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This study aims to study the control of interference and self-control in students
with different levels of probabilistic thinking style (PTS). The study covered 90
students (average age 20 = 3.03 years). The sample subjects were formed through
the approximate modeling method. The experimental group covered students from
the st to the 4th year. At the first stage, the features of the probabilistic thinking
style were studied. At the second stage, the features of brake control were
analyzed. The features of the probabilistic thinking style were studied through such
methods as R. Amthauer's Test, New Uncertainty Tolerance Questionnaire (NTQ),
S. Epstein's Intuitive Style Questionnaire, and the Prediction Ability Test (L.A.
Regush). O.M. Razumnikova studied peculiarities of the interference control using
the “Interference” method, the features of self-control using the ReBOS method.
The results showed that students with a high level of PTS effectively use
probabilistic knowledge and skills to make the right decision. Students demonstrate
the ability to identify patterns and essence of probabilistic phenomena effectively
using mental operations such as analysis, synthesis, generalization, comparison,
and classification. It was found that the better the processes of inhibitory control
are formed, the more efficiently the process of correlating the conditions of the
problem and the information that can be used to solve it is carried out, and the
more efficient the subject can identify common signs and properties of objects or
concepts, compare them, move from visual-effective forms of comparison with the
abstract comparison, that is, the higher the level of development of probabilistic
thinking style. The revealed features of inhibitory processes and working memory
in students, depending on the level of development of the probabilistic thinking
style, make it possible to predict the effectiveness of student decision-making in a
situation of uncertainty, and thus to develop effective strategies for finding
innovative ways, methods, and means of enhancing the cognitive, including the
mental activity of students.
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INTRODUCTION

There are situations when automated actions do not correspond to changing tasks, and
automatic — instinctive — behavior becomes ineffective or impossible. In such
situations, the regulation of behavior is carried out using a set of descending mental
processes necessary for concentration, defined as “executive functions,” which, in
Russian terminology, means “behavioral change management” (Burgess & Simons,
2005; Bari & Robbins, 2013). In turn, one of the central mechanisms for controlling
behavioral change is inhibitory control (Lehto et al., 2003).

It is known that inhibitory control includes interferential control and self-control
(Theeuwes, 2010). Interferential control suppresses dominant mental representations,
i.e. carries out cognitive suppression, which includes resistance to unwanted
memories/thoughts (Anderson & Levy, 2009); resistance to proactive interference from
information received previously; resistance to proactive interference from data received
later; intentional forgetting. Cognitive suppression usually correlates with the working
memory indicators, suppressing thoughts that are undesirable for solving a problem.

Self-control is an aspect of inhibitory control that includes control over both behavior
and emotions. Another aspect of self-control is self-discipline (Muraven, 2010). It is a
known fact that the inhibition of involuntary attention and the suppression of involuntary
action is closely related to one another (Kray & Ferdinand, 2014). It has been shown
that if a task requires the use of self-control and the second type of self-control is
immediately offered in a different area, then the execution of the second task is worse
than in a situation where the execution occurred without a preliminary task (Munakata et
al., 2011).

An analysis of the prognostic significance of behavioral change management functions
is particularly relevant, as today we know that children with well-formed inhibitory
processes perform better in school and are more attentive (Paul, 2012).

In turn, when stereotyped behavior that automatically repeats a certain sequence of
actions is ineffective, probabilistic thinking plays a key role in making an adequate
decision (Chigirinskaya, 2017). We know that probabilistic thinking style (PTS) allows
us to make adequate decisions in conditions, where there is little information and time
and space are limited. The decision-making process itself is based on the knowledge of
the nature of these random processes, the features of their course, and the probabilistic
assessment of events (Chigirinskaya, 2017).

