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Abstract

The efficiency of information processing depends on a holistic and integrated process of understanding. Eye tracking helps us to
study the peculiarities of the understanding of visually perceived stimuli. The purpose of this study was to identify and charac-
terize the relationship between perception and understanding, on the example of images and texts with different degrees of
blurring (visual complexity). The work involved 25 participants, ages 19 to 25 years. Methods include poll, recording eye
movements (eye tracking), wavelet filtering of text and images, and content analysis. Stimuli were consistently presented on
the screen included text stimuli (from 7 texts), episodes from Russian fairy tales, and images (from 8 comics total), each
consisting of eight pictures, united by one complete plot. Visual stimuli were presented in order from the clearest to the most
blurred image. The results of the study showed that the participants made more gaze fixations on plot-relevant details and
characters. They reveal key details of images for a general understanding of the content. The willful regulation of cognitive
processes allows distinguishing the main characters and keywords to recreate or anticipate the meaning of visually perceived

information constructs while reading texts or pictures with a high degree of blur.
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Not many published works reveal new approaches to under-
standing methods, and few works are devoted to the relation-
ship of understanding with perception, despite their explicit
connection (Clark, 1977; Bodalev, 2012; Matyushkina, 1965;
Brudnyy et al., 1991; Doblayev, 1982; Zinchenko, 1997). At
the same time, some researchers have shown the influence of
perception on understanding (Znakov, 1991; Znakov, 2002;
Belobrykina, 2016; Znakov, 2013; Kvasyuk, 2010; Kostyuk,
1988). Levkova (2009), for example, considers perception
and understanding as being different sides of the same phe-
nomenon: Perception reflects the process, and understanding
is the result. This conclusion was formulated in the context of
studying the process of reading. It was revealed that reading
text cannot take place without perceiving, and understanding
what has been read. To achieve this, a person is required to
launch mental activity (Levkova, 2009).
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The definition of the term “understanding” is defined by
Dunker through the concept of gestalt, which refers to the
visuospatial form of perceived objects and which is key in
studying the processes of perception and structuring of human
sensations: “Understanding something means acquiring a ge-
stalt or seeing its functional place in the gestalt” (p.
33)(Brudnyy, 2002; Leontyev, 2005). Gelmgolts &
Maklakov (2002) noted, that “in acts of perception the un-
equivocal understanding is carried out. . . . Perceptual activity
itself is one of the forms of cognitive activity, one of the forms
of understanding” (p. 58).

Being a unique phenomenon, understanding is a holistic
integrated process in which the differentiation of individual
cognitive functions is extremely conditional, since it is not
only difficult to consider them separately from each other—
where, for example, perception ends and thinking, speech, and
imagination begins—but it is almost impossible to fix them by
psychological methods (Zashchirinskaia et al., 2015a; Solso,
2006; Keltner & Haidt, 1999; Pelc et al., 2006; Bransford &
McCarroll, 1974; Portnova, 2016; Shinysherova et al.
2018; Rehbein & Saalmann, 2009). With a high degree of
accuracy, the objective picture of the features of the partici-
pant’s perception, which is significant for revealing the fea-
tures of understanding, allows us to fix instrumental methods
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of measurement. The mutual determination of understanding
and perception noted by individual scientists determined the
direction of our research, the purpose of which was to identify
and characterize the interrelationships of perception and un-
derstanding, defined by the example of images and texts with
varying degrees of blurring of the perceived stimulus material.

Method
Subjects

The study involved 25 students, ages 19 to 25 years, from the
Faculty of Psychology of Saint-Petersburg State University
(1-4 courses). Of these, six were males and 19 were females.
The research revealed descriptive characteristics that act as
conditional standards for the specific understanding of images
and texts with different degrees of blurring of the perceived
stimulus material. This is the definition of conditional stan-
dards for the relationship between perception and understand-
ing (on the sample of the student subjects).

Methodology

To identify patterns of interconnection between visual percep-
tion and understanding of texts and plot pictures, the follow-
ing methods were used.

