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DEVELOPMENT OF SOFT SKILLS IN COMPUTER SCIENCE BACHELORS
IN THE PROJECT LEARNING PROCESS

Abstract. The article proposes and substantiates a method of development of soft skills in
Computer Science bachelors using project-based learning technologies, as successful employment
of graduates in the IT industry market depends on the level of such skills. Developed
communication skills, teamwork, and the ability to plan work on a project are important
requirements for university graduates’ successful employment in the IT industry. The formation
and development of soft skills enables the students not only to meet the requirements of the labor
market, but also to more successfully develop professional skills (hard skills). The authors propose
indicators of soft skill formation by 5 categories: personal effectiveness, communicative,
managerial, strategic and information management skills. The methodology of soft skill
development for future specialists in information technologies is based on three stages, each of
which involves the implementation of different types of projects: collective, term paper and
interdisciplinary. The components of soft skills that are formed during each of the stages are
determined. The research substantiates the integration of two learning technologies for the
implementation of the proposed methodology — blended and project-based learning, which involve
the use of digital technologies. During the experimental research, students independently assessed
the level of their soft skill formation according to the defined indicators in line with the proposed
categories on a 10-point scale. The results of the conducted experimental study proved the
improvement of the level of soft skill formation in Computer Science Bachelors in the process of
project training. The statistical analysis of the results of the experiment proved the significance of
the proposed method and made it possible to confirm its effectiveness.

Keywords: soft skills; computer science bachelors; project-based learning.
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1. INTRODUCTION

The problem statement. Training a specialist of a new format, who is successful and
competent, is entrusted to universities where the integration of technological innovations,
cloud resources and services and methods of project learning can provide a new quality of the
educational processes, the results of training and development of soft skills. In the modern
world special importance is given to so-called soft skills — “flexible skills.” Some of these
skills include: English language proficiency, as foreign communication skills are required in
customer relations and communication with an international development team; team skills in
project execution; effective communication skills throughout project execution, starting from
the first communication with the customer to presentation of ready-made solution skills.

The Forbes Coaching Council also considers soft skills to be meaningful and notes that
these skills cannot be taught — individuals must be willing to learn and acquire them through
their own experience: to communicate in a constructive way, through their own experience of
difficult working situations; to be able to listen — through many working meetings where an
active hearing is essential; to be able to conduct complex negotiations — after dozens of
difficult dialogues on understanding in various projects [1].

The World Economic Forum named integrated problem-solving skills, critical thinking
and creativity among the top 10 skills which will continue to be in demand. The main groups
of skills that employers believe will be in demand by 2025 are: critical thinking and analysis,
problem-solving, self-management, working with people, management and communication of
activities, technology use and development, core literacies, physical abilities. While there is a
wide-ranging consensus that no single skill set or area of expertise is likely to be able to
sustain a long-term career in the future, the core soft skills of the 21st century — including not
just creativity and flexibility but also complex problem solving, critical thinking, and
collaboration — will be crucial for enabling people to become better able to adapt to the
changing needs of the job market [2].

Future IT specialists need to acquire the above-mentioned personal skills from the
university level for a successful career, but traditional methods and forms of organization of
work in higher education institutions (HEIs) do not contribute to the development of these
skills. A Carnegie Mellon Foundation study found that 75% of long-term job success depends
on the level of soft skills employees had. Another LinkedIn study found that 57%
of employers value soft skills more than hard skills when making new hires [3].

Analysis of recent studies and publications. The need for qualified specialists in the
field of information technologies is constantly growing, both for existing specialties and for
new ones in the field of high technologies, training for which must be introduced in higher
education institutions. For such specialists, it is important to have the ability to work in a
team, therefore, it is recommended to use the project methodology during the training of
future IT specialists. Therefore, a successful IT specialist needs to constantly improve their
knowledge, skills and abilities, including soft skills, to be in demand in this job market. O.
Hazzan and G. Har-Shai [3] argue that people involved in software development processes
deserve more attention, and therefore their “soft skills” should also be developed, beyond
their scientific and professional skills. P. Moss and C. Tilly [4] define “soft skills” as abilities
and traits that relate to a person, their attitude, behavior, and not formal or technical
knowledge.