Teplov first introduced the concept of probabilistic thinking into domestic psychological
science. According to him, the structure of this way of thinking includes assertions about
the probability of expected events (Teplov, 1961). Further studies of this thinking style
showed that probabilistic forecasting is done with PTS (Feigenberg, 1986) based on the
use of mathematics, with the aim of a probabilistic description of events and phenomena
of the surrounding world (Nalimov, 1960). This is consistent with modern research,
which speaks of the important role of mathematical abilities, which allow creating a
variety of representations, and on their basis, facilitate the search for alternative
solutions to problems (Kusumah, Kustiawati, Herman, 2020).
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An analysis of the probabilistic thinking style shows the many ways that it can be
understood. These include understanding the world through the construction of
probabilistic mental models (Collins & Michalski, 1989; Gigerenzer et al., 1991;
Johnson-Laird, 1994); a way of thinking that allows us to draw probabilistic conclusions
based on the methods of deduction and induction (Johnson-Laird, 1994); the ability to
interpret and critically evaluate probabilistic information and random phenomena (Gal,
2005); thinking based on causal relationships of a statistical nature with various
probabilistic generalizations (Ponomaryov & Shapovalenko, 2008); an individual
thinking system, such as the strategy of probabilistic-statistical description, and an
understanding of the laws of reality (Dvoryatkina, 2013); or a cognitive activity that
contains the element of uncertainty (Sari & Hermanto, 2017). Therefore, the
probabilistic thinking style is currently defined as a unique system of methods that are
used for identifying and formulating uncertain and problematic situations and then
searching for a solution. It includes the following abilities: the ability to differentiate
chance and causality; to predict the possibilities of its development based on a
combination of intuition, deduction, and induction, while also considering the random
nature of the constituent elements and their relationship; and to make the right decision
in situations with high degrees of uncertainty, a variety of choices, alternatives, and
opportunities.

Speaking about the components of the probabilistic thinking style, it should be noted
that at present there is no single understanding of its structure.

Johnson-Laird (1994) sees “mental models” that correspond to an infinite set of
possibilities (or, in some cases, a finite set of infinite sets of possibilities) acting as
structural components of probabilistic thinking.

Batanero and Borovcnik (2016) describe the structural components of probabilistic
thinking are: theoretical probability; conditional probability, which is based on their
dependence on previous judgments, as well as the asymmetry of probabilities associated
with causality; reasoning based on probabilistic data.

A study by Pfannkuch er al. (2016) shows that the building blocks of probabilistic
thinking are knowledge of the context of the event and knowledge of the probability of
the occurrence of an event. They form a “meta-image”, defined as a spatial picture,
internal or external, which is the basis for constructing the process of probabilistic
thinking. Next, the mental picture of the imaging system is built. The next step is the
actualization of the ability to see the structure in their problem situations, and then there
is a comparison with the elements of the simulated probability, and as a result, a
probabilistic model of thinking is built and the problem situation is solved. In their
work, the authors identify a mechanism for the implementation of probabilistic thinking,
which is launched based on a problem situation. As soon as a problem situation is
identified, motivational arousal arises, which provides the process of modeling
probabilistic thinking. The next step is to propose options for solving a problem
situation, and then the stochastic model for solving a problem situation is built. At the
last stage, the selected model is tested and, if positive, the model is used as the basis for
solving a problem situation (Pfannkuch et al., 2016).
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Mooney et al. (2014) proposed the structure of probabilistic thinking, which includes
structural probabilistic thinking, non-structural probabilistic thinking, multi-structure
probabilistic thinking, and relational probabilistic thinking.

Polyakova (2000) identifies the logical, combinatorial, and probabilistic-statistical
components of the probabilistic thinking style, and Dvoryatkina (2013) includes logical
and intuitive components to probabilistic thinking.

In our study, in addition to the logical, intuitive, combinatorial, and probabilistic-
statistical components, we also highlight the prognostic component in the structure of
the PTS, which is based on the success of orientation in the flow of sensory signals
ensured by the plasticity of the nervous system and which plays a key role in the
learning process (Nikolaeva & Vergunov, 2013).

It is obvious that students with a high level of probabilistic thinking style operate more
effectively with representations created based on logic and intuition, assess their
probability, and as a result, quickly make the most correct decision in difficult situations
of choice and uncertainty, that is, in situations in which one of the main mechanisms for
managing behavior change is inhibitory control.

Thus, on the one hand, many studies reveal the significance of the functions of
managing behavior change in the decision-making process, in situations where
stereotypical, automated actions do not correspond to the changed tasks, and on the
other hand, there is a lot of data indicating that in such situations in the decision-making
process an adequate solution, one of the key roles is played by the probabilistic thinking
style.

