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Abstract: This article analyzes the role of digital technologies in the development of cognitive 

functions in the educational process. Also, issues of personalizing the educational process by using 

smart watches and fitness trackers to monitor students' physiological indicators in real time, 

increasing educational efficiency with stress management techniques are considered. Adaptation 

of educational schedules to biological rhythms, approaches based on individual needs of students, 

as well as opportunities to optimize the educational process with the help of artificial intelligence 

and machine learning algorithms are analyzed. This study explores ways to promote cognitive 

development and motivate students to learn effectively through digital technologies in computer 

science education. 
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1. Introduction 

The rapid development of digital technologies makes it possible to implement innovative 

approaches in the field of education. It is possible to effectively monitor students' cognitive 

development through the use of digital technologies and the development of personalized 

educational plans. Using modern technologies, it is possible to achieve effective results in the 

cognitive development of students, that is, in the successful assimilation of knowledge and in 

achieving high educational results. Cognitive functions include the ability to concentrate, 

remember information, solve problems, and think analytically. Optimizing and developing these 

functions is especially important for improving the quality of education and adapting students to 

the rapidly changing requirements of the modern world. 

In recent years, great attention has been paid not only to methods of developing cognitive 

functions, but also to factors affecting their effectiveness. One of these factors is the body's 

chronobiological characteristics, including circadian rhythms, physical activity level, sleep quality, 

and other physiological indicators that can change during the day and directly affect cognitive 
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productivity. Understanding these rhythms helps to plan educational activities more correctly and 

to develop students' cognitive abilities [2]. 

We analyze the scientific sources of foreign and CIS countries about the impact of the use of 

digital technologies in education on the cognitive development of students, and present their views 

on methods and results below: 

The US educational system is a leader in the development of the use of digital technologies in 

the educational process. For example, large-scale projects such as Project Tomorrow have studied 

the impact of digital learning technologies on students' cognitive skills. These studies present the 

results of monitoring students' learning processes through smart devices (for example, smart 

watches, tablets, and fitness trackers). In particular, personalized educational environments, i.e., 

materials adapted to the needs of students, have been found to serve cognitive development and 

increase the level of knowledge [3]. 

European countries (UK and Germany): In Europe, there is extensive research on personalized 

learning. Research conducted by the European Schoolnet network examined the effectiveness of 

digital technologies and recommended the use of AI and learning platforms to improve student 

learning styles. For example, research conducted in Germany on the development of students' 

ability to focus with the help of digital devices shows that personalized plans improve performance 

in activities that require a high level of concentration. 

In the Republic of South Korea, the use of technology in the education system is highly 

developed. In the studies conducted by EBS (Educational Broadcasting System), students' activity 

and learning processes were observed through specially developed programs for education. These 

studies have shown that individualized curriculums and data-driven learning technologies 

improve student achievement. In particular, the learning process is managed with the help of 

automated diagnostics and personalization algorithms [4]. 

The role of digital technologies in education in Russia is increasing. The research carried out by 

the Skolkovo Innovation Center and the Digital Education Institute studied the issues of 

developing students' cognitive abilities with the help of digital platforms and AI programs. 

According to the results of the research, the introduction of a personal approach in the process of 

students' learning, in particular, regular control of the level of knowledge through electronic 

diaries and online tests, significantly increases the efficiency of learning [7]. 

Research on the implementation of digital technologies in the educational system of 

Kazakhstan is aimed at optimizing the educational process and improving the abilities of students. 

Nazarbayev University and Kazakhstan Academy of Education studied the impact of innovative 

technologies in the educational process. On the basis of these studies, the possibility of monitoring 

the psychological and physiological condition of students was created, and the methods of using 

diagnostic methods were developed to increase the indicators of learning [8]. 

The introduction of digital technologies into the educational process in Uzbekistan has 

stimulated many scientific researches in recent years. At the National University of Uzbekistan and 

the Tashkent University of Information Technologies, research is being conducted on the 

individualization of the learning process of students through digital educational platforms. In 

particular, the methods of evaluating the level of knowledge and effectively managing the 

educational process through IT technologies have been developed. In these studies, it was noted 

that the use of personalized learning materials and digital monitoring tools has a positive effect on 

the cognitive skills of students [8]. 

2.Method 

Experimental and observational analyzes were chosen as research methodology. During the 

research, real-time information about students was collected through various digital tools and their 

learning activity was recorded. The following technologies and methods were used: 

1. Smart watches and fitness trackers: Physiological data such as heart rate, sleep quality and 

stress levels were collected from the students. Based on these indicators, it was observed at which 

times they receive more effective education. 
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2. Personalized educational programs: Based on the observed indicators of students, 

personalized educational plans were developed. For example, for students with a high stress level, 

short breaks and special concentration training were introduced. 

3. Multi-step diagnostic program: Students' daily knowledge level and learning abilities were 

analyzed using tests and mini-observations on special educational platforms [7]. 

3.Results 

The results of the study showed that monitoring the physiological state of students through 

smart watches and fitness trackers shows them when and under what conditions they can learn 

well. The following results were found: 

• Reducing stress levels: Special relaxation and breathing exercises for students with high levels 

of stress improved their ability to concentrate. For example, deep breathing exercises before class 

increased the general activity of students. 

• Individualization of training sessions: Students who received a personalized training plan, 

based on their physiological and psychological indicators, mastered difficult topics more 

effectively. For example, after sleep in the morning, students with high activity were given difficult 

topics at this time[8]. 

4.Discussion 

The use of these technologies in informatics and other technical sciences increases students' 

motivation and interest in education. By having accurate information about their health and 

attention, students will better understand the learning process and improve their performance. 

Opportunities of personalized learning platforms: Through multi-step diagnostics, it is 

possible to develop personalized learning plans adapted to the abilities and knowledge levels of 

students. In this, topics important to students are explained clearly and effectively, and learning 

methods adapted to their individual abilities are used. 

Recommended technologies and methods 

1. Real-time monitoring through sensor and smart devices: Using sensor devices (for example, 

smart watches) for physiological monitoring in the educational process is an interesting and 

effective method. It allows to determine the factors affecting the educational process by monitoring 

the condition of the students. 

2. Data-based personalization programs: Development of programs for automatic 

personalization of the educational process based on physiological and psychological indicators of 

students. These programs allow us to recommend the most effective learning methods for each 

student. 

3. Analyzes with the help of artificial intelligence: Use of artificial intelligence technologies 

in predicting student activity and choosing individual education methods. Based on the data 

collected with the help of AI, it is possible to accurately monitor and predict the effectiveness of 

the educational process [9]. 

5.Conclusion 

This study shows that digital technologies and artificial intelligence tools create new 

opportunities for students' cognitive development. Learning with the help of smart devices and 

data, taking into account the individual learning abilities of students, is effective. In the future, it 

will be possible to further expand the possibilities of identifying and monitoring cognitive 

development through digital technologies. 
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