded
using the “I-VT” algorithm [ 16]. [ 16]. The software “To-
bii Studio 3.2.1” was used to calculate count and dura-
tion of fixations of the subjects’ eyes on the so-called
dynamic areas of interest (AQOIs), i.e., areas that move

76

in exact accordance with the movement of objects (sub-
jects, characters’ faces, etc.) on a video. The data have
been analyzed using one-factor and multivariate analysis
of variance methods with the SPSS v.23 package.

Results and Discussion

The verbal responses of the subjects have been ana-
lyzed for each video. It was found that 100% of healthy
subjects successfully explained character’s behavior and
correctly identified objects in the focus of their attention.

A one-factor analysis of variance (ANOVA) was per-
formed for the letter detection time parameter. It was
found that subjects who observed character behavior
(the Group A), compared to subjects who did not ob-
serve it (the Group B), spent significantly more time
detecting the target letter in the frames after the video 1
(F (2.12) = 24.7; p<0.001), 2 (F (2.12) = 40.7; p<0.001),
3 (F (2.12) = 10.8, p<0.05), and 4 (F (2.12) = 27.7,
p<0.001) (Fig. 2).

In order to understand the reasons for these differ-
ences, a comparative analysis of the eye-movement pa-
rameters while performing the task of searching for the
target letter have been performed in the two groups of
subjects. A one-factor ANOVA showed that the Group
A subjects compared to the Group B required more
gaze fixations on the target letter to identify it in the
frames after the video 7 (F (2.14) = 13.1, p<0.001),
2 (F (2.14) = 3.5, p<0.05), 3 (F (2.14) = 165, p<0.01),
and 4 (F (2.14) = 3.6, p<0.05) (Fig. 3).

It was found that many subjects in the Group A, de-
spite the instruction, first fixed their gaze on the object
that caused the character’s emotion and only then shift-
ed their gaze to the target letter. The percentage of such
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Fig. 2. Mean time of target letter detection in subjects
of the Groups A and B for each video

subjects was 61% for the video 1, 56% for the video 2,
64% for the video 3, and 53% for the video 4.

In addition, subjects in the Group A compared to sub-
jects in the Group B spent significantly more time to visually
analyze the object that caused the characters’ emotional re-
actions in the frames after video 1 (F (2.14) = 32.2,p<0.001),
2 (F (2.14) = 117.7,p<0.001), 3 (F (2.14) = 102.7, p<0.001)
and 4 (F (2.14) = 35.4, p<0.001) (Fig. 4).

The results of the study have showed that healthy
subjects who observed the character’s behavior, unlike
healthy subjects who did not observe it, picked up the re-
sults of the character’s perceptual activity (e.g., “the sher-
iff noticed his hanging son”) and automatically integrated
these results into their own perceptual activity even in the
absence of information about the direction of the sheriff’s
gaze. In other words, they involuntarily identified and
analyzed the objects/elements of the situation that were
perceived by the character and determined his emotional
reaction, and only after that they performed the primary
task of searching for the target letter.

The process of such integration will be analyzed us-
ing the example of the video 1. Subjects in the Group A
know from the semantic context that the sheriff sent his
son to shut down the street performance. They see the
scammers hanging the sheriff’s son over the stage and
continuing the show, then the subjects observe the emo-
tional reaction of the sheriff who is walking nearby (he
abruptly stops and frowns his eyebrows). This reaction is
the so-called “material anchor” [15], which makes it pos-
sible to identify what the character perceives at this par-
ticular moment. In C. Goodwin’s terms, it represents the
material provided by the character to the public space
[12]. Observers make the suggestion from the evaluation
of the sheriff’s reaction that he perceives or “defines”
the situation [3] as “outrageous”. The Group A subjects,
despite repeated instructions from the experimenters to
prioritize searching for the letter, involuntarily model
the sheriff’s perceptual activity by identifying and ana-
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Fig. 3. Mean fixation count on the target letter in subjects
of the Groups A and B for each video

lyzing the element of the situation (“the sheriff’s hanging
son”) that is in the focus of his attention and supports
the sheriff’s perception of the situation as “outrageous”.
Thus, the Group A subjects, as compared to the Group B
subjects, spend more time analyzing the area of this ele-
ment and searching for the target letter.