However, there are not enough data on the PTS development level in students with
different formation levels of inhibitory processes.

Thus, the problem of the relationship between psychophysiological mechanisms of
behavior control and the peculiarities of thinking in the decision-making process is one
of the most relevant today, which determined the purpose of this study - to study the
peculiarities of Executive Functions in students with different levels of probabilistic
thinking style, as well as to identify the features of the relationship between data
parameters.

Analysis of works devoted to the probabilistic thinking style, as well as its components,
allowed us to assume that the higher the PTS level, the more efficiently students make
decisions in a situation of uncertainty, and, therefore, the mechanisms of inhibitory
control in these students are more effective.

METHOD
Research design

An experimental study covering bachelor students enrolled in different courses and
areas of study at the university was conducted. The subjects were offered methods to
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identify the features of the probabilistic thinking style, as well as the peculiarities of
inhibitory control.

Students were examined individually using all experimental methods. Constant external
conditions of the experiment were observed. Since the diagnostic block took a lot of
time, the student could not complete all the methods on one experimental day. The
subjects passed R. Amthauer's test on one experimental day. The next day, diagnostics
were carried out according to the following methods: New Uncertainty Tolerance
Questionnaire (NTQ), S. Epstein's Intuitive Style Questionnaire, and the Prediction
Ability Test. The subject was presented with verbal instructions for each method. Data
for each student was recorded in the prepared protocols for each method.

Also, on some days, methods were carried out aimed at identifying the features of the
inhibitory processes of the subjects.

The examination was carried out in the morning in the same room, without the presence
of strangers, while maintaining a clear sequence of presentation of the methods.

Sample

To identify the features of the peculiarities of interference control and self-control in
students with different levels of probabilistic thinking style, 90 students were examined
(average age 20 + 3.03 years). The formation of the sample of subjects was carried out
using the method of approximate modeling in compliance with the criteria of operational
validity, internal and external validity. The experimental group covered students from
the 1st to the 4th year. Both male and female students were selected equally from each
course.

At the first stage, the features of the probabilistic thinking style were studied. At the
second stage, the features of brake control were analyzed.

All methods used in the study have a known, proven level of reliability, validity, and
accuracy.

Instrument and Procedures

To study the features of the probabilistic thinking style, we used such methods as the
Amthauer’s Test of Intelligence (2003), the New Uncertainty Tolerance Questionnaire
(Kornilova, 2010), Epstein’s Intuitive Style Questionnaire (Stepanosova et al., 2004),
and the Ability to Predict Test (Regush, 2003). The features of the interferential control
were studied using Razumnikova’s “Interference” method (Razumnikova & Savinykh,
2016), and the features of self-control were studied using the ReBOS method
(Nikolaeva & Vergunov, 2013).

R. Amthauer's test consists of 9 subtests of 16-20 tasks each. Description of tasks and
sample solutions are given in the instructions placed before each subtest. The tasks of
any subtest should be done within a strictly defined time, for which the subject needs to
find solutions to the submitted tasks.
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The test offers 176 tasks to the examinee. The total examination time (without
preparatory procedures and instructing the subjects) is 90 minutes. All answers were
recorded on special sheets (forms), which indicated the subject's pseudonym, as well as
the date and time of the start of work. When calculating “raw” marks (except for the IV
subtest), each correct solution is estimated at 1 point. Then the results were interpreted
according to the commentary to the method.

When creating the test, Amthauer (2003) proceeded from the concept that intelligence is
a specialized substructure in the holistic structure of the personality and is closely
connected with other components of the personality, such as volitional and emotional
spheres, interests, and needs.

Amthauer's test (2003) includes the following subtests:

“SP - Supplement of proposals” - the subtest determines the stock of relatively simple
information and knowledge from various fields. This subtest performs a motivational
function.

“WE - Word Exclusion” - the subtest is designed to study the analytical and synthetic
activity of the subjects. The data obtained from it allows for judging the ability of
subjects to distinguish common signs and properties of objects or concepts, their ability
to compare, move from clearly effective forms of comparison to abstract comparison.

“An - Analogy” - the solution to this type of problem involves a high level of
development of the generalization operation and determines the level of development of
verbal and logical thinking.