S. Burbekova [5] notes that in order for an IT specialist to meet the demands of the job
market, they need to work on developing soft skills such as communication skills, team
building and leadership. Soft skills such as leadership, communication, negotiation, problem
solving, and team spirit are important for any software development process, as they play a
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crucial role and influence how a person performs tasks, so they must be taken into account
when designing academic curriculum [6].

Another learning activity outside college is internship/work practices or Industrial Field
Experience (IFE), which greatly affects students’ soft skills [7]. After the expert validation
process, only seven elements were accepted to be the subconstructs for measuring soft skills
among Construction Technology students, namely, communication skills, critical thinking,
problem solving skills, teamwork, ethics, professional moral and leadership skills [8]. Modern
programming is collective, and the usefulness of an individual IT specialist is closely related
to their usefulness for the entire team, therefore it requires teamwork, leadership skills, certain
knowledge of psychology and management [9].

R. Lavi, M. Tal, Y. Dori [10] in their study identify 14 skills needed by specialists in the
21st century, such as the ability to learn individually, the ability to solve problems, critical
thinking skills, the ability to think systematically, skills of experimentation and testing, ability
to cooperate, skills of written, oral and intercultural communication and others. In their work,
researchers propose to form these skills using active learning methods, in particular, the
method of project-based learning, which focuses on interaction and solving real problems.

The research goal. Given this, the purpose of the article is to feature a methodology
developed for the formation of soft skills in computer science bachelors in the process of
project training and verify it experimentally.

2. RESEARCH FINDINGS

In modern conditions, a competitive IT specialist must have both professional skills and
soft skills, that’s why they should be viewed as expected results (learning objectives) in the
process of training future IT specialists. Today’s employers in the IT industry expect a
candidate to have dozens of different skills: the ability to think creatively and manage time,
communication skills, networking, project management, effective teamwork. The researchers
[11], [12] identify the following skills: personal effectiveness, management and strategic
skills, information management skills and critical thinking. After analyzing the above
classifications of soft skills, 5 categories of skills were formed, which are the most important
for the future successful career of IT graduates. The first category includes communication
skills. These include: the ability to work in a team, negotiation, the ability to communicate
effectively using various tools (within the team, customers, managers), interpersonal
communication, the ability to persuade, resolve conflicts, make group decisions, and give
presentations. Communication skills are extremely important for a successful IT specialist, as
software development teams can work remotely. Thus, the effectiveness of project work
largely depends on the ability to communicate with each other, on the knowledge of foreign
languages, business correspondence, conflict resolution, group decision making. Another part
of the application of communication skills is related to working with clients, namely: active
listening, the ability to ask questions correctly, to speak concisely, the ability to work with
objections are components of effective communication. The second category includes
personal performance skills, which include time management competences, responsibility,
resilience, goal achievement, creativity and analytical thinking. To be successful in IT
business, it is extremely important to be proactive and innovative, to constantly self-improve,
as IT professionals increasingly prefer interesting projects, new technologies and enterprises
with a transparent system of work organization. The third category consists of management
skills, which include: competences in teamwork, the ability to form and unite a team, to
establish a system of communication between its members, the ability to motivate team
members, to show leadership qualities. These are the competencies that are necessary for
successful work as part of a software development team.
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To conduct IT business, it is necessary to develop strategic skills among IT students.
These skills are in the fourth category and include strategic decision-making competence,
which is very important when using the cutting-edge technology; the ability to operate in a
risky environment; to plan students’ activities and those of the development team; the ability
to delegate authority. Critical thinking is one of the skills of the twenty-first century and one
of the necessary skills for effective information management in the field of IT. The future IT
specialist needs to be able to analyze, synthesize, evaluate data and messages, make decisions
— the competence of the fifth group in the developed classification.