The survey method

I used a questionnaire that aimed to identify the specifics of
respondents’ understanding of images and texts. The ques-
tionnaire contained multiple-choice questions (where partici-
pants had to choose one of the suggested answers) and open-
ended questions (which required a free form of response).
Participants were asked to write a brief summary of what they
saw (for each stimulus) and describe heroes, their actions, and
plot. Also, each participant estimated the degree of his or her
understanding of the texts and comics on a 6-point scale (0 =/
did not understand anything; 6 = I understood everything). In
addition, the subjects described the elements in the pictures
and texts that attracted the most attention, which allowed us to
determine their areas of interest and compare how those areas
coincided with the fixed attention zones identified by record-
ing their eye movements.

Eye tracking

Method of distant eye-movements recording We conducted
the study using the EyeTribe eye tracker with Ogama soft-
ware. We used heatmaps for illustrations and calculated statis-
tics for selected areas of interest.

S(xy0) =

Method of wavelet filtering of texts and images The stimulus
material was verbally and nonverbally presented to partici-
pants using two Asus notebooks, with a screen resolution of
1,680 x 1,050. As examples of verbal patterns, text images
were used (eight texts in the preliminary study, three in the
study of high school students) consisting of fragments of
Russian folk tales in black letters on a gray background (see
Fig. 1a). Fragments on average contained 700 characters, in-
cluding spaces and punctuation marks. As nonverbal patterns,
the comics of Herluf Bidstrup, the Danish caricaturist, were
used (seven “elements” of the plot were used in the prelimi-
nary study—two in the high school students study; data on
schoolchildren are not represented at all; see Fig. 1b).

The images and texts were processed by wavelet filtration. The
term “wavelet” was first encountered in the works of Grossmann
and Morlet (1984, pp. 723-736), in which they tried to analyze
and carry out digital processing of the properties of seismic and
acoustic signals. Thanks to the wavelet transformation of one-
dimensional signals, their analysis can be performed in two spaces
at once: a two-dimensional sweep is performed, in which the
frequency and coordinates act as independent variables.

With the help of wavelets localized in time or frequency,
the signals and functions are represented in the form of wave-
let superposition’s at different levels of signal decomposition.
Currently, wavelets are used not only for processing and ana-
lyzing various signals but also for processing, data filtering,
and for compression and image processing (Bilynsky et al.,
2017). All images were preliminarily subjected to wavelet
filtration by convolution with a difference of Gaussians
(DoG) function, a wavelet that is the difference of two two-
dimensional Gaussian functions with different half widths':

L exp(~(¥ +7)/(20°))-

= SR )/ (N

21N’
(1)

where o is the standard deviation and N is the scale
factor—in our case, equal to 2.

According to Marr (1982), the best model for them is im-
age processing by a set of V2G filters, where V? is the Laplace
operator (d* / dx* + d* / dy*), and G is the Gaussian function.
Processing the image with the VG filter allows you to select
sharp brightness changes corresponding to the boundaries of
objects on the image, and, by changing the half width of the

! There was a miserly old man. He had two sons, and a lot of money. Once he
heard death, he locked himself in his spacious cottage. What to do? He must
preserve his wealth. The old man sat on a big chest and began to swallow gold
coins and eat banknotes. He hurried, and ate a lot of money. But he did not
make it. So his life ended. After a while, his sons came. They saw what had
happened. They put their dead father under the holy icons and called the clerk
to read the psalter. Suddenly, at midnight, an impure person appears in the
image of a man. He raised the dead old man on his shoulder and said: “Hold,
clerk, his robe!” and he began to shake the old man: “The money is yours, and
the bag is mine!” He took the dead old man, put him in a bag, and became
invisible.
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Kun 611 cKymoi ckpsra, cTapuk. OH HMeN ABYX
CBIHOBEH M MHOXXECTBO AcHeT. ITocipiman cMepTs,
3armepesl OAMH B CBOEH IpOCTOpHOI u3be. UTo xe
nenats? Hazo jxe coxpaHUTh cBou OorarcTtBa. Cen
CTapuK Ha OOJBIION CYHIyK, Hadaldl [JIOTaTbh
30JI0ThI€ JCHBIH U €CTh acCUTHanuu. Topomnmics,
MHOTO chell. TonpKo BCE-TaKH HE BBIIEPIKAN, TaK U
TIOKOHYHJI CBOO XKU3Hb. CIIyCTsI HEMHOTO BpEMEHHU
NIPUIIIN CHIHOBBS, YBUIEIH OHH, YTO CIyYHJIOCH.
ITonoxunu CHIHOBBSI CBOETO MEPTBOI'O OTIA IIOX
CBATHIE HKOHBI K IO3BaJIM JbsSYKa UUTATh
MCaNThIph. BApyr B caMyio IOJIHOYH SBIAETCS B
oOpa3e ueroBeka HeUHCThIH. OH IMOJHIT MEPTBOTO
CTapuKa Ha IIIe4o M cKazal: «Jlepku, ObSUOK,
noxny!». ¥l Haga CHIBHO TPSICTH CTapHKa: «J[eHbru
TBOH, @ MEIIOK Mo¥i!». B35 oH MEPTBOrO CTapuKa,

