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Abstract  
The authors propose modern developments in the field of organizing project training, setting 

goals and objectives. A new form of teaching students is considered. The novelty lies in 

attracting students of different specialties to the development of large projects and combining 

groups of performers on the topic of the project from students of the second, third and fourth 

years of study with the possibility of attracting graduate students. Moreover, project training 

can continue for several semesters. Students have the opportunity to acquire the skills of a 

programmer, website designer, developer, work coordinator, manager and consultant. 

The stages of organizing work for a project that has not only theoretical, but also practical 

importance for the Novosibirsk region are considered. The project participants have 

elaborated new streamlines of digital technologies that will be in demand with the 

development of information technologies. 

The students analyzed websites in all districts of the region, which made it possible to assess 

the availability of information for the population.  

One of the areas of project training allows one to identify the relationship between the visual 

and informational complexity of web pages and their accessibility and convenience for users. 

The organization of the crowd intelligence system allows uniting students for the 

implementation of collective intelligence technologies. Thus, the project participants assessed 

the indicators of the quality of life of the population in the digital environment, while various 

groups of the population were involved in the discussion on social networks. We can also use 

such a methodology to analyze regulatory documents and court decisions in order to search 

for contradictions contained in them. The crowd intelligence system is useful for digitalizing 

the anti-corruption expertise process in order to reduce the "manual" processing of materials. 

The proposed form of training allows you to apply the theoretical knowledge of students to 

solving practical problems, teaches how to distribute working time, manage work areas, and 

search for non-standard solutions. Moreover, project-based learning is an ongoing process 

and it helps in the selection of directions for graduate qualification works and topics for 

master's theses. 
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1. Introduction 

The process of digitalization and development of information technologies has caused the need to 

supplement classical forms of education with new active forms, including project-based teaching 

methods. Project-based training is training in the conditions of a joint, independent, meaningful 

activity of students organized by a pedagogical worker, culminating in the creation of a creative 

product, based on the use of problem, search, project, research, active teaching methods [1, 2]. 
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Due to this, for project-based learning, one should choose research topics that are important for the 

development of the digital economy at the level of the country, region, city and settlement. For project 

training, we selected topics related to the development of a “smart” or “digital” city and “smart” 

settlement, digitalization of law, artificial intelligence and the development of interfaces for applied 

tasks [3, 4]. The relevance of the selected topics is due to their focus on solving problems of 

improving the quality of life of the population based on the development of information technologies, 

the possibility of remote access to information services. At the same time, problems arise associated 

with the collection, processing and interpretation of large amounts of data, the selection of non-

standard solutions for applicability to population groups and communities [5]. The research is 

innovative in nature and aimed at identifying new indicators of the quality of life and their assessment 

by different groups of the urban and rural population, at searching for contradictions in the 

interpretation of regulatory documents from the standpoint of digital law. 

Students of several directions at the Department of Automated Control Systems (ACS) of the 

Novosibirsk State Technical University (NSTU) participate in project training.  

2. Purpose and objectives of the research  

The purpose of the study is to test new approaches to project-based teaching of students, the 

formation of independence in decision-making, the formation of a team spirit, mutual assistance in 

solving tasks, non-standard solutions in the process of collecting and processing information. For this 

purpose, we asked students to study the theoretical basis on the development and application of the 

crowd intelligence system and to choose a topic for research. 

The first research topic "Digital City" involves organizing work in such areas as the collection of 

official and unofficial information on the quality of life indicators, the distribution of tasks between 

project executors, collection, processing and interpretation of the results. 

The second research topic "Digital Law" requires the development of a database of regulatory 

documents to identify the propensity of a person to corruption. 

The third research topic "Development of interfaces for applied tasks" related to the organization 

of work on annotating images for machine learning; collection and systematization of results, 

verification of the correctness of work performance, assessment of labor costs and efficiency of 

executors and assessment of labor costs and efficiency of the group as a whole. 

Methods of synthesis, system analysis, calculation and analysis of quality of life indicators and 

other instruments used in the process of collecting and processing data served as a methodological 

basis of our research. Publications posted on Internet resources, final reports of the ministries of the 

Novosibirsk region, data from newspapers and magazines devoted to the infrastructure of rural 

settlements in the Novosibirsk region, as well as websites of the Supreme Court of Russia acted as an 

information base. 