Tablel presents the classification of soft skills that need to be developed in the process
of training future specialists in information technology to ensure their further development
and successful employment in the relevant field.

It is possible to develop professional skills and soft skills in future IT specialists by
organizing training activities using blended learning technology, which is to mix methods and
forms of organizing training activities using information and communication technologies
(ICT), project training and teamwork on the project.

Table 1

Required soft skills of IT students

Competence

| Indicator

Personal effectiveness (PE)

PE1. Ability to set a goal and achieve a
goal

the student is able to determine the purpose of the proposed
project and ultimately achieve the goal by working on the project
in a team

PE2. Ability to correctly prioritize
tasks within a limited time, rationally
calculate time

the student can independently divide objectives into tasks,
determine the importance of each of them, effectively allocate
time for their implementation

PE3. Ability to maintain a holistic
emotional attitude towards yourself and
your team

the student is able to control their own emotions and respond to
the emotions of others, cope with stressful situations

PE4. Ability to be responsible to the
team when working on the project

the student understands their role in the team, is able to assess the
impact of their contribution to the overall result of the team

PES. Ability to interact creatively in a
team

the student is able to quickly and efficiently find non-obvious
successful solutions to problems, challenges and tasks identified
for project work

PE6. Ability to visualize, formulate,
solve problem situations, making the
right decisions, taking into account the
available information

the student can analyze the problem situation, find its solution
taking into account the necessary information, choose tools for its
visualization

PE7. Ability to present the project to
investors or your own team

the student is able to independently develop the structure of the
presentation, convey their idea to the audience and the target
audience

Communication skills (C)

Cl. Ability to cooperate with | the student is able to effectively manage time to perform tasks,
colleagues and  perform  tasks | understands their role in the team
independently

C2. Understanding the role and place
of strategic communications in the
team management system

the student has the tools of dialogue and mediation to establish
effective teamwork

C3. Ability to clearly articulate needs,
expectations of the team and the
environment

the student forms their own style of teamwork by using their
strengths

C4. Ability to analyze and resolve
conflict situations in terms of team
positions and interests

the student is able to identify and assess the conflict situation in
the work of the team, to find its solution that will contribute to its
further effective work
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C5. Ability to negotiate, possess the
algorithm of how to avoid mistakes

the student is able to avoid communicatively incorrect actions and
expressions

C6. The ability to persuade others to
accept their philosophy and way of
thinking

the student can argue his point of view and influence
communicative partners

C7. Ability to make group decisions

the student is able to influence people and be convincing, listen to
the colleagues’ point of view, respect their opinion

Managerial skills (M)

M1. Ability to unite a group and build
effective teamwork to solve specific
tasks

the student can form a favorable climate in the team, find
common features in team members to improve interaction
between them

M2. Ability to organize joint activities
and form a viable team

the student is able to assess the atmosphere in the team, distribute
roles and tasks among team members

M3. Ability to form a
communication system
appropriate cloud services

team
using

the student can independently evaluate and select tools for the
formation of a communication system in the team, integrate them

M4. Ability to motivate all team
members to actively work to meet their
needs and to achieve project goals

the student can independently determine what needs motivate
other participants to work and direct them to achieve project goals

MS5. Ability to take control of the
situation

the student can independently evaluate mistakes in the work of
the team, find ways to solve them

M6. Ability to influence the team with
regard to the role in the project or
through their abilities, skills or other
resources

regardless of their role in the team, the student can show their
leadership qualities, convey their point of view and convince
others of it

Strategic skills (S)

S1. Ability to plan long-term based on
intermediate project objectives

the student can independently define the goals of the project, plan
the execution of the task in such a way that they can be achieved
in the shortest possible time

S2. Willingness to make strategic
decisions

the student independently makes decisions when working on the
project, offers options for solving problem situations

