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Abstract
The article presents experimental evidence of the validity of our 
hypothesis that progress in the formation and development of 
self-control can be fixed by assessing heart rate variability using 
the calculation of the Baevsky stress index (SI). Confirmation has 
also been obtained that this sort of cardiometric indicators can 
be applied as an essential element of effective bio-feedback in 
the course of improving a person’s ability to control his/her own 
psycho-emotional state using game sand modeling techniques. 
It is shown that the use of cardiometry in the development of 
self-control skills by means of game sand modeling contrib-
utes to the systematic phased internalization of the orientation 
scheme by the person, which he/she needs to control his/her 
own psycho-emotional state. The data obtained also demon-
strate that the cardiometric measurements used in the course 
of such training help increase the rationality and awareness of 
the self-regulation skills to be formed and developed, and aid 
in strengthening the mindset for their constructive use in ev-
eryday life. 
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Introduction
Self-control is one of the key competencies required 

for most modern occupations, the most important 
personality trait of a successful person enjoying vigor-
ous and healthy growth. However we still have a rath-
er modest tooling for its formation and development. 
Even for the psychosomatic component of this quality, 
experts in the formation and development of self-con-
trol are guided by some manuals created in the middle 
of the last century devoted to autogenic training by Jo-
hannes Heinrich Schultz or progressive muscle relax-
ation technique by Edmund Jacobson [1, 2, 4]. At the 
same time, control over the process of formation and 
development of self-control remains still limited to 
different versions of the subjective self-assessments of 
the trainees’ achievements. For this purpose, attempts 
to instrumentally record some physiological reactions 
of test subjects are quickly reduced to tracing their 
galvanic skin reactions or changes in the parameters 
of electroencephalograms produced to various forms 
of self-hypnosis. But due to the ambiguity of the rela-
tionship between these indicators and the level of for-
mation and expression of self-control, the use of such 
instrumental techniques has not gone beyond some 
individual laboratory experiments [2, 7]. Meanwhile, 
our previous studies [5, 6, 8-19] suggest that progress 
in the formation and development of self-control can 
be evaluated by assessing heart rate variability using 
the Bayevsky stress index (SI). In particular, we have 
made this assumption taking into account the previ-
ously detected opportunities to use heart rate variabil-
ity for assessing various ego states of a person as well 
as the readiness to successfully overcome stressful sit-
uations. To test this hypothesis, the Game Sand Mod-
eling (GSM) technique has been chosen as a method 
for the formation and development of self-control, the 
diagnostic and corrective effectiveness of which is de-
scribed in detail by us in [1, 5]. Within the framework 
of this study, we have tested not only the capability to 
assess the degree of formation of self-control skills us-
ing heart rate variability. We have also identified the 
effectiveness of the application of this cardiometric 
indicator as an element of bio-feedback in the course 
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of improving a person’s ability to control his/her own 
psycho-emotional state using the techniques of game 
sand modeling. 

Materials and Methods
When testing the hypotheses outlined in our study, 

a series of experiments was conducted, in which first 
37 participants in the training sessions chose pairs 
of toy miniatures to indicate their psycho-emotional 
states as follows:

 – 1st pair: extreme self-dissatisfaction and obvious 
satisfaction with one’s own behavior;

 – 2nd pair: confusion and, vice versa, a feeling of 
complete control over the situation;

 – 3rd pair: experiencing negative and positive emo-
tions.
After that, the participants built their compositions 

in sand containers, in which it would be convenient 
for all the toy figurine characters they selected to live. 
According to the conditions of the experiment, each 
participant had to transform his/her composition in 
such a way that it would correspond as much as possi-
ble to his ideas about inner harmony, mental balance 
and a high level of self-control. Then each participant 
of the training session photographed his/her produced 
composition with a smartphone. Some samples of the 
taken pictures are shown in a Figure given herein. 

At the second stage, with the use of PC-assisted 
hemodynamic analyzers Cardiocode, the participants’ 
reactions were measured to each of the figurines they 
chose, and subsequently to the image of the compo-
sition created with their help, embodying inner har-
mony, mental balance and a high level of self-control. 
Using the algorithms embedded in the software of 
these recording devices, the Baevsky stress index (SI) 
was calculated for each test subject. The obtained val-
ues of SI were further used as individual indicators to 
show which of the states the currently updated states 
of this participant were approaching: either a negative 
or a positive state. 

At the third stage, each participant was asked to 
focus his/her attention on the miniature figurines rep-
resenting negative emotional states. At the same time, 
the cardiometric indicators of the reactions initiated 
by this task were recorded. 

At the final stage, each participant was asked to 
evoke in himself/herself that emotional state that ac-
companied the fixation on the image of a picture of 
inner harmony, mental balance and a high level of 

self-control. First, the organizers of the experiment 
asked each participant to use a photo of the corre-
sponding composition. And after receiving cardio-
metric confirmation that such a state had been really 
formed the participant was asked to evoke this state 
only with the help of an image of the situation restored 
in his/her memory. When the cardiometric indicators 
turned out to be closer to the initial values obtained 
during the demonstration of the corresponding imag-
es, the respondents were simply asked to induce a state 
of inner harmony, mental balance and a high level of 
self-control without any additional stimuli. Such an 
order of changing the used stimuli, from photographs 
of the corresponding compositions to the images of 
these compositions stored in the memory, and then to 
the memory flashback of the state being formed itself, 
actually reproduced the procedures of the purposeful 
internalization of the acquired orientation schemes. 
As is known, such an approach is widely used in the 
systematic phased formation of mental actions in the 
theory by P.Ya. Galperin [3]. 

