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TEAMWORK SKILLS DEVELOPMENT

Introduction

In accordance with modern realities, the industry has special require-
ments for the training of students, including the skills of teamwork on
projects. This skill is relevant at any time, but now, because of the gro-
wing popularity of remote work (both in connection with coronavirus,
and as a result of natural processes) there is an additional challenge — to
develop it through remote learning and interaction.

To begin with, let’s consider what skills students should acquire:

« understanding and application by trainees of the principles of di-
vision of responsibilities in the team based on the personal and
professional qualities of each team member;

« correct setting of intermediate goals and deadlines for their im-
plementation;

« code quality control, test coverage and error handling;

« ability to write code together (pair coding);

« analysis and evaluation of the result (total and stages), adjustment
and reassessment of the next stage;
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o to get knowledge and try in reality modern methods and tech-
niques of development, testing, launch and maintenance of soft-
ware products;

o connection between related disciplines.

That is, each student must gain knowledge and experience of the full
cycle of software development (from brainstorming at the beginning, to
the final presentation) [1]. Also, it is necessary to describe separately the
requirements to which the chosen method of achievement of the above-
described goals should correspond:

o the teacher’s ability to monitor and correct (if necessary) the deci-

sions made by students at each stage;

» evaluate each learner’s contribution and make final grades;

o the complexity of the task must be sufficient to handle a multitude
of related tasks (debugging, testing, launching, and maintenance);

» the ability of all team members (including the instructor) to work
remotely while fully accomplishing the task.

Based on the above, there are two ways to organize students’ work:

o complex of special interconnected laboratory works;

o one large-scale project for a long time.

Each of these methods has its own advantages and disadvantages. To

determine the best, you must carefully analyze each of them.

Complex of special laboratory works

“Classic” laboratory works, in which each of them is designed to work
on one particular aspect or area of knowledge, do not meet modern re-
quirements for the learning process. Losing coherence, and most impor-
tantly, in this case it is difficult, or almost impossible, to establish com-
petent teamwork between students because of the small amount of work
required to perform a single laboratory. Also, in this case, it is impossible
to single out separate roles for testers, devops-engineers, etc., so that eve-
ryone would get all the necessary knowledge and do the work [2].
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In accordance with modern realities, the industry has special require-
ments for the training of students, including the skills of teamwork on
projects previous. In this case, the above goals will be achieved in a more
complete way, as part of the work may be devoted to additional topics.

For example, let us consider the plan of laboratory work shown in
Figure 1. It is assumed that by the beginning of its execution, the trai-
nees have completed and have the result of the previous work. Based on
their results, the trainees have experience working with the proposed
database and the software structure in which it is planned to use it.

It should be noted that, with this approach, it is extremely difficult to
create conditions for each learner to fully work out the teamwork on a
large-scale project.

A large-scale project for a long time

The second option is a project on which the group (team) of students
will work together for a long time (the most obvious option is a training
semester, or about 4 months). In the process of working on such a project
it is possible to achieve all the goals in full.

It is this format that allows you to fully pass the path of software
development from team analysis of the task and division of responsibili-
ties, to the final presentation of the results of work and protection of the
project; to identify and develop leadership and other personal qualities,
communication skills and teamwork. The instructor can, at each stage,
monitor the work and give necessary advice and guidance [3].

It is also possible and necessary to consider the connection of the dis-
cipline, within which the project is carried out, with related disciplines
studied in parallel or earlier. In such situations, it is necessary to speak
about the project component, which belongs to this discipline. When
performing such work, students should separately demonstrate and de-
fend the results of their work in each subject.

In addition, when working can be used one of the most common
methods of project management, such as SCRUM, Agile, etc., in which
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Summing up, finding
bottlenecks and ways
to improve code quality

Figure 1 — Laboratory work plan

students themselves act as SCRUM Manager, SCRUM Development
Team and the teacher act as SCRUM Product Owner.

Let us consider this approach on a concrete example for the discipline
“NoSQL database”.
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Example of a team project in the discipline
“NoSQL database”

The project plan is shown in Figure 2. It shows the plan of one of the
components of the Magistrate’s Team Project for “NoSQL databases”
course, was developed at BrSTU for 2020/2021 magistrate students and
deployed on the university Moodle portal, which in its turn was created
in bounds of the learning process modernization inspired by the interna-
tional project of EU Program ERASMUS+CBHE, Enhancement of Lifelong
Learning in Belarus/BELL(586278-EPP-1-2017-1-LV-EPPKA2-CBHE-]JP).

Non-relation database component in a group project of trainees
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Figure 2 — Team project plan

The project goal is formed individually for each group depending on
personal and professional qualities and acquired skills of each group.
Since the group of trainees will be the team that will do the work, it is
an excellent model of a situation where employees have to find an “ap-
proach” to other members of the group and will perfectly help develop
communication skills. Combined with components from other disci-
plines, a fully completed project is the best way for a graduate to go the
full software development path [4].

It should be noted that the complexity of the final goal of such a pro-
ject (software) should be sufficient but not exceed some reasonable limit.
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For example, the project implemented by one of the groups was a copy
of www.booking.com website and service, but subsystems like payment
processing and real interaction with hotels are not implemented.

Conclusions

Even a less useful model with a course of related laboratory work
arouses additional interest among students, and the implementation of
the project itself stimulates additional efforts. Moreover, it is possible to
refer to participation in it at further employment.

All of this makes projects the most appropriate form of training for
developing team skills, but it also provides additional moral incentives.

Moreover, according to personal experience, in several groups, where
laboratory classes were replaced by a long-term project, the motivation
and productivity of students increased. The desire to learn new, relevant
technologies and techniques that are widely used today was stimulated.
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