IIOJIOXXHJII B MEIIIOK 1 HEBHUUM CTall.
a

Fig. 1 Examples of incentives. a Verbal stimulus (Russian folk tale “Death of the Mean”). b Nonverbal stimulus (Bidstrup comic “Jump in Height”).
Visual filter was applied on both stimuli with a maximum frequency characteristic position of five cycles/deg during the test

Gaussian, it is possible to allocate borders at different scale
levels. Marr proposed the representation of VG filters using
the difference of two Gaussian, that is, the DoG function. At
present, this technique is widely used in technical vision
(Buyakas, 2009).

An analogue of DoG functions for the visual analyzer are
receptive fields with circular symmetry, which are typical for
the retina and lateral geniculate body. The optimal stimulus for
such cells (i.e., image), which reacts only a group of neurons
with similar in frequency response receptive fields, is an im-
age whose spatial-frequency spectrum lies within the frequen-
cy band to which the given group of cells reacts. These re-
quirements are met either by the DoG functions themselves or
by images digitally filtered using them. By changing the value
of'the standard deviation o in Equation 1, it is possible to shift
the position of the maximum of the frequency characteristic of
the filter, which allows us to distinguish different spatial-

frequency ranges. In the present study, filters with the follow-
ing positions of the maximum frequency response were used
to process images with comics: 5.0; 3.75; 2.81; 2.11; 1.58;
1.19; 0.89; 0.667 cycle/deg. The ratio of adjacent frequencies
is 0.75. To process images with texts, another set of filters was
used: 5.0; 4.0; 3.2; 2.56; 2.05; 1.64; 1.31 cycle/degree, with
the ratio of adjacent frequencies equal to 0.8. It is important to
emphasize that for texts and comics, frequencies with variable
pitch were chosen. Nevertheless, in both cases, the first filter
gave an image that shows all the details, and the last one was
completely blurry, in which it is impossible to recognize any
objects (see Fig. 2).

The method of content analysis

This is a method of qualitative and quantitative analysis of the
content of the text, consisting in the systematic fixation and

Fig. 2 Examples of filtering nonverbal stimuli with specified positions of the maximum frequency response
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quantification (calculation) of certain units of the content of
the text under investigation (Makarov, 2001; Lamminpiya
et al., 2015; Denham, 2006; Rumelhart, 1977).

Content analysis allows us to convert qualitative informa-
tion into quantitative indicators and distribute them according
to predefined (preset) categories. The result of a quantitative
analysis of the content of the data can be parameters such as
the frequency of occurrence of certain semantic concepts in
the text and the degree of expression of their interrelation-
ships. When using this method, it is possible to extract
(extract, define) categories that combine words according
to a certain feature. Reliability of content analysis is pro-
vided by peer review, when several people who do not
know the essence of the hypothesis being tested assign
the concept to a category. After the independent classifi-
cation by all experts of the units of analysis, a joint dis-
cussion is held on the adequacy of each designated cate-
gory and its harmonization.

This method was used to identify features of the under-
standing and interest of the subjects to the presented texts
and comics. Based on the analysis of the seven participant’s
answers by experts, specific evaluation categories were for-
mulated (through generalization). As a result of the
established classification, each response of the subject was
characterized from the point of view of the presence of indi-
cators and semantic units in it, allowing the statement to be
assigned to a certain evaluation category. At the final stage,
the experts calculated the percentage of subjects surveyed, in
which the semantic units of each class they established were
observed.