3. Literature review  

A review of the literature shows the importance of developing a project for “smart city” and “smart 

settlement”. There is a wide discussion on the terminology associated with the concepts of “smart 

city”, “digital city”, “developing city”, “smart settlement” and “digital law” in the scientific literature, 

[6, 7, 8].  

While exploring the possibilities for improving the quality of life of rural settlements, which 

significantly lags behind the urban ones, we proceed from the assumption that both urban and rural 

populations can turn to Internet resources of national importance, designed to inform citizens about 

various spheres of life in Russia, such as the portal of the State services and others. In addition, a new 

direction is successfully developing, namely, the websites of rural settlements, which accumulate their 

own local characteristics and traditions. They contribute to improving the quality of life of the 

population of rural settlements.  

Therefore, to solve the highlighted problems, it is to choose crowdsourcing technologies, which 

also need to develop taking into account the possibilities of the Internet and social functions online. 

Crowdsourcing, in turn, makes it possible to involve a large number of specialists (students) of 
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various professional backgrounds with a wide geographical coverage in solving the problems and 

tasks of the project initiator at a relatively low cost.  

In general, crowdsourcing is an innovative way to get things done at the lowest cost using Internet 

technologies and the synergy effect of bringing together the intellectual potential of as many people as 

possible. The essence of crowdsourcing is to get the desired innovation from one idea with the help of 

a group of people united by a common goal. In any case, executors generate ideas on a voluntary 

basis. In project-based teaching, students independently distribute, perform and discuss all types of 

work in groups responsible for each task.  

The student himself evaluates the labor intensity and determines how much time he can spend on 

participating in a particular project without prejudice to learning. The crowdsourcing phenomenon is a 

worldwide trend. Finding new ways to develop innovation in any social area is very important. It is 

crowdsourcing that in the future may become a means of implementing economic, social and other 

civic initiatives, which is why it is so important in training [9, 10]. 

4. Results 

The student team assigns tasks according to the following skills, namely Web Designer, Work 

Coordinator, Developer, Business Analyst, Web Programmer, and Project Consultant. 

4.1. Smart city, smart settlement: digitalizing the quality of life 

This is the first streamline of the project, it required:  

 to develop and evaluate the indicators of the quality of life most demanded by the 

population  

 to assess the possibility of improving the quality of life of the population through the 

development of websites for local settlements, including rural ones  

The first stage of work included the collection of information on such indicators as the presence of 

preschool and school institutions, the presence of medical institutions, the presence of sports 

complexes and the presence of cultural institutions. An important indicator of the quality of life is also 

the availability of a water supply network (km per 100 inhabitants of the district) and the presence of 

sewage treatment plants (km of sewer pipes per 100 inhabitants of the district).   

At the same stage of work, the project coordinators got access to the Trello board. Trello is one of 

the most popular online project management systems and is in great demand among small companies 

and startups [11]. On the board "Development and application of a crowd intelligence system for a 

smart city" there were already the groundworks of the project participants last year. The project 

coordinators added a new assignment. The advantage of the Trello board is that it allows you to track 

the process of work in the project, and all the results (in the form of reports) are publicly available to 

the board members (project).  

Therefore, at the first stage, to highlight the quality of life indicators that are relevant for the 

transition to a smart city, the project participants initially conducted a questionnaire design of the 

population.  

The sources for data collection were also:  

 website of the Federal State Statistics Service 

 website of the Ministry of Agriculture of the Novosibirsk Region  

 sites of the districts of the Novosibirsk region  

 publications of newspapers and magazines for 2017-2019  

Since one cannot find all the indicators necessary to assess the living standards of the population 

of these areas in the public domain on the Internet, and many of them are simply not relevant now, the 

project executors expanded the list of sources. This fact had a great positive impact on the quality of 

the work performed.  

The results obtained served as the basis for further monitoring and assessment of living standards 

indicators, as well as determining the relationships between regional indicators and components of the 

“smart city”, which have a significant impact on life quality indicators [12, 13].  
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At the second stage, we worked mainly with the official websites of districts and municipalities of 

the Novosibirsk region. To do this, we analyzed the occupancy, the content of the district sites in the 

following areas: medical services, cultural events, educational services, interaction between business, 

authorities and the population, payments, subsidies, news coverage of the district [14, 15].  

The role of the coordinators, business analyst and designer at this stage was to develop a single 

format for the convenience of working with information.  

