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Abstract. The authors consider the process of teaching learners reading 
digital texts as pedagogical support for their search activity. Taking into 
account psychophysiological regularities and psychological mechanisms a 
teacher gets an opportunity to simulate the environment and conditions for 
learners to form implications, formulate questions and implement research 
and search for new questions based on the obtained results with the help of 
hypertextuality, multimedia and interactivity of digital texts in a real 
educational process. The purpose of the study is to identify a strategy for 
reading digital text. The simulation experiment for senior learners includes 
two opposite ways of teaching reading digital text.  He/she had to start first 
with the short text reading, then with the corresponding picture and vice 
versa.  The personal significance of the read text or picture, understanding 
of the text content and the accuracy of its reproduction were taken into 
account. Experimental evidence suggests the importance of using strategies 
for teaching reading a digital text as strategies allow the learner to act as a 
subject of attitude to the subject of knowledge. Teacher's digital text-based 
sequencing of learning situations, based on the principle of integrity, 
provides a sequence of future-oriented behavioral acts in the context of 
neuroscience achievements.  

1 Introduction 
Nowadays when choosing a text learners increasingly prefer the one consisting graphics 
rather than the classic verbal or traditional text [1]. Digital text consists of hypertextuality, 
infographics, synthesis of multimedia and verbal design [2], interactivity [3] etc. All these 
raise the issues of how to organize and manage the learner’s activity with the digital text in 
off-line training on E-platforms and how to comprehend the ways of distance learning.  

Teachers are concerned in decreasing the reading culture among senior teenagers when 
performing search tasks that involve further interpretation and evaluation of the information 
obtained, as stated in the international study of reading literacy PISA (Programme for 
International Student Assessment) [4]. 
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There is a great number of questions related to the redundancy of graphic images in the 
text which may lead to a decreasing the speed of reading and quality of understanding the 
text [5], the loss of its intellectual basis [6], and the low rate of development of learner 
logical thinking in comparison with his/her imaginative thinking [7]. The excessive use of 
computer graphics possibilities in the process of interpretation of the text lead to risks of 
development of learners imagination, their fantasy and creativity and proves the necessity 
of understanding the ways of organizing the learner activity by means of the digital text by 
teachers [6]. 

Psychophysiological regularities of the human search activities are considered as his/her 
fundamental function that determines the integrity of the individual [8]. Knowledge of 
regularities allows teachers designing and realizing ways of a learner activity with the text 
in conditions of digital transformation of training and excludes a number of questions about 
necessity of replication of researches in which various ways of organizing learner training 
in reading digital texts are considered. 

2 Materials and methods 
In the studies of the representatives of the scientific school “Systemic Psychophysiology” 
[9, 10] it is shown that systemic psychophysiology in its methodological foundations 
basically overcame eclecticism and mechanistic unification of various theoretical 
developments due to the theory of functional systems, and significantly surpassed the 
neurosciences and traditional psychophysiology [9]. Systemic psychophysiology involves 
the study of systemogenesis, i.e., the study and modification of individual experience as a 
key topic in the implementation of an interdisciplinary system-evolutionary paradigm [11]. 
In systemic psychophysiology research is understood as a sequence of complex processes 
involved in the acquisition, storage and reproduction of information which results in the 
modification of behavior and memory is manifested as the preservation of this modification 
[9]. 

The idea of integrity highlighted within the anthropological approach takes into account 
the unity of biological, social and individual manifestations of a learner. Integrity allows us 
considering a learner as a person in the unity of his/her inner abilities and external 
opportunities for the implementation of his/her abilities. It also provides the understanding 
of the limits of what is possible according to the outcome of the learner activity under the 
most favorable conditions and the maximum motivation and effectiveness of the learner. At 
the same time, integrity focuses our attention on the importance of the “zone of proximal 
development” rather than on the current achievements and abilities of a learner [12] and on 
the understanding that the structuring, destructuring, and restructuring of a learner existing 
knowledge and world of life can be considered as (1) his/ her mastery of the sphere of the 
possible, as (2) his/her constantly renewed advance towards boundaries that separate the 
possible and the impossible, with variations of adaptive or destructive nature. 

In the studies of the representatives of the scientific school “Systemic 
Psychophysiology” [9, 10] it is shown that systemic psychophysiology in its 
methodological foundations basically overcame eclecticism and mechanistic unification of 
various theoretical developments due to the theory of functional systems, and significantly 
surpassed the neurosciences and traditional psychophysiology [9]. Systemic 
psychophysiology involves the study of systemogenesis, i.e., the study and modification of 
individual experience as a key topic in the implementation of an interdisciplinary system-
evolutionary paradigm [11]. In systemic psychophysiology research is understood as a 
sequence of complex processes involved in the acquisition, storage and reproduction of 
information which results in the modification of behavior and memory is manifested as the 
preservation of this modification [9]. 
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activity by means of a text there is a progress from the perception of the text into the 
change of the original text into other formats, such as questions, comics, visual notes, 
presentation, video sketches, supporting notes, notes in the form of quick drawings 
(“sketchy notes”), etc. This leads to “counter texts”, new ideas in essays, compositions, 
created algorithms and technologies, etc. [13], i.e. in this case it is observed how the student 
makes sense of a written text from hypothetical knowledge (“zone of obscure knowledge”) 
to knowledge about the lack of knowledge, and then from knowledge to new lack of 
knowledge. The new approach is based on the use of the basic thesis of the theory of 
functional systems, namely, the determinant of behavior is not the past event which is 
stimulus, but the future which is the result [10]. 