Mathematical and statistical methods of data processing

Statistical processing of data was carried out using the IBM
SPSS Statistics program. To study the relationships be-
tween individual parameters, the Spearman rank correla-
tion coefficient was used for varying degrees of blurring.
To compare the indices of understanding and oculomotor
reactions in texts and comics, a criterion of Wilcoxon’s
significant grades was used within each group. In order
to identify statistically significant differences between
groups, Sheffé’s multiple comparison method (based on
the variance analysis) was used for the given indicators.
When calculating the frequency of occurrence of respon-
dents’ answers, the Pearson chi-square test was used.

Procedure

The procedure was carried out according to the follow-
ing algorithm: on the monitor screen, participants con-
sistently demonstrated verbal and nonverbal patterns in
the form of texts and pictures in the order from the

most clear to the most diffuse. The study used 15 stim-
uli (seven texts and eight images). The distance from
the subject’s eyes to the monitor, on which test images
with texts and comics were presented, was 60 cm. The
procedure of the investigation was carried out on an
individual basis. After viewing each stimulus, the par-
ticipants were asked to fill out a short questionnaire
aimed at revealing the features of understanding the
texts and comics presented to each of them. In cases
where respondents could not (for certain reasons) inde-
pendently fill out the questionnaire, an oral question-
naire was used, which enabled them to receive the most
comprehensive and meaningful answers using the spec-
ification technique.

In the course of the study, the participants were given
the following instruction: “Now, comics will be present-
ed on the monitor screen (there will be two), and then
texts (three). Your task: Try to understand the meaning
of images and texts. All incentives are blurred and will
appear in order from clear to less clear, when it will be
difficult to recognize. By time you are not limited, just
tell me when you are ready. While viewing pictures or
reading texts, eye movements will be recorded with this
device (pointing to the eye tracker). Therefore, it is very
important to look at the screen at all times and not be
distracted, otherwise the device will not be able to fix
its gaze. After viewing each comics/text, you will need
to fill out a short questionnaire, and then we will pro-
ceed to view the next stimulus. Please look at the ques-
tions. Do you understand everything?”

Results

In the course of the pilot study, it was possible to iden-
tify at what level of the erosion of the stimulus image
the participants had difficulty in recognizing the mate-
rials, as well as compare the understanding of the sub-
jects of the texts and comics at different degrees of their
visual complexity. The mean values of understanding by
sample were calculated. It was found that participants
had significant difficulties in understanding texts after
the fifth stimulus, and in the understanding images after
the third (see Fig. 3).

In the pilot study, the participants were offered im-
ages (comics) that had eight degrees of blurring for
viewing. Each comic contained eight elements of the
plot.

According to the pilot-study data, with well-viewed im-
ages of the comic, the duration of the fixation is related to
the recognition of the person depicted. It was important for
participants to understand immediately who the main
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Fig. 3 Results of the distribution of data on the parameter of understanding texts (left) and comics (right) by the participants

character is and what his actions are, leading to the final
result. It should be noted that the participants focused at-
tention first on figures that are meaningful for understand-
ing, which in turn can indicate the selectivity of perception.
It is revealed that they deliberately ignore the intermediate
results when viewing the images (see Fig. 4a).

With the second degree of blurring, a tendency ap-
pears in a more careful examination of not only the
figure but also of specific details important for under-
standing the plot. With these details, the dynamics of
the entire plot and the final result are connected (see
Fig. 4b).

Fig. 4 Images with different degrees of blur. a Comics “Jump in Height”
(first degree blur). b Comics “Banking Operations” (second degree blur).
¢ Comics “Winner” (third degree blur). d Comics “Caricature” (fourth
degree blur). e Comics “Cupid Miscalculated” (fifth degree blur). f

@ Springer

Comics “Fishing” (sixth degree blur). g Comics “Jazzbandist’s Wife”
(seventh degree blur). h Comics “Instant Photography” (eighth degree
of blurring)
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With an increasing degree of blurring (third degree),
the participants immediately concentrate their attention
and determine the main subject whose behavior affects
the dynamics of the entire plot in the pictures. In this case,
a complete image of a person is perceived, and not indi-
vidual details of the image. When assessing the result, and
for the final conclusion in the analysis of the image, the
participants have longer fixations on those characters that
contributed to the end of the situation. Their actions in the
analysis of the incident become a priority in the visual
perception of the image (see Fig. 4c¢).