“Gn - Generalization” - this subtest diagnoses the level of development of the
abstraction operation.

“AT - Arithmetic tasks” - the implementation of the tasks of this subtest allows for
identifying the subject's ability to mathematical analysis and synthesis, logical inference,
mathematical generalization.

“NS - Number series” - solving the problems of this subtest allows for identifying the
level of development of the comparison operation, and, consequently, the analytical and
synthetic activity.

“SI - Spatial Imagination” - this subtest allows for determining the level of development
of spatial thinking.

“SG - Spatial Generalization” - the implementation of the tasks of this subtest allows for
identifying the level of development of visual-effective thinking.

“MA - Memory, Mnemonic Abilities” - according to the results of completing the tasks
of this subtest, one can judge the level of development of short-term memory.

Thus, Amthauer's test (2003) reveals the features of the logical, combinatorial, and
probabilistic-statistical components of the probabilistic thinking style.
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S. Epstein’s intuitive style questionnaire allows for evaluating how highly a person’s
awareness of the willingness to rely on intuition.

In the process of diagnostics, the subject was presented with a questionnaire form
consisting of 20 items, with which the respondent must express the degree of his
agreement on a 5-point Likert scale. Items are grouped into 2 scales that do not have
common items. Some of the points are interpreted in reverse meanings. The
interpretation of the results was carried out per the commentary to the methodology.

S. Epstein means a steady preference to rely on the process of solving various problems
and performing various actions on intuitive cognition by intuitive cognitive style. S.
Epstein's questionnaire includes rationality and intuitive style scales. The last scale is set
by two subscales - an intuitive ability, which diagnoses the subject's tendency to rely on
intuition when making decisions, and using intuition, which allows for identifying the
subject's ideas about their ability to form accurate premonitions.

The New Uncertainty Tolerance Questionnaire (NTQ) (Kornilova, 2010) is a Russian-
language integrated methodology designed to measure such personality characteristics
as uncertainty tolerance.

In the process of diagnostics, the subject was presented with a questionnaire form, on
which the subject had to note the degree of his agreement or disagreement with the
above statements. The processing of the results consisted of a simple summation of the
points scored. In this case, each answer is assigned from 1 to 7 points (“completely
disagree” - 1 point, “completely agree” - 7 points). The interpretation of the results was
carried out per the commentary to the methodology.

Tolerance has been interpreted as an integral personality characteristic studied in the
following main ways: psychological stability, a system of personal and group values,
personality attitudes, and collections of different levels of individual properties.

A new uncertainty tolerance questionnaire, constructed because of testing the total
questionnaire of Furnham (1994). It allows for quantifying the scales of “Tolerance to
Uncertainty” (TU), “Intolerance to Uncertainty” (IU), and “Interpersonal Intolerance to
Uncertainty” (IIU) as the adoption of uncertainty in interpersonal relationships. Today it
is the most reliable questionnaire for measuring TU and IU in Russian-language samples
(Kornilova & Chumakova, 2014).

TU should be understood as a generalized personality trait, which means a desire for
change, novelty, and originality, a willingness to go the wrong way and prefer more
complex tasks, can be independent, and go beyond the accepted limits. IU focuses on
the desire for clarity, orderliness in everything and the rejection of uncertainty, the
assumption of the predominant role of rules and principles, the dichotomous separation
of right and wrong ways, opinions, and values. ITIU is well interpreted as an interpersonal
IU, i.e. means the desire for clarity and control in interpersonal relationships, discomfort
in the event of uncertainty in relations with others. In general, this meets the criteria of
instability, monologicity, and static in relations with others.
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To study the features of forecasting, the “Forecasting ability” test was selected by
Regush (2003), consisting of 20 pairs of stimulus statements, some of which are
camouflage ones. The theoretical basis for creating this test was the factor model
(Regush, 2003) of the structure of the ability to predict. The author considers forecasting
as cognitive ability, which includes “the totality of the cognitive processes of the
subject, which determines the success of forecasting in any activity, including
prognostic” (Regush, 2003). In the structure of prognostic abilities of a personality,
Regush (2003) identifies two levels of their development: cognitive and personal. The
basis of the cognitive level is the speech-cognitive component, represented by such
qualities of thinking as analyticity, awareness, flexibility, perspectives, and evidence.
Test tasks are aimed at identifying these qualities. An integral indicator of the method is
the level of ability to predict.