In addition, subjects in the Group A require more
gaze fixations to identify the target letter than subjects
in the Group B. This may be explained by the restructur-
ing of cognitive activity as a result of switching from one
type of activity (involuntary modeling of the perception
of the observed character) to another type of activity
(voluntary identification of the target letter). Thus, the
Group A subjects, unlike the Group B subjects, are ex-
periencing an interference effect: the conscious task of
searching for the target letter conflicts (interferes) with
the automatized process of analyzing the object/element
of the situation that is in the focus of the character’s at-
tention. The subjects need to inhibit the automatic pro-
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[ Group B |

[ ]
L
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Fixation duration on the object, that caused

N{////////-

3
Video number

Fig. 4. The total fixation duration on the object,
that caused character’s emotional reaction, in the subjects of
the Groups A and B for each video
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cess of selecting this object to perform the task of search-
ing for the target letter [17].

Furthermore, we assumed that the above-described
interference effect is only present when the behavioral
reactions of the people being observed are successfully
understood, and that this effect will be absent when it is
misunderstood.

In order to verify this assumption, experiment 2 was
performed.

Experiment 2

Participants. The study involved 34 paranoid
schizophrenia patients without intellectual disability
aged from 19 to 42 years (mean age 30.2 years) being
under treatment in the City Psychiatric Hospital Ne6
(Saint-Petersburg). The disease duration ranged from 1
to 11 years and averaged 4.5 years. All the patients with
schizophrenia at the moment of the research were in the
state of remission and did not manifest any signs of acute
psychotic condition.

Procedure. The experimental procedure and stimu-
lus material were similar to those used in the Experiment
1, when examining subjects of the Group A.

Results and Discussion

The verbal responses analysis had revealed that, un-
like healthy individuals, patients with schizophrenia
demonstrated considerable difficulties in understand-
ing characters’ behavior. The data correspond with the
multiple studies [8; 9; 20]. These difficulties manifested
themselves in erroneous explanations of the charac-
ters’ emotional reactions at the end of the videos (e.g.,
after viewing the video 1, the patient said: “the person
watched with interest what was being advertised there
from the stage”, etc.). The percentage of the patients
who understood the characters’ behavior was: for the
video 1 — 44.1% (15 people), 2 — 67.6% (23 people), 3 —
47.0% (16 people), 4 — 41.2% (14 people).

The patients have been divided into 2 groups by the
analysis of the responses for each video: persons who un-
derstood and did not understand the characters’ behavior.

The one-way analysis of variance was used for the let-
ter detection time parameter. It was shown that patients
who did not understand the characters’ behavior took
significantly less time to identify the target letter than
patients who understood it in the frames after the video
1(F (1.89) = 16.1; p<0.001), 2 (F (1.89) = 19.5; p<0.05),
3 (F (1.89) = 9.1, p<0.01) and 4 (F (1.89) = 7.5, p<0.05)
(Fig. 5). A comparison of letter detection time param-
eters between patients who did not understand the vid-
eos and healthy individuals in the Group A (see Exp.1
results) demonstrated that these patients performed sig-
nificantly faster in searching for the target letter after
each video (F (1.9) = 8.1; p<0.05), (Fig. 6). As shown
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in Fig. 5, patients who understood characters’ behavior
were slower than healthy subjects in identifying the tar-
get letter in all the videos. This fact was associated with
the phenomena of psychomotor retardation due to the
medications taken, decreased level of activation, etc.

Ao Healthy subjects, who understood the r's behavior
535 Patients with schizophrenia, who und d the character's behavior
1! BB Patients with schizophrenia, who did not

Wl the character's behavior

T
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Video number

Fig. 5. Mean time for detecting the target letter in patients
who understood and did not understand the character’s
behavior and healthy subjects of the Group A for each video

The parameters of eye-movement activity of patients
who understood and did not understand characters’ be-
havior while performing the task of searching for the tar-
get letter had been analyzed.

