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come a long way, creating models that can help significantly in planning for future 

migration flows, but more research is needed to create more all-encompassing models.  
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To grow successful software engineers, educational institutions, that teach 

software engineering-related fields should provide students not only with theoretical 

knowledge and practical assignments but also with a significant amount of production-

close development experience. Having an environment, where students with very little 

or without industry experience could be able to practice and gain required skills is 

essential. Also, institutions, usually, have some category of students, which are 

typically in their senior years at the institution, who has some good amount of industry 

experience (1 or 2 years) and would like to teach and mentor more junior students. This 

type of experience could be incredibly useful for the mentioned category of students 

because it gives them the ability to better structure their own knowledge while teaching 

other students, and receive hands-on experience of technical leading of the projects. 

Apart from that, most educational institutions have an information technology (IT) 

department, that manages and develops software for internal needs. 

Students engineering organization, called PNUdev, was created and currently 

functions at Vasyl Stefanyk Precarpathian National University.  

Multiple studies were conducted in the field of innovative approaches to 

software engineering education and project management processes. Paper [1] describes 

an application of short-term projects in cross-cultural environments for improving the 

soft and technical skills of the students. In papers [2], [3] researches related to 

increasing the level of student motivation and engagement in project-based learning 

are described. Papers [4], [5], focus on the development of real-world software by 

students as a vital aspect of engineering education. The research described in the paper 

[6] development management process, based on reflective weekly monitoring, for the 

context of student projects. Finally, studies [7] and [8] are related to using code review 

as a learning tool for software engineering students. Also, the studies [9], [10] were 

using parts of the software products, developed by PNUdev, as supportive tools.  

During the research on the optimal development process two aspects were 

considered: delivering results in accordance to the timelines and ensuring the quality, 

both external and internal, of the resulting software update.  
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According to the proposed development process, development should be 

performed in one-week iterations. This iteration interval was defined as optimal for 

short-term projects. The first iteration starts with adding common implementation of 

common parts of the project: data model creation or update, creation of data transfer 

objects, and other common elements, which can be identified based on the architectural 

template. At the beginning of the iteration, the project technical lead should conduct a 

meeting where he or she would create the technical tasks, from the features, that are 

currently in development, time-estimate and discuss them with the team, and assign 

them to the team members. Tasks from one feature, most of the time, will be assigned 

to one person, during the development iteration to allow the members of the team to 

work in parallel efficiently. The number of features in development should be more or 

less equal to the number of developers on the project. The project technical lead has to 

track the progress of features implementation and ensure, that features are fully 

developed in a gradual manner, considering the original time estimations for the 

features, so the project timelines will be met successfully. To ensure the external 

quality, and, also, to allow project team members to have a deeper involvement in the 

project, it was recognized, that the best practice is to assign responsibility for the 

correct feature implementation to the members of the team. This role is called feature 

manager. Ideally, all the team members should perform this role in the project for 

different features. Feature managers should not take part in the implementation of the 

tasks related to the feature, for which he or she is the feature manager. The 

responsibility of the feature manager is to understand the requirements for the feature 

and to perform the acceptance testing of each task implementation, related to the 

feature. Also, at the planning meeting at the beginning of the development iteration, 

the feature manager should provide the technical lead with the list of all the 

requirements that are not implemented or not fully implemented for the feature, 

assigned to him, if this feature is, currently, in the development state. In this way, the 

feature manager is completely responsible for assuring the external quality and full 

completion of the feature. Apart from that, automated tests can be created to further 

ensure external and improve the internal quality of the system. To ensure the internal 
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quality of the product update, made in scope of the project, and, also, to provide useful 

experience and needed feedback for the project team members, all the results of the 

implementation of the technical tasks should be presented in form of merge requests 

and reviewed carefully by at least one core team member and one or couple of members 

of the project team. The code review from the core team member is done to ensure the 

internal quality of the changes, whereas reviews from the project team members are 

more focused on their learning from the experience of code reviews. Static code 

analysis tools and architecture tests might be also used to help ensure internal quality. 

For the Java ecosystem, ArchUnit, PMD, SonarQube, and others can be used. 

General cycle of the task is following: 

• Creation by technical lead. 

• Implementation and testing by the developer. 

• Running of the automated tests and automatic static code analysis. 

• Acceptance by the feature manager. 

• Code review. 

• Merging of the code changes to the main code base and automatic deployment 

to a staging environment. 

In the last week or two of the project development phase, the testing part is 

accomplished, when all team members would exchange the features, for which they 

were feature managers during the development, and would perform the acceptance 

testing for the features. Also, testing of the features from previous projects, related to 

the product, might happen in this phase. Usually, all the functional defects are fixed 

within a week. In case, some big discrepancy is found, project duration might be 

extended by the amount of time, required to implement needed updates. Usually, it 

takes no more than two weeks, for the projects of the considered size. 

The research was performed by means of evaluating the experience of creation 

and leading of the PNUdev organization, experimentation, and path of trial and error. 

The organization functions for about 2 years, at the time of writing this paper. During 

this time, 5 software products were worked on. Some of them continue to evolve in the 

current projects. A couple of the training projects were conducted, where participants 
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were mostly students of the 2nd course. 80% of students found their first IT job in 

under 6 months, after completing the training project, and, part of them, stayed with 

the organization, where, till this time, they become members of the core team. The core 

team extended from 3 people to 10. Apart from the technical growth and production 

software creation, the organization establishes a perfect environment for learning, 

knowledge sharing, and networking for all the participants of the organization, beyond 

the organization projects. 
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