In the process of diagnostics, the subject is asked to read each of the statements, and in
the form for answers, opposite the statement corresponding to the point of view of the
subject, put “+”, and opposite the statement that does not correspond to the point of
view “-”. After receiving answers to the questionnaire, the points are calculated. The
answers are compared with the key described in the methodology. If the subject's
answers coincide with the key's answer, he is assigned 1 point, in case of mismatch - 0
points. Then all points are summed up. The interpretation of the results was carried out
per the commentary to the methodology.

The study of the features of braking control included the study of the features of
interference control using the “Interference” method by Razumnikova (Razumnikova &
Savinykh, 2016), and the features of self-control using the ReBOS method (Nikolaeva &
Vergunov, 2013).

The “Interference” method allows us to evaluate the degree of interference in the
working memory. The method consists of three episodes, and each of them sequentially
presents 30 items. Each time, the test subject is asked to select a new item that was not
previously selected. A repeated selection of an item concludes the first episode. In the
second episode, the test subject is shown the same incentives but in a different order. A
repeated selection, yet again, concludes the episode and starts the third one, in which
incentives are, too, shown in a different order. The method estimates the number of
memorized objects, as well as the interference of the working memory — the difference
in the number of reproduced objects in each series.

The ReBOS method allows for evaluating the features of sensorimotor integration
within the framework of a simple and complex sensorimotor reaction, which
demonstrates the quality of prediction of the fractal structure of the sensor flow. In the
process of evaluating a simple sensorimotor reaction, the subject was asked to respond
with the same type of action (in our case, press the Spacebar) for each stimulus
presented. Evaluation of a complex sensorimotor reaction involved responding with the
same type of action to all stimuli, except for one chosen by the experimenter (in our
experiment, the subject had to press the Spacebar when all stimuli except the red circle
appeared). In this case, the rate of development of the inhibitory response, the ability of
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the nervous system to be flexible when interacting with the external environment is
assessed (Nikolaeva & Vergunov, 2013).

Statistical Processing
Several statistical methods were used to answer the research questions.

In particular, the Mann-Whitney U-test was used to test the assumption that the mean
values of the two populations from which the compared samples were extracted differ
from each other.

The relationship of one variable (dependent) and another or several other variables
(independent) were studied using regression analysis.

The data obtained are summarized using Microsoft Excel.

Statistical data analysis was performed using the IBM SPSS Statistics software (version
22).

FINDINGS AND DISCUSSION

At the first stage, we analyzed the distribution of subjects by the level of PTS
development. It was revealed that students are characterized by an average PTS level of
56% (Table 1).

Table 1

The level of the probabilistic thinking style development among students, %
Low Average High
18 56 26

The analysis of the individual components of the probabilistic thinking style among
students showed that subjects with a high level of PTS development (26%) are
characterized by a high level of development of their ability to use probabilistic
knowledge and skills to make the right decision. Such students show the ability to
effectively identify patterns and essences of probabilistic phenomena through mental
operations, such as analysis, synthesis, generalization, comparison, and classification;
they demonstrate the ability to determine, contemplate or consider all possible
combinations of various signs, events, or phenomena in the process of solving the task;
in a situation of uncertainty, they demonstrate the ability to successfully navigate it, as
well as the ability to operate with probabilistic representations based on the statistical
data analysis. The students exhibit a high level of intuitive cognitive style, they tend to
trust intuition and can use it when solving various tasks; they can easily accept the
situation of uncertainty, which allows them to find the optimal solution in limited
conditions; they exhibit a high level of forecasting ability.

Students with an average level of PTS development (56%) are less capable to use
probabilistic knowledge and skills in the decision-making process. These students can
identify patterns of probabilistic phenomena using mental operations, but they make the
right decision only when it is obvious. When making a decision, they can determine
combinations of various signs, however, they do it superficially and take into account
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only the most obvious and significant signs, events, or phenomena. In situations of
uncertainty, such students demonstrate an average level of ability to use probabilistic-
statistical information. They do not show a tendency to trust intuition or to use it, their
prediction ability is average. This is manifested in an insufficiently effective process of
constructing a situation model in the process of searching for new methods and means of
solution.