Statistical analysis had revealed that patients who
did not understand the characters’ behavior significantly
less frequently fixed their gaze on the object that caused
the character’s emotional reaction than patients who did
understand it: in the video 1 (F (1,82) = 23.8; p<0.001),
2 (F (1.82) = 14.5;p<0.001), 3 (F (1.82) = 7.1, p<0.001)
and 4 (F (1.82) = 18.5, p<0.001). The mean fixation
count on the object in patients who did not understand
the characters’ behavior and in patients who under-
stood it are respectively: for the video 7 — 1.2+0.54 and
4.43+0.60; 2 — 1.45%0.78 and 4.76£0.51; 3 — 2.77+0.69
and 5.18%0.74; 4 — 2.38+0.65 and 6.4+0.77. The percent-
age of patients who understood and did not understand
the characters’ behavior and made gaze fixations on the
object that caused the characters’ emotional reaction for
each video, is presented in fig. 6. As shown, the fixations
on the given object for the frames of the video 7 were
made by 93.3% of the patients who have understood the
video, and 60% of the patients who have not understood
it; 2 — 96% and 72.7%; 3 — 100% and 70.6%; 4 — 100%
and 60%, respectively.

The one-factor ANOV A had showed that patients who
did not understand the character’s behavior spent signifi-
cantly less time focally analyzing the object that caused
the characters’ emotional reactions compared to patients
who did understand it: for the video 1 (F (1.82) = 17.6;
p<0.001), 2 (F (1.82) = 19.2; p<0.001), 3 (F (1.82) = 3.7,
p<0.01), and 4 (F (1.82) = 15.8, p<0.001) (Fig. 7).
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The results of the experiment had shown that pa-
tients with schizophrenia who understood the char-
acter’s behavior, as well as healthy individuals, auto-
matically identify and analyze the objects/elements of
the situation perceived by the character and reasoning
his emotional reaction and only after that perform the
task of searching for the target letter. Whereas pa-
tients who did not understand the character’s behav-
ior did not identify and analyze the aforementioned
objects/elements of the situation. As a result, they had
no difficulty in performing the task of searching for
the target letter and performed that task more suc-
cessfully than healthy individuals and patients who
have understood character’s behavior. Thus, these
patients had no effect of interference of the task of
searching for the target letter with the automated pro-
cess of analyzing the object that caused the characters’
emotional reaction.

General Discussion

The co-operative mode of cognitive activity orga-
nization is activated when we observe another person
or engage in a joint activity together with him /her.
The necessary condition for the activation of this mode
is the presence of a “framework for cooperation” — a
“joint project” [22], which we temporarily share with
the other individual. In our study the formation of
such a “project” occurs through the development and
concretization of the behavioral conventional scenar-
io of the observed character by the observer: on the
one hand, the observer identifies objects and events
that are significant for the “project” and, on the other
hand, monitors how these objects and events are per-
ceived by the observed character. The integration of
the results of the other person’s cognitive activity
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Fig. 7. The total fixation duration on the object, which
caused the characters’ emotional reaction, in patients who

understood and did not understand the character’s behavior
for each video

2 3

into their own cognitive activity allows observers to
go beyond their perception [27] and contribute to the
“joint project”: to complete the results of the other
person’s perceptual activity with the results of their
own perceptual activity (for example, to identify ob-
jects and events relevant to the “project”, but not yet
perceived by the other person).

The original experimental procedure was used to
show for the first time that the integration described
above has an automatic, involuntary character. These
findings are corresponding to C. Goodwin’s theory of
co-operative activity, according to which human actions
are co-operative if a person builds them by performing
systematic transformative operations with the material
provided to the public space by another participant in
the situation (linguistic expressions, gaze direction, fa-
cial expression, etc.) [12]. In our study, the character’s
emotional reaction, actualized at the end of the video
was such a material. The observers involuntarily picked
up the results of the cognitive activity of the observed
character and realized their own perceptual activity on
its basis.

It has been found that patients with schizophrenia
demonstrate a deficit in integrating the results of an-
other person’s cognitive activity into their own cog-
nitive activity, which leads to disturbances in under-
standing situations of social interaction. Patients make
hypotheses about how participants in the observed
situation perceive objects and events, but do not ver-
ify these perceptual hypotheses (do not identify and
analyze objects and events perceived by the observed
people) and, therefore, do not reveal that these hypoth-
eses are incorrect. The received data can be applied in
development of the new diagnostics methods of social
cognition disorders in schizophrenia, and can be taken
into account in development of new psychological cor-
rection programs.