The assignment at the second stage included: 

1. To analyze the filling and content of the district sites according to the following points: 

 medical services 

 cultural events 

 educational services 

 interaction between business, government authorities and the population, 

 payments, subsidies 

 coverage of district news 

2. Determine whether the population can through the sites of municipalities: 

 get local government services 

 sign up for a meeting of retirees 

 learn about a meeting with a deputy 

 make an appointment with a doctor 

 pay utility bills, etc. 

The coordinators added this assignment to the Trello board. 

4.2. Development of a database for digitalization of law 

The next area of the project is digitalization of law. The task of the students here was to develop a 

database of normative legal documents to identify an individual's propensity for corruption.  

The lawyers acting as project consultants identified a number of corruption-generating factors, 

which distributed them among the students in the course of their work and they used these factors as 

keywords for searching judicial acts in the judicial reference of the Supreme Court of the Russian 

Federation and on the Internet portal "Justice" [16, 17]. 

These factors were: "anti-corruption expertise"; “corruption-generating factor”, “legal and 

linguistic uncertainty”, “collisions”, “determination of competence according to the formula“ have the 

right ”,“ paragraph 3 of the methodology for conducting anti-corruption expertise of regulatory legal 

acts and draft regulatory legal acts”, “paragraph 4 of the methodology for conducting anti-corruption 

expertise of regulatory legal acts and draft regulatory legal acts"  

The work algorithm was as follows: 

 enter keywords (corruption factors) into the search line on the websites of the Supreme 

Court of the Russian Federation and on the Internet portal "Justice" 

 download the judicial act and highlight the text that deals with the corruption-generating 

factor used for the search 

 distribute documents into folders, where each folder is a corruption-generating factor  

As a result, the students processed more than 400 judicial acts, each of which took an average of 5-

7 minutes. The time costs estimated based on the timestamp of edited documents.  

Thus, in total, it took about two days of continuous work by one student to process 400 judicial 

acts on the Digital Law block (excluding the time spent on the preparation of reports, website 

malfunctions and other troubles).  

4.3. Crowd assessment of the quality of human-machine interaction 

As the second stage of educational practice, we identified the work on the block "Crowd 

assessment of the quality of human-machine interaction". The task of the students was to annotate 

images for machine learning.  
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We distributed among the students a database of 500 screenshots of the main pages of the websites 

of various educational institutions.  

On screenshots of web pages, it was necessary to select all visually distinguishable interface 

elements and sign their type.  

The work algorithm was as follows:  

1. Download and run the annotation program "Labeling"  

2. Open the required screenshot  

3. For each of the visible interface elements:  

 emphasize an interface element with a rectangular area 

 specify the type of the interface element by choosing from the offered ones or by 

entering your own element type  

4. After finishing work, save in Pascal VOC format as XML file  

As a result, only one student did not complete his task on time, which is permissible given the fact 

that the team is large and a huge number of factors affect the efficiency of work. The project 

managers got assistance in getting the job done, as the team as a whole is responsible for everything it 

does and does not do. Thus, they managed to reduce a delay by only a few hours from the deadline.  

Summing up, annotating 45 images for machine learning by one student took in total, about 13 

hours of continuous work (excluding the time spent on installation and familiarity with the annotation 

program interface, reporting, program malfunctions, and other problems).  

5. Conclusion 

In the course of project training, students acquired primary skills in project management, data 

collection and analysis.  

Modern technical capabilities allow the participants of the Internet space to develop innovative 

ideas independently. They are able to involve various groups of the population, communities of social 

networks in discussing and developing new indicators of the quality of life, as well as developing new 

services for the population that improve the quality of life and thus contribute to the construction of 

their own "smart settlements" both in the city and in the countryside.  

An in-depth analysis showed that the website's capabilities used only in part, especially for the 

development of areas that do not require large capital investments. We have identified the direction of 

further development of project training, and this is how we can develop a system for monitoring 

quality of life indicators. 

Thus, within the framework of project training our students performed several types of useful 

works. They collected information on the indicators of the quality of life of the population of all 

districts of the Novosibirsk region, analyzed district websites and created a database of judicial acts 

structured according to criminogenic factors provided by lawyers. In addition, they checked 

annotations of web interfaces and wrote articles for student conferences.  

Moreover, the students got the opportunity to apply the knowledge gained in two years in practice. 

They gained experience of working in groups in a remote format, collecting data on the Internet, 

writing reports on the work done. 

The student in the role of the coordinator carried out the distribution of the amount of work 

between the project participants, their consultation and interaction with the project leaders. 
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