Students with a low level of PTS development (18%) consider only obvious
combinations of various signs, events, or phenomena, which does not always help
effectively to solve a problem. Such students cannot effectively navigate a situation of
uncertainty and use probabilistic representations. This makes it difficult for them to find
an adequate solution in limited conditions. In the decision-making process, they rarely
use intuition and do not trust it when they do. Besides, such students have difficulties
accepting uncertain situations and are highly intolerant to uncertainty in general. At the
same time, these students exhibit an average level of forecasting ability. At the second
stage, we analyzed the volume of working memory among students with different levels
of PTS (Table 2).

Table 2
The volume of students’ working memory (mean value and standard deviation)
Level of PTS development

Low Average High
Interference index P(in) 3.8£10.6  5.3849.0 -1.67+£7.6
Th_e sum ofmemonze?d incentives in three 308468 38.5:12.9A 3214106
episodes of presentation P(sum)

Parameters

Number of o Ist try 12864 17.4-64meA  10.546.1
og‘.g‘afo memorize 2nd try 92453  9.0454 9.545.6
) 3rd try 88460  12.0£6.1 12.146.1

Note: A is the difference between subjects with low and average levels with the
significance level of p<0,05 (the Mann—Whitney U); m is the difference between the
number of memorized objects in the Ist and 2nd episodes at the significance level of
p=<0,05; @ is the difference between the number of memorized objects in the 1st and 2nd
tries at the significance level of p<0,05.

The results of the analysis show that there are no significant differences between
students with differing levels of PTS. However, it should be noted that the results of the
students with low and average PTS levels tend to deteriorate. This is confirmed by
significant differences in the number of reproductions in the first, second, and third
episodes of the students with an average PTS level. A negative value of the P(in) in the
results of the students with a high level of PTS indicates a gradual improvement in
reproduction.

When analyzing each episode individually, some differences in the number of
memorized objects were observed. Students with an average level of PTS development
have significantly more reproduced objects in the first attempt than students with both
low and high levels of PTS. However, the reproduction of the students with low and
average PTS levels tends to deteriorate after each try. On the contrary, students with a
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high level of PTS showed an improvement in reproduction with each try, which
indicates a decrease in working memory interference (Bunge ef al., 2002).

The data obtained are consistent with the results of studies, which show that the lower
the interference of working memory, the more the subject uses random data,
phenomena, and events in the decision-making process (Grégoire et al., 2012;
Nikolaeva, Sutormina, 2019), that is, the higher is level of probabilistic thinking style.

The third stage of the research included an analysis of the time needed for producing
simple and complex sensory-motor reactions (Table 3).

Table 3
The reaction time of the students with different levels of PTS (mean value and standard
deviation)

Level of PTS development

Parameter Low Average High

The first part of a simple reaction 303.7+44.7 318.1+56.1 287.2+16.6
The second part of a simple reaction 314.1£39.6 318.7£83.5 296.5£19.2
The first part of a complex reaction 369.4+36.9 363.6+48.1 361.4+16.7

The second part of a complex reaction 377.6£36.3 389.1461.4* 376.1£37.4

Note: * is the difference in time between the first and second parts of a complex reaction
with the significance level of p < 0,05 (the Mann—Whitney U).

The table shows that the second part of a complex sensory-motor reaction takes more
time than the first part for the group of students with an average level of PTS. The same
tendency can be observed for the other two groups, but the differences in their case do
not reach the level of significance. An analysis of the number of incentive omissions in a
simple sensory-motor reaction was carried out during the fourth stage of the study
(Table 4).

Table 4
The number of incentive omissions in a simple sensory-motor reaction (mean value and
standard deviation)

The number of incentive omissions in ~ The number of incentive omissions in

f:{/z] the 1§t part of a simple sensory-motor  the 2pd part of a simple sensory-motor
reaction reaction

Low 5.1£10.6 5.2+11.1

Average 2.6+5.6 2.844.8

High 1.0+£1.5 1.842.1%

Note: * is a difference in the number of omissions at the significance level of p<0,05
(the Mann—Whitney U).