In the traditional model of teachingactivity with a text is built in type of progress of a 
student in learning “from lack of knowledge to knowledge” that corresponds to the 
methodological principle of neuroscience and traditional psychophysiology. According to 
the above mentioned statement, activity is caused by stimuli, and learning situations 
represent a linear sequence which begins with action of stimuli on receptor apparatuses and 
ends with response action. 

The principle of systemic psychophysiology of “minimal provision of functional 
systems” by P.K. Anokhin is that in postnatal ontogenesis the system becomes effective for 
achieving positive results before all its components receive the final morphological design 
[14]. This principle allows teachers to present within the idea of integrity a strategy for 
organizing teaching learners reading digital texts. The implementation of this principle 
implies a continuous change of the integration process into a differentiated one initiated in 
the integration. N.I. Chuprikova’s meta-analysis of an array of theoretical notions and facts 
in the field of development issues and her general universal differential-integration law of 
development [15], as well as earlier studies by Y.A. Ponomarev [16] show that in the 
process of an individual act of cognition an intuitive “emotional predestination” guiding 
behavior in the right direction precedes the conscious design of the solution and its 
verbalization. 

The principle of systemic psychophysiology of “minimal provision of functional 
systems” by P.K. Anokhin is that in postnatal ontogenesis the organization of research 
among learners by means of reading digital texts assumes progress in cognition from the 
whole to the whole, in which the survey is realized on the basis of using multimedia 
objects. This process provides balancing on the borders of “ I know” – “I don't know” and 
search for solutions as well as accumulation of new facts based on the use of 
hypertextuality, multimedia, interactivity, formulation of generalizations and raising new 
questions. 
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Table 1. Images and Russian texts-analogues. 

Image Russian text-analogue  

 

https://www.sciencedirect.com/science/article/pii/S0960982209018247 
Linqistics 
Human fetuses are able to memorize auditory stimuli from the external world by the 
last trimester of pregnancy, with a particular sensitivity to melody contour in both 
music and language. 
Newborns prefer their mother's voice over other voicesand perceive the emotional 
content of messages conveyed via intonation contours in maternal speech 
(“motherese”). Their perceptual preference for the surrounding languageand their 
ability to distinguish between prosodically different languagesand pitch changesare 
based on prosodic information, primarily melody. Adult-like processing of pitch 
intervals allows newborns to appreciate musical melodies and emotional and 
linguistic prosody. Although prenatal exposure to native-language prosody 
influences newborns' perception, the surrounding language affects sound production 
apparently much later. Here, we analyzed the crying patterns of 30 French and 30 
German newborns with respect to their melody and intensity contours. The French 
group preferentially produced cries with a rising melody contour, whereas the 
German group preferentially produced falling contours. The data show an influence 
of the surrounding speech prosody on newborns' cry melody, possibly via vocal 
learning based on biological predispositions. 

 

https://www.nature.com/articles/ncomms1257  
Biology 
Agricultural intensification has increased crop yields, but at high economic and 
environmental cost. Ecosystem services in soil come from earthworms in these 
cooler and wetter latitudes; what may fulfill their functional role in agriculture in 
warmer and drier habitats, where they are absent, is unproven. Here we show in a 
field experiment that ants and termites increase wheat yield by 36% from increased 
soil water infiltration due to their tunnels and improved soil nitrogen. Our results 
suggest that ants and termites have similar functional roles to earthworms, and that 
they may provide valuable ecosystem services in dryland agriculture, which may 
become increasingly important for agricultural sustainability in arid climates. 

 

https://www.sciencedirect.com/science/article/abs/pii/S1090513810001248 
Phycology 
The presence of subtle cues of being watched has been reported to make people 
behave altruistically, even when they are anonymous. Individual selection theory 
predicts that generosity in the presence of eyes is based on the providers' expectation 
of a future reward. On the other hand, as we are living in quite a large society in 
which altruistic punishment is effective, the eyes could elicit fear of punishment. 
However, no previous study has investigated whether people are concerned with 
their reputation when subtle social cues are present. We conducted the dictator game 
in the presence of, or without, a painting of stylized eyes. The participants were then 
asked to complete a post-experimental questionnaire designed to investigate what 
they were thinking when they decided the amount of money to offer the recipient 
and how they perceived the experimental situation. Participants in the eye condition 
allocated more money to the recipient than did those in the control condition. This 
effect was not mediated by fear of punishment but by the expectation of a reward. 
Moreover, the results suggested that the participants expected their actions would 
enhance their reputation in the eyes of a third party. 