3omosa H.E., 3omosé M.B., Kopomxosa H.C. Henpou3sonvhas unmezpauusi...
Zotova N.E., Zotov M. V., Korotkova L.S. Involuntary Integration...

References

1. Andrianova N.E. Narusheniya ponimaniya situatsii
sotsial'nogo vzaimodeistviya pri shizofrenii. Diss. kand. psikhol.
nauk [Impairment of understanding of social interaction in
schizophrenia. Ph. D. (Psychology) diss.]. Saint-Petersburg,
2017. 202 p. (In Russ.).

2. Vygotskii L.S. Sobranie sochinenii: V 6 t. T. 4. [The
Collected Works in 6 Volumes. Vol. 4]. Elkonin D.B. (ed.)
Detskaya psikhologiya | Child Psychology]. Moscow: Pedagogika
Publ., 1984. 432 p. (In Russ.).

3. Goffman E. Analiz freimov: esse ob organizatsii
povsednevnogo opyta: Per. s angl. [Frame Analysis: An Essay on
the Organization of Experience]. Batygin G.S., Kozlova L.A (eds.).
Moscow: Institute of Sociology RAS, 2003. 752 p. (In Russ.).

4. Zotov M.V, Andrianova N.E., Voyt A.P.
«Niskhodyashchee> i «voskhodyashchee» — sovmestnoe
vnimanie v neverbal'noi kommunikatsii [Top-down and
Bottom-up Joint Attention in Nonverbal Communication].
Rosiiskiy jurnal kognitivnoi nauki [The Russian Journal of
Cognitive Science], 2015. Vol. 2, no. 1, pp. 6—23. URL: http://
cogjournal.org/2/1/pdf/ZotovAndrianovaVoytRJCS2015.
pdf (Accessed: 20.04.2021). (In Russ.).

5. ZotovM.V.,GusevaM.S,, ZotovaN.E. Protsess raspoznaniya
kognitivnykh oshibok drugogo cheloveka i ego narusheniya pri
shizofrenii [Recognition of Other Person’s Cognitive Errors
and Tts Impairment in Schizophrenia]. Kulturno-istoricheskaya
psikhologiya = Cultural-historical psychology, 2019. Vol. 15, no. 2,
pp- 32—42. (In Russ.). DO1:10.17759 /chp.2019150204

6. Lomov B.F. Metodologicheskiye i teoreticheskiye
problemy psikhologii [ Methodological and theoretical problems
of psychology]. Moscow: Nauka Publ., 1984. 444 p. (In Russ.).

7. Rychkova O.V. Kholmogorova A.B. Osnovnye
teoreticheskie  podkhody k issledovaniyu narushenii
sotsial'nogo poznaniya pri shizofrenii: sovremennyi status i
perspektivy razvitiya [ The main theoretical approaches to the
study of disorders of social cognition in schizophrenia: current
status and prospects of development]. Konsultativnaya
psikhologiya i psikhoterapiya = Counseling Psychology and
Psychotherapy, 2014. Vol. 22, no. 4, pp. 30—43. (In Russ.)

8. BoraE., Yucel M., Pantelis C. Theory of mind impairment
in schizophrenia: Meta-analysis. Schizophrenia Research, 2009.
Vol. 109, pp. 1—9. DOI:10.1016 /j.schres.2008.12.020

9. Driver J., Davis G., Ricciardelli P., Kidd P., Maxwell E.,
Baron-Cohen S. Gaze Perception Triggers Reflexive
Visuospatial Orienting. Visual Cognition, 1999. Vol. 6, no. 5,
pp. 509—540. DOT:10.1080,/135062899394920

10. Friesen C.K,, Kingstone A. The eyes have it! Reflexive
orienting is triggered by nonpredictive gaze. Psychonomic Bulletin
& Review, 1998. Vol. 5, pp. 490—495. DOI1:10.3758 /BF03208827

11. Goodwin Ch. Co-operative Action (Learning in
Doing: Social, Cognitive and Computational Perspectives).
Cambridge. Cambridge University Press. 2017. 550 p.
DOI:10.1017/9781139016735