S3. Ability to work in conditions of
risk

the student can independently assess risks, find ways to minimize
them

S4. Willingness to delegate authority to
other team members

the student can distribute tasks among team members and work
together on their performance

Information management skills (IM)

IM1. Ability to quickly identify
important and minor tasks, to deal
more effectively with problems, and to
deal with different tasks in a more
efficient and effective manner

the student has no difficulty in filtering the results obtained; they
can assess the problem and find a solution without the help of the
teacher

IM2. Ability to search, process and
create information, as well as critically
interpret the data obtained

the student can formulate a search request, select the relevant
data, and assess the validity and integrity of the received data

IM3. Ability to target and organize data

the student is able to independently determine the purpose in
finding the necessary information

according to the situation, to make the
choice that suits you best

IM4. Readiness to evaluate the | the student can assess the importance and urgency of the
message messages received from both the teacher and team members
IMS. Ability to make decisions | it is not difficult for the student to assess the situation and the

conditions for achieving the objectives and, on the basis of the
evaluation, to find the most effective solution

IM6. Ability to build your own
learning trajectory, determine the goals
of new knowledge and ways to achieve
them

the student seeks to acquire new knowledge, skills and abilities
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The basic learning technologies that ensure the effective development of soft skills are
project and blended learning. The combination of these technologies makes it possible to
apply the project method in a mixed format using digital technologies. The project method
provides the focus of learning on students’ independent activities; its application promotes the
development of critical thinking, personal skills, ability to apply knowledge to solve problems
from project implementation to self-control and self-assessment, navigate in the information
space. In blended learning, it is important to use various forms of organization of the
educational process, including: group work, which is carried out by uniting students in groups
to perform certain tasks; individual work, which is carried out by creating the necessary
conditions for the identification and development of individual characteristics of the student
in the learning process on the basis of personal-activity approach.

Figurel shows the structure of the methodology for the formation of soft skills in future
IT specialists in three stages: (1) collective, (2) term paper, (3) interdisciplinary. For each
stage, cloud services are defined to work on the project task. In particular, Microsoft
SharePoint service was tested for joint work on the team development project of the first
stage, GitHub was offered for collective development of term papers in disciplines in the
second stage, Jira project management service was used in the third stage during
interdisciplinary project implementation.

service for service for service for
2 | joint work team project
o organization development management
= SharePoint GitHub Jira
STAGE 1 STAGE 2 STAGE 3
Collective Term : I|_1te_r- S?FT SK.ILLS
. ar dISCIp!II"IarV ‘ormation
project
wvi
§ - Personal - Communicative - Strategic
8 effectiveness - Managerial - Managerial
8 | - Information - Personal - Information
g management effectiveness management
o

Figure 1. The structure of the methodology of soft skills formation in future IT specialists

Examples of training projects for IT specialists are given in Table 2. For each stage, the
objective of the project work on the formation of the constituents of the soft skills is defined.

Table 2
Class projects in the process of training I'T specialists
. Stage/
A.c at.ler-mc The purpose of the Project content Acadgmic
discipline project
term
Information to form students’ skills of | acquaintance with IT students’ opportunities, 12
technologies personal effectiveness modern needs in the labor market; formation of
(PE1, PE3, PE4, PE6) the student educational environment; building
and information the IT student trajectory
management (IM1-IM4)
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Project type: collective project

Means: Microsoft SharePoint

Competences: personal effectiveness, information management

Computer
networks, Web
technologies and

strategic (S1-S4),
managerial skills (M3-
M6) and information

business, namely: analysis of the IT services
market; implementation of structural-functional
and object-oriented analysis of the subject area;

Object-oriented | to form students’ designing a relational database model for the 2/4
programming, communication skills future automated system; building class
Organization of | (C1-C7), managerial diagrams and developing a system using class
databases (M1-M2) and personal composition
effectiveness skills (PE2,
PES, PE7)
Project type: term paper
Means:GitHub
Competences: communicative, managerial, personal effectiveness
System analysis, | to form students’ development of a project to start your own IT 3/4

web design, management skills (IM5- | business process modeling; designing a
Economics and IM6) computer network of the company’s office and
business selecting the necessary equipment; creating a

website to promote the company’s activities;
creation of the company’s business plan;
calculation of project payback and design of
company development strategies