 
 

https://www.mindbodygreen.com/0-13952/why-everyone-should-try-an-epsom-salt-
bath.html 
Medicine 
Since ancient times it is known about the curative properties of mineral baths. 
However, almost no one seriously studied the mechanism of their healing effect. A 
group of English physicians have taken up this problem. Healthy subjects were 
immersed on the chest for 2 hours in mineral water with a temperature of 35 degrees. 
It turned out that after taking such a bath the diuresis (frequency of urination) 
increased and blood emission from the heart increased by 50%, and body weight 
decreased by half a kilogram on average. But perhaps the most curious thing 
scientists have established is: two hours spent in a bath with ordinary tap water at 35 
degrees, give almost the same effect as in a bath with mineral water. 
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The experiment was being conducted for 22 senior learners of 10th grade which was 
based on the results of neuroscience research. The first stage of the experiment involved 
learners working on memorizing a shotr extract of a popular science article. After that 
learners studied pictures describing a certain image related to the content of the selected 
text. Chart 1 demonstates images and Russian texts-analogues as in the experiment. At the 
second stage of the experiment each learner first had been offered a picture and then 
everyone received a text for reading. After each stage of the experiment learners 
reproduced the read text from memory in details. When reproducing the text they were 
allowed using the picture. 

At the third stage of the experiment learners were interviewed about the order in which 
it was easier for them to reproduce information. 

3 Results 
The experiment shows the following: most of learners reproduce the information and make 
sense of written text better in the type “from the picture to the text” which was revealed by 
the teacher in the course of activity is that only 29% This is probably because learners are 
initially attached to the image and make sense of the text based on it. Having read the text, 
they then look for exactly what they have discovered in the image. Besides learners spent 
more time on the task compared to the previous stage of working with the text. We can 
propose it probably associates with the processes of “thinking,” analyzing and comparing 
the picture and the text and searching for meaning.  

The survey of senior learners shows that at the first stage of the experiment they had 
only a memorization motivation and the image did not play a significant role. Another 
peculiarity of organizing learner’s independent work in the type “from the picture to the 
text” is that only 29% of learners could understand the text correctly when working with the 
picture and reproduce  it without mistakes. 64% of learners gave preference to memorizing 
text in the type “from the text to the picture”. These preferences are probably connected 
with the typical style of work with the content  in which the learner most often acts not as a 
subject of the attitude to the subject of knowledge but the subject of actions or activities, i.e. 
he/she does not realize personal meanings of cognition [17]. Organized discussion directed 
to the content of the picture, i.e., to the implementation of the so called “priming 
effect”(precedence), shows that such kind of teacher's preparatory activity provides 
understanding which is verified by means of creating secondary texts by learners. As a 
result, learners get an expression on what should be in the text. In the process of activity 
learners find answers to the questions in the given text and in the other digital texts. The 
implementation of the efficient discussion in the learning situation in which the learner 
makes progress in cognition through integrity is based on the principle of gradual formation 
of the research activity culture and three stages of development of the learners scientific 
abilities, such as cognitively-oriented, need-based search and dynamically active stages, 
identified by the psychologist N.I. Isayeva. 

For research purposes the data of psychophysiologists are of great interest showing the 
dominance of the holistic type of thinking in the conditions of prevalence of collective life 
activity of people and the dominance of the analytical type of thinking which is the 
dominance of individual life activity of people [18]. For the research which had been 
conducted at school it means that such kinds of activities as selection of priority questions 
to the digital texts, promotion of hypotheses and criteria of estimation of results, etc. are 
suitable for collective forms of training. The analysis of the raised questions, search of 
meanings, and use of the allocated algorithms and comprehension of dynamics of one’s 
own personal growth is characteristic for individual forms of learning. 
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4 Discussion 
Application of modern psychophysiology achievements along with the results of 
psychological research provides a rationale for the proposed idea of integrity in the 
organizing teaching learners reading digital texts. The results of a modeling experiment 
allowed us to designate reference points at organizing teaching learners reading digital texts 
in the conditions of off-line learning and prove the importance of organizing research 
learning through the digital text. Modeling a sequence of learning situations presenting the 
integrity is designed to reflect the “behavioral continuum” from the standpoint of systemic 
psychophysiology and the sequence of behavioral acts aimed at the future. 

5 Conclusion 
Implementation of integrity in practice according to the results of psychological and 
psychophysiological researches assumes consecutive change of occurrence and destruction 
of new cognitive connections and transitions from an emotional to rational component of 
learner’s knowledge, from collective to individual forms of researches among learners. 

In order to implement the idea of integrity in research learning teachers need to  
1) use “priming effect”(precedence) as the basis for the challenge with the help of visual 

images in the text of a rich network of associations and the use of undifferentiated images; 
2) achieve integrativeness and subject openness of the content of learning; 
3) think over the complexity of search problems and collective ways of their solution. 
On this basis, when organizing teaching learners reading digital texts the teacher should 

guide the learner from the most general holistic and not very specific to an increasingly 
specific, accurate and differentiated understanding of reality. 
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