It has been revealed that the number of incentive omissions in the second part of a
simple sensory-motor reaction is higher than in the first part for the students with a high
level of PTS. Although the number of omissions does not differ very much between all
groups of subjects, we can observe its reduction with an increase in the level of PTS.
The smallest number of omissions is typical for students with a high level of
probabilistic thinking and the largest for students with a low level.
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The obtained data are consistent with the results of studies, which show that the features
of the test for determining the parameters of sensorimotor integration are associated with
decision-making mechanisms in situations of uncertainty (Nikolaeva, Vergunov, 2017;
Luna et. al 2015).

The features of inhibitory processes were analyzed in the fifth stage of the research
(Table 5).

Table 5
Inhibitory processes’ features (mean value and standard deviation)
PTS component

Parameter 0 1 2

Prognostic component
The first part of a complex reaction 349.2435.2 355.14£33.8 399.4+32.2%
The second part of a complex reaction 365.3+39.1 370.3+36.5 431.1£18.5*
dH of a complex reaction 0.4+0.5 0.3+0.4 1.0+0.1%*

Note: * is the difference between the students’ reaction-time with the significance level
of p<0,05 (the Mann—Whitney U).

The results show that the features of inhibitory processes among students with different
levels of PTS components vary. The largest value of a reaction-time is typical for
students with a high level of the prognostic component. The same group of students also
exhibits the largest value of the dH parameter that indicates the accuracy with which the
subject reproduces the fractal dimension of the incentives' sequence. The dH parameter
for these students was high in the first and second parts of a complex reaction.

These data are consistent with studies that show that the decision-making mechanism in
a situation of a probabilistic outcome of events is associated with the features of
inhibitory control (Nikolaeva, Vergunov, 2017; Razumnikova, 2019)

The next step was to analyze the characteristics of the relationship between the
components of a probabilistic thinking style and the characteristics of a simple and
complex sensorimotor reaction (Table 6).
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Table 6
The relationship between simple and complex sensorimotor reactions and components
of the probabilistic style of students' thinking

Independent variable Dependent variable R R2 P
The numb_er of omissions in the ﬁrst Loglcil component 0.441 0241 0.003
part of a simple sensorimotor reaction of PTS

The number of omissions in the first “Logical component

part of a complex sensorimotor reaction  of PTS” 0.371 0.137 0.028

The number of omissions in the second  “Logical component
part of a complex sensorimotor reaction  of PTS”
The number of errors in the second part  Intuitive component

0.403 0.162  0.021

0.371 0.138  0.028

of a complex sensorimotor reaction of PTS
Logical component 339 115 0,043
.l . of PTS
Interference indicator I(in) Intuitive component
of PTS 0368  0.149  0.020
“dH” of complex sensorimotor reaction gepd%cstor component 0.577 0333  0.019
The number of remembered objects Intuitive component
Attempt #3 of PTS 0.408  0.167 0.013

Note: R is the coefficient of determination; R2 is the percentage of the variance of the
dependent variable, explained by the change in the independent variable; p is the
significance level.

The results obtained using regression analysis indicate that the variable “Number of
omissions in the first part of a simple sensorimotor reaction” is associated with such a
dependent variable as the “Logical component of PTS”. It was established that the
independent variable “Number of omissions in the second part of a simple sensorimotor
reaction” is also associated with such a dependent variable as the “Logical component of
PTS”. Therefore, the features of the analysis and synthesis process that require solving
the problem (SP subtest), as well as the features of analytical and synthetic activity (WE
and NS subtests) are associated with the number of omissions, both in the first and in the
second part simple sensorimotor reaction.

An analysis of the relationship between the number of omissions in a complex
sensorimotor reaction and the components of a probabilistic thinking style showed that
these parameters are also related. Thus, the number of omissions in the first and second
parts of a complex sensorimotor reaction correlates with the level of development of the
logical component of a probabilistic thinking style. The analysis of the regression
coefficient of the revealed relationship showed that the higher the level of development
of the logical component of PTS, the more errors the subject makes.