Project type: interdisciplinary project

Means: Jira

Competences: strategic, managerial, information management

3. THE RESULTS AND DISCUSSION

The pedagogical experiment on the development of soft skills in computer science
bachelors lasted for 3 years (115 students in the experimental and 109 in the control groups).
In the control group, the curriculum provides only for the implementation of term projects in
certain disciplines on the implementation of which students work individually. Each term,
students of experimental groups were offered project tasks, both group and individual, which
were performed either while studying the academic disciplines, or were interdisciplinary
projects. The course of experimental research included the measurement of soft skills in first-
year students at the beginning of university studies and at the end of each year after the
completion of the educational project. According to the defined indicators (Table 1), students
independently assessed the level of their soft skills formation in 5 categories on a 10-point
scale. The level of formation of each category of skills was determined as the average value of
the assessment for each indicator.

During the implementation of project tasks in Stage 1, students performed a collective
project based on the SharePoint service Microsoft 365, which was offered to 1-st year
students as part of the course in Information Technology. The purpose of organizing such
project group work was to form students’ competences of communication and management
blocks. The content of the “Education of a modern IT specialist” project was to get acquainted
with the opportunities of IT students, modern needs in the labor market; formation of the
student’s personal educational environment; building the trajectory of the IT student. The
choice of the project topic was aimed at increasing students’ motivation to study in the chosen
field, to promote conscious professional orientation and increase responsibility for the results
of their own learning and professional growth.
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Figure 2. Soft skills assessment after Stage 1

In the course of such collective projects, the first stage achieved an improvement in the
students’ personal skills, in particular: time management (by almost 11 percent), leadership
skills (by 8 percent), patience and the ability to listen to other points of view (by 2 percent).
Summary results of the soft skills assessment for each category in the control and
experimental groups after the first year of studies are presented in Figure 2.

During Stage 2, students were offered mini-projects, group and individual project
assignments, term papers within the framework of academic disciplines. When studying the
disciplines “Object-oriented programming” and “Database organization” students were asked
to execute a mini-project using a cloud service for the collective development of GitHub
software products. The aim of such projects was to develop personal efficiency skills among
future information technology specialists. The purpose of this mini-project was to design a
relational database model for a future automated system (according to the theme chosen by
the students); to construct a class diagram and to develop a system using the composition of
classes.

As a result of such a mini-project, students increased the level of their soft skills,
personal efficiency in particular, by 10.4% and communication skills by 8.17%.

| PE c M 5 ]

10 o - - e e T

cG EG cG EG cG EG CG EG =] EG
Group

Figure 3. Soft skills assessment after Stage 2
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Summary results of the soft skills assessment for each of the categories in the control
and experimental groups after Stage 2 are presented in Figure 3.

In Stage 3, during an interdisciplinary project, students worked on a collective case
study using the Jira cloud service, which combined tasks from 4 disciplines: Systems
Analysis, Computer Networking, Web Technologies and Web Design, Economics and
Business. The purpose of organizing such an interdisciplinary project was to develop
students’ skills of strategic management, personal effectiveness and information management.
The students were given a task to develop a project to start their own IT business, namely: to
analyze the IT services market; to implement structural-functional and object-oriented
analysis of the subject area; to carry out business process modeling; to design a computer
network of the company’s office and to choose the necessary equipment; to create a website
to promote the company's activities; to create the company’s business plan; to calculate
project payback and development of company development strategies.

In assessing the rise of soft skills in the execution of an interdisciplinary project,
students noted an increase in skills, namely: strategic management (growth by 13%); personal
efficiency (almost 8%); and information management (increase by 10.2%). Summary results
of the soft skills assessment for each of the categories in the control and experimental groups
after the third year are presented in Figure 4.

