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Introduction. The realities of scientific and tech-

nological progress determine the modernization of all 

spheres of society, including the sphere of health-improv-

ing physical education (HPE) [1]. Pedagogical control 

(PC) is an important part of HPE, which is understood as 

the process of obtaining information about the physical 

condition of those involved in HPE in order to improve the 

effectiveness of physical education and health-improving 

activities (PEH). It is based on monitoring the volume and 

intensity of physical activity in accordance with the physi-

cal and functional state of the person involved. It is carried 

out in the form of preliminary, current, operational, stage-

by-stage and final control of the DA of those involved in 

HPE. It can be carried out both with the help of a teacher 

and independently through self-control.

Objective of the study is to scientifically substanti-

ate a system of pedagogical control of motor activity 

based on data from wearable devices.

Methods and structure of the study. The work in-

volved: theoretical analysis, generalization of data from 

scientific publications, statistical and rank analysis.

Results and conclusions. In order to improve the 

systematicity, individualization and digitalization of physi-

cal education, a system of pedagogical control of motor 

activity (SPKDA) was developed, which represents a set 

of measures for monitoring and assessing the activity of 

those involved in general physical education, as well as 

an information and analytical complex (IACOM), which in-

cludes a heart rate (HR) database, calculation and graphic 

modules and a user interface. Elements of the SPKDA are 

integrated into each stage of the physical activity stand-

ardization technology. The main PC activities for monitor-

ing and assessing the activity of those involved are shown 

in Figure 1 [2-4].

The first stage of the technology includes comprehen-

sive diagnostics, collecting heart rate data using smart 
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watches [1, 5] and preliminary PC. Preliminary control ex-

tends to the first three stages of the technology: diagnos-

tic, standardization and design. At the second stage of the 

technology, a system of daily heart rate measurement data 

is formed, components of the standardization methodol-

ogy are implemented [2, 3], procedures for ranking heart 

rate data analysis are carried out, personalized physical 

activity standards are developed, and indices of optimal 

physical activity for those involved in general physical fit-

ness are calculated (Table 1) [6].

The third design stage should help those involved in 

general physical fitness develop a physical fitness strat-

egy that allows them to fulfill the developed personalized 

physical activity standards [1, 4].

Fig. 1. Complex of pedagogical control measures 

for monitoring and assessing the physical activity of 

those involved

At the fourth stage, in which the designed physical 

fitness program is implemented, operational, current 

and staged PC is carried out. Within the framework of 

the methodology [2, 3], operational control is carried 

out according to the indicator of temporary stay in the 

heart rate training zones. The operational control data al-

low regulating the dynamics of the load in the process of 

physical fitness, as well as assessing the received dose 

by comparing it with personalized standards (Fig. 2) [5].

Fig. 2. Monitoring the intensity and volume of 

physical activity

Current monitoring is carried out to determine the 

reaction of the body of those involved in the load after 

the physical training program, as well as to assess the 

fulfillment of the personalized norm of physical activ-

ity. For this, the time volume of being in the training 

zones of the heart rate is compared with the planned 

for the fulfillment of a certain personalized norm (Ta-

ble 2).

Stage-by-stage control is carried out to obtain 

information on the cumulative (total) training effect 

that has arisen over the period under consideration 

(week, month). Within the framework of the developed 

standardization methodology [2, 3], this information 

is formed in the form of an index of optimal physical 

activity [6], which allows monitoring and evaluation of 

daily and weekly and DA (Table 3) [6].

The fifth stage includes checking and evaluating 

the effectiveness of the physical activity program, as 

well as the implementation of the final PC. The pur-

pose of the final control is to evaluate the degree of 

implementation of the physical activity program, iden-

tify the results of the completed physical activity pro-

gram. An example of accounting for the optimal physi-

cal activity index for the year is shown in Table 4 [6].

The SPKDA complements the IACOM, which 

includes a heart rate database, calculation and 
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Table 1. Personalized norm of physical activity and index of optimal physical activity for one of the involved

Heart rate zone name
Zone range,  

bpm
Time spent in zones depending on the level of physical fitness, min

Short Average High

Maximum 166 – 184 0 3 8

Anaerobic 147 – 165 1 4 9

Aerobic 129 – 146 4 9 13

Fitness zone 110 – 128 10 19 25

Total time, min – 15 35 55

Index value (low, optimal, high), 
points

– 27 64 100
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graphic modules, and a user interface. Fig. 3 shows 

the structure of the information and analytical com-

plex of the SPKDA. Within the framework of the 

creation of the information and analytical complex 

of the SPKDA, a database [7] and computer pro-

grams [8-11] were developed. Thus, the SPKDA was 

developed, which performs the main function – the 

implementation of feedback in the management of 

the activity of those engaged in OFC. In this case, 

the means of preliminary, operational and current 

control is a personalized norm, and the stage and 

control - an index of optimal physical activity. The 

SPKDA includes two complexes: a set of measures 

for monitoring and assessing the activity of those 

engaged in OFC and the IACOM.

Conclusion. The need of society to increase the 

level of systematicity, individualization and digitaliza-

tion of health-improving activities for those involved 

requires the improvement of the PC system in OFK. 

The proposed SPKDA of those involved in OFK will en-

sure the proper implementation of personalized stand-

ards of physical activity, improve the indicators of the 

psychophysical state of those involved, increase their 

level of motivation and actualize the need for system-

atic physical exercise.
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Table 2. Examples of assessing the dose of physical activity after the session

Example number Example 1 Example 2 Example 3

Zone ranges, bpm
Lower limit 

norm
Received  

dose
Average limit 

norm
Received  

dose
Upper limit 

norm
Received  

dose

168 – 185 1 0 4 1 8 6

149 – 167 1 0 4 3 7 25

131 – 148 4 3 7 10 12 33

111 – 130 9 10 22 26 31 25

Time, min 15 13 37 40 58 89

Grade Low dose Optimal dose Increased dose

Note: The intensity ranges of the zones are calculated for a 35-year-old subject. 

Table 3. Accounting for the index of optimal physical activity for a month

Indicator
Week of the month

Average value of the index and its assessment
1st 2st 3st 4st 

Index value 30 17 35 72 38,5

Rating YES Optimal Low Optimal Increased Optimal

Note: The optimal activity values in this example range from 26 to 64 points.

Table 4. Accounting for the optimal physical activity index for the year

Indicator
Month of the year Average value of

the index and its assessment1 2 3 4 5 6 7 8 9 10 11 12

Index value 7 12 17 27 43 67 30 22 70 35 20 10 30

Rating YES L L L О О P О L P О L L Optimal

Note: The values of optimal activity in this example range from 26 to 64 points, where L is low activity, O is optimal, and P is high.

Fig. 3. Information and analytical complex of the 
system of pedagogical control of motor activity
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