12. Goodwin Ch. The co-operative, transformative
organization of human action and knowledge. Journal of
Pragmatic, 2013. Vol. 46, no. 1, pp. 8—23. DOI:10.1016/j.
pragma.2012.09.003

13. Hanks W.F. Intertexts: Writings on language, utterance,
and context. Denver: Rowman and Littlefield. 2000. 368 p.

14. Hutchins E. Material anchors for conceptual blends.
Journal of Pragmatics, 2005. Vol. 10, no. 37, pp. 1555—1577.
DOI:10.1016//j.pragma.2004.06.008

15. Komogortsev O., Jayarathna U., Koh D., Gowda M.
Qualitative and Quantitative Scoring and Evaluation of the
Eye Movement Classification Algorithms. Proceedings of ACM

80

Jumepamypa

1. Anodpuanosa H.E. HapyuieHust TOHUMaHUS CUTyaIrlnit
COLUANBHOTO B3aUMOIEUCTBUS NPU IMU30(PEHUN: IUCC. ...
ka1 mcuxoJr. Hayk. CII16., 2017. 202 c.

2. Bwvizomcxuit JI.C. Cobpanue coumnenwii: B 6 1. T. 4.
[lerckaa mncuxomorus. Ilox pen. /JA.B. Oapkonmna. M.:
ITemaroruka, 1984. 432 c.

3. Togman U. Ananus dpeiimos: acce 06 opraHuzanuu
noBcenHeBHOTO onbiTa: mep. ¢ auta / [lox pex. I.C. barsiruna,
JILA. Kosznosoit. M.: UuctutyTt commonornn PAH, 2003.
752 c.

4. 3omose M.B., Audpuanosa H.E., Boum A.IlL
«Hucxopsiiee» 1 «BoCXojisiliee» COBMECTHOE BHUMAaHUE B
HeBepOaNbHOW KOMMYHHMKAlMK [ DJeKTpoHHbIN pecypc] //
Poccuiickmii sxypHas xorHutuBHONH Hayku. 2015. Tom 2.
Ne 1. C. 6—23. URL: http://cogjournal.org/2/1/pdf/
ZotovAndrianovaVoytRJCS2015.pdf  (mara  oGparuerms:
20.04.2021).

5. 3omos M.B., Iycesa M.C., 3omosa H.E. Tlporecc
PACIIO3HAHUSL KOTHUTUBHBIX OMIMOOK IPYrOro YeJOBeKa U ero
Hapyuienust npu musodpennu // KyiabrypHo-ucropudeckast
ncuxomorust. 2019. Tom 15. Ne 2. C. 32—42. DOI:10.17759/
chp.2019150204

6. Jlomos b.D. Metononorudeckue M TeOPETUIECKUE
npobaembr Ticuxosorun. M.: Hayxka, 1984. 444 c.

7. Pvuxosa O.B., Xoamozoposa A.b. OcHOBHBIE
TeopeTHYeCKUe IOAXOAbl K MCCICJOBAHUIO HapyIIEeHUN
COIUAJIBHOTO TIO3HAHUS MPHU IMU30(PEHII: COBPEMEHHbII
craryc u mnepcreKkTuBbl passutusi // KoHcynbraTuBHas
ncuxosorns u ncuxotepanus. 2014. Tom 22. Ne 4. C. 30—
43.

8. BoraE., Yucel M., Pantelis C. Theory of mind impairment
in schizophrenia: Meta-analysis // Schizophrenia Research.
2009. Vol. 109. P. 1—9. DOI:10.1016 /j.schres.2008.12.020

9. Driver J., Davis G., Ricciardelli P., Kidd P., Maxwell E.,
Baron-Cohen S. Gaze Perception Triggers Reflexive
Visuospatial Orienting // Visual Cognition. 1999. Vol. 6. Ne 5.
P. 509—540. DOI1:10.1080,/135062899394920

10. Friesen C.K., Kingstone A. The eyes have it! Reflexive
orienting is triggered by nonpredictive gaze // Psychonomic
Bulletin & Review. 1998. Vol. 5. P. 490—495. DOI1:10.3758/
BF03208827