_______

cG EG cG EG cG EG e} EG cG EG
Group

Figure 4. Soft skills assessment after Stage 3

To assess the results of soft skills development, the level of formation of each
component of soft skills in the control and experimental group was compared based on the
results of each project. The results of the experiment on the formation of strategic skills in the
control and experimental groups on the results of each project are presented in Table 3.

Table 3
Assessment of strategic skills
Group .
Stage Experimental Control Overall Difference
Stage 1 5.84 5.68 5.76 0.16
Stage 2 6.80 6.52 6.66 0.29
Stage 3 7.56 7.15 7.36 0.41
Total 6.73 6.45 6.59 0.28
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Stage 2 - Stage 1 0.96 0.84 0.90
Stage 3 - Stage 2 0.75 0.64 0.70
Stage 3 - Stage 1 1.72 1.48 1.60

While assessing the aggregate of strategic skills (Figure 5), we observe a significant
increase in the difference in the assessment of strategic skills in a multidisciplinary project.

Strategic skills

Experimental

Control

'
[
I

Stage 1 Stage 2

Stage 3 Stage 1

Group

Stage 2

Stage 3

Figure 5. Assessment of strategic skills in control and experimental groups based on the
results of three stages

To statistically verify the results obtained, the null hypothesis was put forward that the
difference in the average assessment of the level of strategic skills during the implementation
of different projects is statistically insignificant. This hypothesis was tested using analysis of

variance. The two-factor dispersion model is presented in Figure 6.

mod <- aov(strat ~ group*etap + Error(id/etap), data=Data)
Df Sum Sq Mean Sq F value Pr(>F)
13.582 4.53 0.0481
Residuals 222 1675.4 7.547

Df Sum Sg Mean Sq F value Pr(>F)
etap 2 288.64 144.32 370.469 <2e-1p6 ***
Residuals 444 172.97 .39

##
##
##
##
##
##

group 1 13.6

Figure 6. Two-factor variance model

To evaluate the variance model, the value of the Fisher test was found based on the
mean squares of the deviations in and between the groups and the corresponding degrees of
freedom for each of the factors:

For groups:

VBG
VWG = n -

= m
m =

-1 =2-1
(109+115)

1
2

= 222

where m — number of factor levels (groups), n — number of observations (students).
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Respectively, according to Fisher’s criterion tables the theoretical value at a
significance level of 0.05 is — F0,05;1;222 = 3,884.

For each of the projects:
VBG = (ml - 1)* (m2 - 1) = (2-1)*(3-1) = 2
VAG = (ml+ m2-1)*(n-1) = (2+43-1)+((115+109)/2 - 1) = 4*111 = 444

where m1, m2— number of levels for intergroup (group) and intragroup (stages) factors, n — the number of
observations (students) in each sample divided into groups and educational projects, respectively.

Accordingly, the theoretical value is — Fo,05.2.444 = 3.016.

The results show that there is a statistically significant relationship for groups and
training projects, which is indicated by the value of the actual F statistics, which exceeds the
critical values found: 4.53>3.884 and 370.469>3.016, consequently, it can be concluded that
the difference in the assessment of strategic skills of 0.28 between the control group and the
experimental group is statistically significant.

A similar assessment was conducted for other components of IT students’ soft skills
(Table 4).

Table 4
Statistical evaluation of soft skills components
. Assessment for the Assessment for the influence
. Difference .
Soft skills component as 2 whole influence of groups of stages

F theoretical F actual F theoretical F actual
Personal effectiveness 0.51 7.027 504.410
Communicative skills 0.52 5.944 333.313
Managerial skills 0.49 3,884 5.53 3,016 322.541
Informatlon management 0.60 3281 357 348
skills

The obtained results show a statistically significant difference in the evaluation of soft
skills in students of control and experimental groups for each component, as well as a
statistically significant relationship available for groups and stages. Accordingly, the
influence of the proposed training technologies on the development of the strategic skills of
future information technology specialists has been confirmed.

4. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

In the IT-industry market, the possession of soft skills for IT students is a prerequisite
for successful employment. Soft skills are highly important in the context of future work in
the IT industry and are classified into 5 groups: management, communication, personal
effectiveness, strategic management and information management. For each group indicators
are defined, according to which the level of formation of the respective skill in the future IT-
specialists was determined according to the developed model of formation of soft skills.
Development of “soft skills” in future IT specialists at Stage 1 (communication and
management skills), Stage 2 (personal effectiveness skills), Stage 3 (strategic management
skills, information management skills, personal effectiveness) using cloud-based tools and a
project-based learning methodology makes it possible to draw conclusions about the
effectiveness of the proposed methodology. During the pedagogical experiment, the level of
personal effectiveness increased by 15.3 %, and communicative skills by 16.7%, management
skills have increased by 10.7%, strategic skills by 12.3%, information management skills by
10,2%. Thus, the proposed “soft skills” formation method can be applied to the organization
of the educational activities of computer science bachelors.
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We see the prospect of further research in the study of the impact of blended learning on
the development of soft skills of computer science bachelors.

REFERENCES (TRANSLATED AND TRANSLITERATED)

[1]. Forbes. Employers Are Looking For Leaders With Soft Skills, 2020. [Online].
Available:http://surl.li/ctbqi. Accessed on: Jun 19, 2022. (in English)

[2]. World Economic Forum. Strategic intelligence, 2022. [Online]. Available:http://surl.li/ctbpo. Accessed
on: Jun 19, 2022. (in English)

[3]. C. Bleich. Hard Skills Vs. Soft Skills: Examples Definitions, 2020. [Online].
Available:https://scottsdalebible.com/wp-content/uploads/2017/10/Getting-the-Training-Needed-for-
Todays-Job-Market.pdf. (in English)

[4]. O. Hazzan, G. Har-Shai, «Teaching Computer Science Soft Skillsy, in 46th ACM Technical Symposium
on Computer Science Education, Kansas City, Missouri, USA, 2015. doi 10.1145/2676723.2678289. (in
English)

[5]. P. Moss, C.Tilly, «Soft skills and race: An investigation of black men’s employment problems». Work
and Occupations, 23 (3), 252, 1996. (in English)

[6]. S. Burbekova, «Soft Skills as the Most In-Demand Skills of Future IT Specialistsy, in202/ IEEE
International Conference on Smart Information Systems and Technologies (SIST), 2021, p. 1-5. doi:
10.1109/SIST50301.2021.9465935. (in English)

[7]. R. Dubey, V.Tewari, «A systematic review on relevent soft skills in software engineering curriculay,
inlnternational conference on education and new learning technologies, 2016, 8880-8888. DOI:
10.21125/edulearn.2016.0939. (in English)

[8]. H. Yustisia, N. Jalinus, F. Rizal, Fadhillah, A New Approached of Student Industrial Field Experience
Program in The Era of Digital Age. Journal of Technical Education and Training, 13(1), 167-175, 2021.
[Online]. Available:https:/publisher.uthm.edu.my/ojs/index.php/JTET/article/view/7300. (in English)

[9]. N. Abdul Musid, H. Mohd Affandi,N. Haslinda Abas, «The Soft Skill Elements in an On-Job Training
(OJT) (Organisation) Assessment Rubric for Construction Technology Students in Malaysian Vocational
Colleges». Journal of Technical Education and  Training, 11(3), 2018. [Online].
Available:https://publisher.uthm.edu.my/ojs/index.php/JTET/article/view/3180/3112 (in English)

[10]. O. Glazunova, O. Parkhomenko, V. Korolchuk and T.Voloshyna,«Building the professional competence
of future programmers using methods and tools of flexible development of software applications».
Information Technologies and Learning Tools, vol. 89, no. 3, pp. 48-63, 2022. doi:
doi.org/10.33407/itlt.v8913.4894. (in English)

