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PHYSIOLOGICAL ADEQUACY OF MENTAL WORK IN STUDENTS 

 

Kyrychenko Mikhailo Petrovich 

Candidate of medical sciences, docent, associate professor, 

Shenher Svitlana Volodymyrivna, 

Senjor teacher, 

Dunaeva Olga Viktorivna, 

Candidate of biological sciences, associate professor, docent 

Goncharova Alina Valeriivna, 

Candidate of biological sciences, associate professor 

Kharkiv National Medical University, Kharkiv, Ukraine 

 

Summary Physiological adequacy of the students’ mental work Physical 

and mental work requires energy from the body. The harder physical labor is, the 

more energy is required by the body, which is interpreted by changes in respiratory 

rate, heart rate, blood pressure, body temperature, etc. These parameters and indices 

are not always suitable for assessing mental performance. This is especially true for 

junior students (1-2 courses), who have not yet developed sufficient resistance to 

prolonged (10-12 hours a day) intense mental loading. 

Key words: students, educational process, stimuli of the first and second signal 

systems, excitation and inhibition reactions 

 

Purpose of the research: identification and studying physiological changes in 

young students caused by prolonged intense mental work. 

Material and methods. 33 students of the 2nd year, aged from 18 to 20 years 

old, were under observation, which made up 3 groups: the main group (excellent 

students, 3-4 hours a day of extracurricular time), the comparative group (good 

students, up to 2 hours a day of extracurricular time) and the control group (less than 

2 hours a day of work at home). The study was carried out in three stages and 

included the determination of the range of responses to stimuli of the first signal 

system (light, color and sound) and the second signal system (exposure to words). 
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The 1st stage - active stimulation of the first signal system, the 2nd stage (after a 

month) - stimulation of the first signal system was replaced by the second signal 

system; the 3rd stage – determination of the restoration rate of the response reactions 

by mean of replacing visual color stimuli on hearing (the second signal system). 

Results. The students of the main group under the influence of a prolonged (4 

hour) of active mental work, changed the nature of conditioned reflexes to sound and 

light stimuli. In the students of the 2nd group the character of reaction on stimuli of 

the first and second signaling systems changed by the end of the lesson but not so 

expressed in comparison with excellent students. The students of the third group, 

usually having less knowledge prepared by careful homework and passive (mostly) 

staying in class demonstrated relatively fast quality and durable consolidation of 

conditioned reflex skills, which was clearly manifested as in the beginning of the 

lesson, and at the end of it. 

Conclusion 

1. Decrease in the mobility of the processes of excitation and inhibition in 

students in the process of practical training determines the quality of acquired 

knowledge and development of individual characteristics of mental fatigue. 

2. Duration, volume and quality of the studied material can affect the speed and 

strength of reflex responses of the central nervous system, associated with the 

processes of excitement and inhibition among students. 

Introduction. Any work activity determines various changes in the 

physiological functions of the body. The physical and mental works require certain 

energy providing and psycho-emotional efforts for their high-quality implementation 

[1, p. 410–417]. At the end of the performed work, fatigue reactions appear that have 

a wide range of manifestations and various durations [2, p. 2375–2393, 3, p. 1-15, 4, 

p. 2-11]. The natural changes occurring in the body in the process of physical labor, 

obey the general rule - the harder is the physical labor, the more energy consumption 

of the body it requires: the increases of number of respiratory movements, pulse rate, 

circulating blood volume, the volume of cardiac output of blood by the heart in one 

contraction and in one minute, blood pressure, body temperature, etc. But for the 
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monitoring and evaluating the mental activity, for example, memorizing and 

analytical, these parameters and indices are not always suitable, since the creative, 

educational and neuropsychic work almost does not cause the body changes of 

additional energy demands and meanwhile, the tense mental work requires 

concentration of attention, some efforts of memory, creative analysis for making the 

right decisions, conclusions and a certain psychological resistance [5, p. 82-96]. For 

many people, this process is not easy and can cause long-term, deep fatigue, and 

sometimes in some of them depression. In particular, it concerns to students, 

especially for junior students who have not yet developed a sufficient preliminary 

resistance for the long-term (10-12 hours a day) intensive mental loading, usually 

associated with psycho-emotional tension on the background of a lack of physical 

efforts (so necessary for the young developing organism) [6, p. S60-79, 7, p. 1-18]. 