11. Goodwin Ch. Co-operative Action (Learning in
Doing: Social, Cognitive and Computational Perspectives).
Cambridge. Cambridge University Press, 2017. 550 p.
DOI:10.1017,/9781139016735

12. Goodwin Ch. The co-operative, transformative
organization of human action and knowledge // Journal of
Pragmatics. 2013. Vol. 46. Ne 1. P. 8—23. DOIL:10.1016/j.
pragma.2012.09.003

13. Hanks W.F. Intertexts: Writings on language, utterance,
and context. Denver: Rowman and Littlefield, 2000. 368 p.

14. Hutchins E. Material anchors for conceptual blends //
Journal of Pragmatics. 2005. Vol. 10. Ne 37. P. 1555—1577.
DOI:10.1016/j.pragma.2004.06.008

15. Komogortsev O., Jayarathna U., Koh D., Gowda M.
Qualitative and Quantitative Scoring and Evaluation of the
Eye Movement Classification Algorithms // Proceedings of
ACM Eye Tracking Research & Applications Symposium.
Austin: TX. 2010. P. 1—4. DOI1:10.1145/1743666.1743682

16. Miyake A., Friedman N.P., Emerson M,]., Witzki A.H.,
Howerter A., Wager T.D. The unity and diversity of executive
functions and their contributions to complex “Frontal Lobe”
tasks: a latent variable analysis // Cogn Psychol. 2000. Vol. 41.
Ne 1. P. 49—100. DOI:10.1006 /cogp.1999.0734




KYJbTYPHO-UCTOPUYECKAS IICUXOJIOTUA 2022. T. 18. Ne 2
CULTURAL-HISTORICAL PSYCHOLOGY. 2022. Vol. 18, no. 2

Eye Tracking Research & Applications Symposium. Austin: TX, 17. Resnick L.B. The 1987 Presidential Address: Learning

2010, pp. 1—4. DOI:10.1145/1743666.1743682 in School and out // Educational Researcher. 1987. Vol. 16.
16. Miyake A., Friedman N.P., Emerson M.J., Witzki A.H., | Ne 9. P. 13—54. DOI:10.2307 /1175725

Howerter A., Wager T.D. The unity and diversity of executive 18. Shepherd S.V. Following gaze: gaze-following behavior

functions and their contributions to complex “Frontal Lobe” | as a window into social cognition // Frontiers in Integrative
tasks: a latent variable analysis. Cogn Psychol, 2000. Vol. 41, | Neuroscience. 2010. Vol. 4. Ne 5. P. 1—13. DOI:10.3389/

no. 1, pp. 49—100. DOI:10.1006 /cogp.1999.0734. fnint.2010.00005

17. Resnick L.B. The 1987 Presidential Address: Learning 19. Sprong M., Schothorst P., Vos E., Hox_J., Van Engeland H.
in School and out. Educational Researcher, 1987. Vol. 16,1n0.9, | Theory of mind in schizophrenia: meta-analysis // British
pp. 13—54. DOI:10.2307 /1175725 Journal of Psychiatry. 2007. Vol. 191. P. 5—13. DOI:10.1192/

18. Shepherd S.V. Following gaze: gaze-following behavior | bjp.bp.107.035899
as a window into social cognition. Frontiers in Integrative 20. Tomasello M. A natural history of human thinking.
Neuroscience, 2010. Vol 4, no. 5, pp. 1—13. DOI:10.3389/ | Cambridge, MA: Harvard University Press, 2014. 178 p.
fnint.2010.00005 DOI:10.1111/1469-8676.12084 20

19. Sprong M., Schothorst P., Vos E., Hox J., Van 21. Verhagen A. Grammar and cooperative

Engeland H. Theory of mind in schizophrenia: meta-analysis. | communication // Handbook of Cognitive Linguistics

British Journal of Psychiatry, 2007. Vol. 191, pp. 5—13. | (Handbooks of Linguistics and Communication Science) /

DOI:10.1192/bjp.bp.107.035899 E. Dabrowska, D. Divjak (eds.). Berlin and Boston: De Gruyter
20. Tomasello M. A natural history of human thinking. | Mouton, 2015. P. 232—252. DOI:10.1080,/07268602.2018.150

Cambridge, MA: Harvard University Press. 2014. 178 p. | 7420

DOIL:10.1111/1469-8676.12084 20 22. Walther D., Koch C. Modeling attention to salient proto-
21. Verhagen A. Grammar and cooperative communication. | objects // Neural Networks. 2006. Vol. 19. Ne 9. P. 1395—1407.