With a further increase in the degree of blurring (fourth
degree), the indicated features of the picture are preserved.
This increases the length of fixations on the details of the
image of people, which are identified as being the most sig-
nificant for a common understanding of the series of images
(see Fig. 4d).

When analyzing the results of comics with the fifth degree
of blurring, the duration of fixations as a whole increases—
their range (number) increases when each individual picture is
viewed (see Fig. 4¢).

When looking at comics of the sixth and seventh
degrees of blurring, the previously revealed tendency
is also preserved: for understanding the image as a
whole, the participants testify to the last (eighth) picture
reflecting the final result of the characters’ actions in
the presented plot (see Fig. 4f-g).

With the eighth degree of blurring, when it is almost
impossible to determine what is depicted in the pictures,
the participants begin to focus on the first fragments
(details) of the image, but gradually their recognition ef-
forts are reduced. The trend found at previous degrees of
blurring, when participants tried to focus on the last pic-
ture and draw a final conclusion about the situation, is
violated. The cognitive strategy of the participants in this
case differs by an attempt to slowly and differentially
view and strive to understand the detail of the image
(see Fig. 4h).

An analysis of the empirical data of reading the texts (7)
with varying degrees of blurring showed that the participants
are also characterized by an emphasis on the main characters,
and, to a greater extent, at higher levels of blurring of the
stimulus material (see Fig. 5d).

At the first three levels of text blurring, there is a
tendency to consider its ending in order to understand
the meaning of the entire text (Fig. Sa—c). Starting with
the fourth level of blurring, this trend disappears. At the
sixth level of blurring, participants’ strong-willed efforts
are preserved in the reading: They fix attention on cer-
tain words, trying to read something, and the number of
fixations and the length of the text viewing increases.
However, when reading the last text, which is not pos-
sible due to a strong blurring of the stimulus,

participants’ efforts to recognize the text are reduced,
which is reflected in a reduction in the number of fix-
ations and the time for viewing the stimulus®>*>.

On the basis of statistical data processing, the average as-
sessment of participants’ understanding of texts is reduced
from 5.64 to 4 points (or this is the average number of incen-
tives). When viewing comics, the average values of the degree
of understanding are reduced after the third stimulus (from
5.56 to 4.44 points).

Figure 6 shows the mean values of understanding by the
participants of each stimulus.

It should be noted that despite the low degree of blurring, the
average score of understanding the first text and comics is lower
than with more blurred stimuli (4.72 and 5.28, respectively).
Such results might be caused by the novelty of the materials
presented and the individual characteristics of the participants,
including the specificity of their perception (Vygotskiy &
Davydov, 1982; Zhinkin, 1964; Zashchirinskaia et al., 2015b).

2 There was a miserly old man. He had two sons, and a lot of money. Once he
heard death, he locked himself in his spacious cottage. What to do? He must
preserve his wealth. The old man sat on a big chest and began to swallow gold
coins and eat banknotes. He hurried, and ate a lot of money. But he did not
make it. So his life ended. After a while, his sons came. They saw what had
happened. They put their dead father under the holy icons and called the clerk
to read the psalter. Suddenly, at midnight, an impure person appears in the
image of a man. He raised the dead old man on his shoulder and said: “Hold,
clerk, his robe!” and he began to shake the old man: “The money is yours, and
the bag is mine!” He took the dead old man, put him in a bag, and became
invisible.

3 There was a peasant who had two sons, and suddenly, he died. The sons
grieved for a long time, but they had to live on. The brothers conceived to
marry. The older brother married a very poor girl, while the younger brother
chose a rich bride. They lived together in their father’s house. They lived
together, but did not share. Their young wives began to quarrel with each other
and to argue. One says: “I am married to the older brother; the top is mine!”
The other shouts in response: “No, the top is mine! I am richer than you!” The
brothers watched, listened, and were perplexed. However, they see that their
wives cannot get along with each other. The sons divided all their father’s
property equally and went their separate ways. The elder brother had children
bom each year, but the household got worse and worse.