The results are explained by the fact that subjects with a high level of probabilistic
thinking style can successfully detect some stable and repeating pattern (the results of a
simple sensorimotor reaction). However, the speed of generating an inhibitory response
and, therefore, missing the forbidden signal (in this case, a red circle) is insufficient for
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them, as evidenced by the increase in errors when performing a complex sensorimotor
reaction in students with a high level of PTS (positive correlation coefficient of the
parameters “Number of errors in the second part of a complex sensorimotor reaction”
and “Intuitive component of PTS”).

A study of the accuracy of the distribution of the fractal dimension of the stimulus
sequence in a simple and complex sensorimotor reaction (dH parameter) showed that
accuracy in the process of performing a complex sensorimotor reaction is associated
with the prognostic component of the probabilistic thinking style.

The obtained results indicate that the better the subject when performing the
sensorimotor reaction procedure during the 2nd part of the series, reproduced the fractal
dimension of the stimulus stream, the higher his predictive ability indicators.

An analysis of the relationship between the indicators of working memory interference
showed that this parameter (I(in)) is associated with an intuitive component of the
probabilistic thinking style. An analysis of the correlation coefficient showed that the
higher the level of PTS development, the lower the index of interference of working
memory in students. This is also evidenced by the positive correlation between the
number of memorized objects in attempt No. 3 and the level of development of the
intuitive component of PTS.

The obtained results show that the more effective the mechanisms of inhibitory control
are, the higher the level of probabilistic thinking style is.

A high level of probabilistic thinking style is typical for subjects who exhibit a higher
efficiency of inhibitory processes that ensure the completion of obsolete behavioral
forms, as well as higher efficiency of working memory, which provides memorization of
individual stages of a behavioral act until its completion (Nikolaeva & Vergunov, 2017).

In turn, the effective use of random and rare information in the decision-making process
is ensured by the interference of working memory (Nikolaeva & Sutormina, 2019). The
interference slows down the reproduction of information, and the higher it is, the less the
subject uses random data in the decision-making process and is more oriented by
frequently repeating phenomena and events (Grégoire et al., 2012; Nikolaeva &
Sutormina, 2019).

The data obtained show that the students with a high level of PTS have the lowest levels
of working memory interference (-1.67 = 7.6) in contrast to students with low (3.8 +
10.6) and average (5.38 = 9.0) levels, which indicates a more efficient use of random
information, as well as the use of all possible combinations of various signs, events or
phenomena in the process of solving a problem.

Thus, the better such mechanisms for managing behavior change as interference control
and self-control are formed, the more efficiently the process of correlating the condition
of the problem and the information that can be used to solve it is carried out, and the
more efficiently the student can identify common features and properties of objects or
concepts. , to compare them, to move from visual-effective forms of comparison to an
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abstract comparison, that is, the higher his level of development of the probabilistic
thinking style.

CONCLUSION AND SUGGESTION

The analysis of the results of the study showed that students are characterized by an
average level of development of the probabilistic thinking style (56%). The higher the
level of probabilistic thinking style, the lower the interference of working memory. The
time to complete the sensorimotor reaction is higher in students with a high level of the
prognostic component of PTS.

Therefore, the more effective the student's inhibitory processes and working memory
are, the more effectively he/she makes decisions in situations of uncertainty when the
decision-making process itself is based on the knowledge of the nature and
characteristics of random processes and the probabilistic assessment of events.

This study has several limitations. In particular, it should be noted that our data were
obtained on a sample of 90 subjects. In this regard, it is necessary to increase the sample
of subjects in the next study to be sure that the data can be extended to a larger number
of subjects.

This data was also obtained on a sample whose age was 20 + 3.03 years, which does not
allow for interpreting the results at an earlier age of the subjects, and several research
methods do not apply to younger subjects, which does not allow this study to be carried
out at the initial stage learning at school.

The authors see the prospects for further study of the problem in a more detailed study
of the features of probabilistic thinking, both among students and schoolchildren at
various stages of education.

In the authors' opinion, it would be interesting to study the features of the probabilistic
thinking style in primary and secondary school students with a tough level of formation
of inhibitory control, since the analysis of the behavior change management functions in
childhood is of great prognostic value, which is proved by many longitudinal and non-
longitudinal studies.
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