In: Ewa Dgbrowska, Dagmar Divjak (eds.). Handbook of Cognitive | DOI:10.1016/j.neunet.2006.10.001

Linguistics (Handbooks of Linguistics and Communication 23. Wertsch J.V. Semiotic mechanisms in joint cognitive
Science). Berlin and Boston: De Gruyter Mouton. 2015, pp. 232— | activity // Journal for the Study of Education and
252. DOI:10.1080,/07268602.2018.1507420 Development, Infancia y Aprendizaje. 1989. Vol. 12. P. 3—36.

22. Walther D., Koch C. Modeling attention to salient | DOI:10.1080,/02103702.1989.10822239
proto-objects. Neural Networks, 2006. Vol. 19, no. 9, pp. 1395—
1407. DOI:10.1016 /j.neunet.2006.10.001

23. Wertsch J.V. Semiotic mechanisms in joint cognitive
activity. Journal for the Study of Education and Development,
Infancia y Aprendizaje, 1989. Vol. 12, pp. 3—36. DOI:10.1080/
02103702.1989.10822239

Information about the authors

Natalia E. Zotova, PhD in Psychology, Associate Professor, Department of Medical Psychology and Psychophysiology, Faculty
of Psychology, Saint-Petersburg State University, Saint-Petersburg, Russia, ORCID: http://orcid.org/0000-0003-3229-7585,
e-mail: n.e.zotova@mail.ru

Mikhail V. Zotov | Doctor of Psychology, Professor, Department of Medical Psychology and Psychophysiology, Faculty of Psychology,
Saint-Petersburg State University, Saint-Petersburg, Russia, ORCID: https://orcid.org/0000-0002-1988-8391, e-mail: mvzotov@mail.ru

Inga S. Korotkova, PhD in Psychology, Senior Lecture, Department of Medical Psychology and Psychophysiology, Faculty of Psychology,
Saint-Petersburg State University, Saint-Petersburg, Russia, ORCID: http://orcid.org/0000-0002-9614-4329, e-mail: pemphix@mail.ru

Hugopmayus 06 asmopax

3omosa Hamanusi Eszenvesna, KaHAngaT MCUX0JOTHYECKUX HAYK, AOMEHT Kabeapbl MEAUIIMHCKO TICHXO0JIOTUH U ICUX0(hU3n-
osioruu, Cankr-IlerepOyprekuii rocynapersentbiii yausepcurer (DIBOY BO «CII6I'Y »), r. Cankr-Ilerepbypr, Poccuiickas
®epneparust, ORCID: http://orcid.org/0000-0003-3229-7585, e-mail: n.e.zotova@mail.ru

‘30m03 Muxaun Bradumuposuy|, TOKTOP TICUXOJOTHYECKUX HayK, Tpodeccop Kabeapbl MEIUIMHCKON TICHXOJOTHI 1 MCHXO0(hHU-
suosorun, Cankr-IlerepOyprekuit rocyaapersennbiii yuusepeuter (DTBOY BO «CIIGTY »), 1. Cankr-Ilerep6ypr, Poccuiickas
®Depneparust, ORCID: https://orcid.org/0000-0002-1988-8391, e-mail: mvzotov@mail.ru

Kopomxoea Hnza Cepeeesna, Kanjnjar nNcuxoJorHdecKX HayK, CTapIIvil IpernoiaBatesb kadepbl MEAUIIMHCKON IICUX0JI0THN
u ncuxodusuosoruu, Cankr-IlerepOyprekuii rocyaapersennbiii yausepeurer (PIBOY BO «CII6TY »), 1. Cankr-IlerepOypr,
Poccuiickast @eaepaiust, ORCID: http://orcid.org/0000-0002-9614-4329, e-mail: pemphix@mail.ru

[Monyuena 28.12.2020 Received 28.12.2020
IIpunsra B mevarn 27.04.2022 Accepted 27.04.2022

81