4 Once upon a time there was a goat, and she had seven kids. Six of them were
white, and the seventh goat was black. They lived together in a small, beautiful
house, and they loved each other very much. One day the mom decided to go
to the market and said to the children: “Wait for me at home, kids, and do not
open the door for anyone. A gray wolf wanders in our forest. His paws are
huge, his claws are sharp, and his voice is rough and angry! If you open the
door, he will eat you!” She had just left the house, and the wolf was right there.
He silently crept up to the door and howled. The kids were frightened by the
wolfs’ voice, and so they hid under the bench and the stove. They sat trembling
without being seen. The wolf stood at the door, hesitated, and decided to leave.
The kids do not open the door for him. But hunger torments the wolf. He will
come up with something else, and deceive the kids.

> Once upon a time, there lived old man and woman. They had a granddaugh-
ter, Tanya. Once they sat at their home and saw a shepherd driving a herd of
cows. All kinds of cows: red, motley, black, and white. And a bull near the
cow—a small, black one. He jumped all around, a very good bull—a zinger.
So Tanya says: “I wish we would have such a calf.” Grandfather thought and
thought, and finally decided: “T’ll get a calf for Tanya.” Where, he did not
mentioned. He thought about it and decided to go to the market in search of a
bull. But it was a challenge to find a good calf. Different animals were offered,
but grandfather did not like a single one. “I wanted to buy a calf to please
Tanya. | wanted a nice black bull.”
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Fig. 5 Examples of blurred texts. a First degree of blurring. b Second degree of blurring. ¢ Third degree of blurring. d Fourth degree of blurring

Seeing the text or comics for the first time, and having no pre-
vious experience in solving such tasks, participants might be-
come confused, which, accordingly, could raise their level of
anxiety, which, undoubtedly, will affect the evaluation of

texts
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understanding. Subsequently, participants adapt to similar tasks,
and their subjective assessments of the understanding of what
they see increase (Zinchenko, 1998; Kostyuk, 1959; Leontyev,
2005; Lidin, 2004). Hence, in our opinion, the effect of learning
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Fig. 6 Mean values of understanding scores. Diagram of the distribution of indicators of the average values of subjective assessments of participants and
their understanding of texts and comics at different degrees of visual complexity
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Table 1

Indicators of the percentage distribution of data on the parameter of the manifestation of the interest of the participants to texts

Stimulus Response categories

A certain Making Emotional response ~ The meaning  Sensation Boring, Appearance  Inadequacy in the External
detail / hero/ the The meaning of the  of the comics, after indifferent,  of unpleasant/ plot, factors
action/in  whole  comics, the the conclusion viewing  there is negative misunderstanding  affecting
images story conclusion drawn drawn nothing new emotions perception
Textl  36% 40% 16% 0% 0% 16% 8% 0% 0%
Text2  12% 28% 12% 20% 0% 28% 0% 12% 0%
Text3  32% 4% 12% 4% 0% 44% 0% 8% 0%
Text4  32% 20% 16% 0% 0% 24% 4% 12% 0%
Text5  32% 0% 16% 4% 4% 40% 4% 4% 4%
Text6  44% 8% 4% 12% 12% 12% 8% 4% 8%
Text7 8% 0% 4% 0% 0% 0% 0% 0% 92%

reveals itself, in which a change in action occurs as a result of the
acquisition of a certain experience (Torndayk & Uotson, 1998;
Menchinskaya, 2004; Nalchadzhyan, 2009; Rishar, 1998;
Rubinshteyn, 1958). However, this effect is manifested only as
long as the degree of blurring does not prevent the subject from
deconstructing the text or comics. At the same time, participants
find it more difficult to understand the incentives that lie in the
area of maximum blurring.

Discussion
In the course of the experiment, after completing the review of
each image and text, the participant was asked to fill out a

short questionnaire aimed at identifying the features of

Table 2

understanding. In particular, the participants had to assess
the understanding of each stimulus on a 6-point scale, briefly
state the meaning of what they saw, and also assess how in-
teresting the texts and comics were.