Of particular interest is the prolonged functional stress of the visual analyzer. Such 

mental stress cannot be unrelated to certain volitional efforts. 

The purpose of the study. Identification and studying of the physiological 

changes in the body of young students, caused by intensive mental work.  

Materials and research methods. The studying was conducted in KhNMU on 

the basis of the Department of Physiology. The study involved 33 of the 2nd year 

students at the age of 18-20 years (15 boys and 18 girls), who were divided into 3 

groups: main, comparative and control. The first group consisted of 8 students (3 

males and 5 females) who study with "Excellent" mark and spend at least 3-4 hours 

of home and extracurricular studying every day. The second group included 14 

students (9 females and 5 males) students studying mainly with "good" marks and 

spending on study up to 2 hours of extracurricular time of regular preparation. The 

third a group of 11 people (7 males and 4 females) consisted of students who spend 

less than 2 hours of daily extracurricular time for home preparation, mostly irregular. 

These groups were formed on the basis of the real studying progress of students and 

their questionnaire results. The research was carried out in three stages. At the first 

stage on the base of active stimulation of the first signaling system through the visual 

and auditory analyzer in the form of flashing lamps of two colors (green and red) and 
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a bell. It was formed movement reflex. A month later, the second stage of the study 

began. The irritation of the first signaling system has been replaced by irritation the 

second signaling system, for the formation of an adequate response reflex reactions. 

The third stage was carried out in order to determine the speed of restoration of 

response reflex reactions by replacing visual color stimuli. 

At the beginning, the examined students of the three groups developed a 

certain motor reflex to sound and light, that is, to stimuli the first signaling system. 

As soon as the bell rang or flashed a light bulb, the subject should immediately give 

one or two (depending on the type of stimulus, and this was discussed in advance) of 

the response signal - to press a certain button. The sequence of action of both stimuli 

(flashing of red and green lamps) and the rate of response signals (produced by 

pressing the button by the student) was brought to information of the participants 

immediately before the experiment. Lag, failures, violations of the timing of response 

signals were noted by the inspector (responsible teacher). Such an impact and 

response formed a reflex stereotype of the first reaction signaling system in students. 

A month later the formed stereotype was changed: bulbs did not flash, calls did not 

ring. but were heard only clearly the words of the experimenters: "the color is 

green!", "The color is red!", "Bell!", Which should have been perceived by the 

subjects as impact signals. The word is the only irritant of the second signaling 

system inherent only to humans and a component of the physiological basis of a 

conscious, mentally meaningful activities. The research was carried out at the 

beginning of a 4 hour practical class and at the end of it, during the initial and final 

level knowledge. We also compared the results of the study among students, engaged 

in the morning classes and afternoon classes. 

Results. The students of the main group under the influence of a prolonged (4 

hour) of active mental work, changed the nature of conditioned reflexes to sound and 

light stimuli, more expressed during experiment in the afternoon. First of all, it 

should be noted the slowing down the speed of the necessary responses reactions to 

stimuli, the accuracy of differentiation worsened, more than half of the examined 

students made mistakes in proper responses reactions it became worse the ability to 
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the distinguish and distinguish between sound and light signals. 82% of the 

investigated students of this group showed varying degrees of disturbances of the 

normal relationship between a specific signal and frequency, as well as the strength 

of the response reaction (error with the frequency of pressing the button, insufficient 

pressing force, as a result of which the response does not counted). The negative 

shifts in the response reactions were greater expressed in the sphere of the second 

signaling system in comparison with the first. In the afternoon, students of this group 

(especially female students) noted the presence of various elements of moderate 

expressed fatigue and the real need for some rest, but not related to reading, work on 

the computer and ideas for next day. In the students of the second group the character 

of reaction on stimuli of the first and second signaling systems changed by the end of 

the lesson but not so expressed in comparison with excellent students. They 

demonstrated resistance to fatigue reactions. It should be noted that the excellent 

students of this group noted the phenomena when the second signaling system 

experienced "overload", like the first. 