The experiment was considered to be completed 
when the test subject’s cardiometric indicators were 
found to be closer in their values to the indicators ob-
tained, when demonstrating the image of the picture 
of inner harmony, mental balance and a high level of 
self-control, created by the test subject in question, as 
compared to the indicators obtained by fixing atten-
tion on negative psycho-emotional states.

Results and Discussion
For all participants of the described trainings at 

the final stage, the desired indicators of SI (i.e., close 
to those that were previously obtained by fixing the 
attention of the test subjects on the images of those 
compositions which embodied inner harmony, men-
tal balance and a high level of self-control) were re-
corded after two or three attempts to recall the desired 
state from their memory. As a rule, that state corre-
sponded to the values of SI, which ranged from 190 
to 480 arbitrary units. For most of the test subjects, 
fixing attention on the miniature figurines, which im-
plied their negative psycho-emotional states, was ac-
companied by heart rate fluctuations of the SI values 
in the range from 320 to 1900 arbitrary units. In their 
descriptions of the subjective sensations experienced 
therein, the respondents usually noted in themselves 
an unpleasant excitement and higher nervousness. 
However, 6 of 37 test subjects had another type of re-
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Figure 1. Examples of sand compositions, through which the participants of the trainings indicated the state of inner harmony, 
mental balance and a high level of their self-control
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action to the figurines, which referred to the negative 
psycho-emotional states for them. For those subjects, 
the SI values were found in the range from 70 to 280 
arbitrary units. In that case, the respondents usually 
noted that they associated the selected figurines with 
paralyzing powerlessness, reduced readiness to over-
come some life’s difficulties. 

More than half of the participants in the described 
experiments noted in the compositions they creat-
ed the presence of one or more miniature figurines, 
which acted as a kind of a driver for them, a key incen-
tive to start up the required experiences. They noticed 
that in order to form the desired state at the final stag-
es, it was enough for them to remember not the entire 
composition as a whole, but exactly those individual 
miniature figurines in question. At the same time, 
they noticed the significance of the composition they 
created, which helped more clearly fix the desired ex-
perience. Three of the participants in the experiments 
even asked to give them such figurines in place of the 
other that they were ready to give as an exchange for 
that sort of “transitional objects”. In this case, in es-
sence, everything happened that Donald Winnicott 
described in his theory of object relations as the emo-
tional enrichment of the subject, the expansion of his 
ability to control his/her state by forming an associa-
tive connection between certain emotional states and 
certain objects. It is also noteworthy that, according to 
Winnicott, in such cases, experienced physically posi-
tive excitation may occur. The validity of this assump-
tion was further confirmed by the fact that some spec-
ified participants in our study subsequently repeatedly 
used the figurines they chose to combat feelings of 
anxiety and even overcome some panic attacks which 
arose in them. 

In their self-reports, almost all participants in one 
way or another noted their positive significance of the 
use of cardiometric measurements. In self-reports, it 
was indicated that a visual demonstration of the objec-
tive indicators of changes in their psycho-emotional 
state helped believe in oneself and strengthened the 
willingness to apply the acquired skills in everyday 
practice. It was also noted that such control support-
ed focusing on finding the proper guidelines, when 
managing their psychological condition. It was also 
highlighted that the objective assessment of the psy-
cho-emotional state, actualized at the testing moment, 
with the use of cardiometry, has accelerated its target-
ed improvement, in opinion of the test subjects. 

In conclusion, it should be stated that later more 
than half of the participants in the described experi-
ments reported their positive changes in their sleep. In 
their opinion, they began to sleep better and experi-
ence fewer disturbing or frightening dreams. In addi-
tion, on the first days after the end of trainings, some 
of these subjects’ dreams acquired an unusually col-
orful and positive emotional richness for them. Upon 
awakening, it initiated in them either an emotional 
upsurge or a feeling of a pleasant surprise. 

Some participants in the described sessions experi-
enced later some kind of insight about what happened 
to them in the course of the experiments. They noted 
that after weeks or even months it “suddenly became 
clear” to them, “of course it occurred to them” what 
some figurines, plots and experienced sensations they 
had chosen meant. Such insights were usually per-
ceived as something meaningful, and they were usu-
ally accompanied by a feeling of an inner relief (one 
of the participants described it as follows: “I felt as if it 
became easier for me to breathe, as if something hold-
ing me inside suddenly disappeared”). In various ar-
eas of psychotherapy, such experiences are referred to 
as manifestations of a positive discharge of affectively 
charged complexes that arise as a result from negative 
sensations of not adopted constructive negative expe-
rience. For our study, it is important that the previous-
ly used cardiometric measurements served for the for-
mer participants in the described experiments as an 
additional guarantee of the value of such experiences, 
the real constructive significance of their new state. 

Conclusions
In the course of the conducted studies, we have ob-

tained the experimental evidence of the validity of the 
hypothesis that progress in the formation and devel-
opment of self-control can be traced by assessing heart 
rate variability using the Baevsky stress index (SI). 
Confirmation has also been obtained that this sort 
of cardiometric indicators can be used as an essential 
element of effective bio-feedback in the course of im-
proving a person’s ability to control his/her own psy-
cho-emotional state using game sand modeling tech-
niques. The use of cardiometry in the development of 
self-control skills by game sand modeling contributes 
to the systematic phased internalization of the orien-
tation scheme by a person, which is needed by him/
her in order to control his/her psycho-emotional state. 
The cardiometric measurements used in the course of 
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such trainings help increase the rationality and aware-
ness of the self-regulation skills being formed and 
developed as well as strengthen the mindset for their 
constructive use in everyday life.
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