Participants’ answers reflecting their interest in texts
and comics were processed using the nonparametric chi-
square Pearson criterion. The participants had to answer
yes or no to the question of whether they found something
interesting in the texts and comics. After looking at
comics with first-degree blurring, 84% of the participants
answered in the affirmative. Comics with third-degree
blurring were noted as being interesting by only 56% of
participants. The first degree of blurred text was interest-
ing to 76% of participants, the third degree, 48%, and the
fifth, 56%.

Indicators of percentage distribution of data on the parameter of the manifestation of interest of the participants to comics

Stimulus Response categories

A certain Making Emotional response ~ The meaning  Sensation Boring, Appearance  Inadequacy in the External
detail / hero/ the The meaning of the  of the comics,  after indifferent, of unpleasant plot, factors
action / in whole  comics, the the conclusion viewing  there is / negative misunderstanding affecting
images story conclusion drawn drawn nothing new emotions perception
Comics  40% 8% 28% 16% 0% 8% 4% 12% 0%
1
Comics  28% 8% 36% 8% 0% 12% 4% 16% 0%
2
Comics  20% 12% 16% 8% 0% 44% 0% 4% 0%
3
Comics 12% 12% 20% 8% 0% 20% 8% 8% 16%
4
Comics 16% 0% 4% 4% 4% 32% 4% 8% 32%
5
Comics  20% 0% 0% 8% 0% 4% 0% 4% 64%
6
Comics  20% 0% 0% 0% 0% 0% 0% 4% 76%
7
Comics 8% 0% 8% 0% 0% 0% 0% 4% 80%
8
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According to the conditions of the experiment, the partici-
pants needed to assess not only how interesting comic books
and texts were but also to briefly argue their position, which
enabled them to determine informatively loaded categories on
the basis of the content analysis of the answers (Myasishchev,
1995; Mey, 2001; Epshteyn, 2007; Bamberg, 2011). The ob-
tained results confirm the tendency of participants to identify
key figures that are significant for understanding the details
and actions of the main characters on the presented subjects
(Belobrykina & Vorobyova, 2015; Gruschka, 2011; Bahtin,
1986; Matsumoto, 2003; Saarni, 1999).

This is confirmed by the statements of participants whose
content contained words directly related to the main characters
and their actions—for example: “boy” (56% of the surveyed),
“adult” (64%), “child” (32%), “failed leap” (84%), “robber”
(100%), “bank robbery” (92%), “depositing stolen money in
another bank™ (88%) “girl on the bench” (88%), “attempts get
acquainted” (64%), “fight” (96%), “artist” (80%), “first/sec-
ond man” (80%), and so forth.

Tables 1 and 2 show that the greatest interest for partici-
pants was caused by a certain moment, a hero, an event, or an
action presented in the text or comics. Also, most participants
pay attention to the features of the narrative in the text (a way
of expressing the author’s thoughts, certain words). In addi-
tion, they are interested in showing their own emotions in the
analysis of the comics. However, there is a significant percent-
age of the surveyed who found the observed texts and comic
books boring, because they did not differ in novelty or origi-
nality of the plot. Moreover, when viewing/reading comic
books and texts with high degrees of blurring, some partici-
pants admitted that these stimuli did not interest them because
of the inability to disassemble anything (category “influence
of external factors on perception”).

Interrelations between individual parameters of perception
of stimuli (with different degrees of blurring) with understand-
ing were determined using the Spearman rank correlation co-
efficient (Brudnyy, 1975; Agafonov, 2006; Znakov, 2007).

Conclusion

In general, the following features of perception of visual stimuli
by the subjects of different degrees of blurring can be noted:

1) When participants analyze texts and comics, it is common
for them to fixate on what is important for understanding
the details and characters of the presented plot.

2) When comprehending the comic books observed, the
subjects are characterized by the selectivity of perception,
which manifests itself in ignoring the intermediate results
and transition to the final actions of the characters, which
are key to understanding the entire plot of the image as a
whole.

@ Springer

3) Participants differ in the level of volitional regulation of
behavior: even when reading a blurry, difficult to compre-
hend text, they try to identify the main characters and use
them to recreate the meaning of the text.
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