For a comparative description of the rate of reflex rearrangement another 

experimental technique was applied. The students are accustomed to press the buttons 

when the green lamp flashed and do not press when lit red. After that when these 

skills are established, the conditions of experiment were changed (1 month): a red 

lamp was lit, on which a signal students had to press a button (one or more times) and 

lit green, the signal of which should be ignored. In the students of the second group, 

such a restructuring of reflexes occurred in the same way both at the beginning and in 

end of the lesson.  

At the beginning of the lesson, for the students of the first group it was enough 

one repetition, and at the end of the practical lesson they got lost and needed 6-8 

repetitions. Two students failed to achieve fast and qualitative restructuring of 

conditioned reflexes. The students of the third group, usually having less knowledge 

prepared by careful homework and passive (mostly) staying in class demonstrated 

relatively fast quality and durable consolidation of conditioned reflex skills, which 

was clearly manifested as in the beginning of the lesson, and at the end of it. These 
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same students did not differ in the presence of various elements of fatigue and need in 

rest. Some of them differed in the expressiveness of easy fatigue. Their behavior was 

ease and they did not suffer from the obtained results, mostly bad ones. 

Discussion. The educational and cognitive process begins with assimilation 

necessary information through the sensory organs (vision and hearing) and forms 

ideas, concepts, and (finally) knowledge itself. For this process is very important the 

abstract-generalized reflection of the external world, expressed in logical thinking in 

the form of concepts, judgments and reasoning. Therefore, sensations and perceptions 

are the necessary starting point for all our knowledge. This is based on the 

sensorimotor reflex principle, explaining the influence of external and internal 

impulses for reflex and automatic movements it is. Need to take into consideration 

that sensory impulses regulate the various combined movements, including the 

typical voluntary movements and motor reflexes, which are largely subject to will, 

i.e. individual psychological characteristics of the personality.  

It is necessary to point out two important factors influencing the reflex-sensory 

response in our experiment: this is a reflex movement and reflex time. Reflex 

movement is characterized, firstly, by correct (required at the moment) muscles 

coordination, i.e. simultaneous and systematic contraction of individual muscle 

groups. Secondly, these muscle contractions occur in the correct sequences. Reflex 

time - the period of time from the moment actions of the stimulus before the start of 

the response of motor act, characterized by a certain speed, amplitude and quality. 

Both reflex movement and reflex time are interdependent and are under the influence 

of both favorable and unfavorable factors of external and the internal environment. In 

recent years, more and more attention has been paid to identifying the features of the 

influence of the main properties of the central nervous system on the student 

efficiency, speed, accuracy and completeness of the acquired knowledge. For this 

work, the central nervous system is concentrated and has one motivation. The 

peculiarities of the relationship the interdependence of the development of motor-

physical and neuropsychic properties and qualities of students, which can be strong 

and weak have great importance for this process. The principle of learning 
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determinant can be explained to some extent by individual degree of personal 

(extracurricular) and environmental (classroom) conditionality of educational 

achievements in the form of an indicator academic performance. In case of non-

compliance or violation of extracurricular or classroom, or combinatorial activity, in 

which all CNS is included the academic performance will decline. The characteristic 

sensory-motor status and specificity of functional manifestations in each individual 

student is formed by a kind of complex of individual characteristics that provide high 

(excellent), sufficient (good) or poor educational performance. Although the specific 

features of this sensory-reflex students’ status is not always enough clearly delineated 

due to possible individual compensations and personal work of the teacher, the 

quality of learning and development of natural adaptive signs of fatigue.  

Conclusions. 

1. Decrease in the mobility of the processes of excitation and inhibition in 

students in the process of practical training determines the quality of acquired 

knowledge and development of individual characteristics of mental fatigue. 

2. Duration, volume and quality of the studied material can affect the speed and 

strength of reflex responses of the central nervous system, associated with the 

processes of excitement and inhibition among students. 
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