[11].R. Lavi, M. Tal, Y. Dori, «Perceptions of STEM alumni and students on developing 21st century skills
through methods of teaching and learning», Studies in Educational Evaluation, 70,2021.
https://doi.org/10.1016/j.stueduc.2021.101002. (in English)

[12].N. Dluhunovich, «Soft skills as a necessary component of IT-specialists training», Bulletin of
Khmelnitsky National University, 6(219), 239-242, 2014.(in Ukrainian)

[13]. V. Saravanan, «Sustainable Employability Skills for Engineering Professionals», The Indian Review of
World Literaturein English, 5(11), 2009. (in English)

Text of the article was accepted by Editorial Team 29.08.2022

PO3BUTOK SOFT SKILLS BAKAJIABPIB KOMIT'FOTEPHUX HAYK
Y IHPOLECI MPOEKTHOI'O HABYHAHHA

I'mazynosa Onena I'puropiBna

JIOKTOP TEeIarOTiYHUX HayK, Mpodecop, eKaH (paKyIbTeTy iHQOpMaIiitHIX TeXHOIOTiH
HarmionansHuit yHiBepcuTeT 6iopecypciB i mpupookopucTyBanHs Ykpainu, M. Kuis, Ykpaina
ORCID 0000-0002-0136-4936

o-glazunova@nubip.edu.ua

Kopoabuyk Basentuna Iropisna

IOKTOp ¢inocodii, momeHTKa Kadenpu iHpOopMamiHHIX CHCTEM 1 TEXHOIOTIH

HauionansHuii yHiBepcuTeT 6iopecypciB i mpupopokopuctyBanHs Ykpainu, M. KuiB, Ykpaiau
ORCID 0000-0002-3145-8802

korolchuk@nubip.edu.ua

122


https://www.edgepointlearning.com/blog/hard-skills-vs-soft-skills/

DOI: 10.33407/itlt.v92i6.5076 ISSN: 2076-8184. Information Technologies and Learning Tools, 2022, Vol 92, Ne6.

Bosiommna Tersina BosiogumupiBaa

KaHJAUJAT [eJaroriyHuX HayK, NOIEHTKA Kadenpu iHpopMamiiHUX CHCTEM i TEXHOJOT1H
HauionanbHuii yHiBepcuTeT 6iopecypciB i mpuposokopucTyBanHs Ykpainu, M. Kuis, Ykpaina
ORCID 0000-0001-6020-5233

t-voloshina@nubip.edu.ua

Bakamok Terssna AnaroJaiiBHa

JOKTOP TEearoTivHuX HayK, mpodecop, mpodecopka kadenpu imKeHepii mporpaMHOro 3abe3medeHHs
HepxaBHuii yHiBepcuTeT «OKuTOMUpCHKa NOTiTeXHIKa», M. JKutomup, Ykpaina

MIPOBiZIHA HAYKOBA CITIBPOOITHHUIISI CEKTOPY MEPEKHHUX TEXHOJOTIH 1 6a3 maHmX

BIJITITY BITKPUTUX OCBITHRO-HAYKOBHUX 1H(POPMALiHHIX CHCTEM

IacrutyT nngposizanii ocsitn HAITH Vkpainu, m. Kuis, Ykpaina

ORCID ID 0000-0001-6825-4697

tetianavakalivk@gmail.com

AHoTanig. Y crarTti 3anporoHOBaHO Ta OOIPYHTOBAHO METOJMKY PO3BHTKY M’SKMX HAaBUYOK 3
BUKOPHUCTAHHSIM TEXHOJIOT1H MPOEKTHOTO HAaBYaHHS JUlsi OakalaBpiB KOMI'FOTEPHUX HayK, Bij
piBHA c(hOPMOBAHOCTI SKUX 3aJISKUThH YCIIIIIHE MpaleBIallITyBaHHs BUITYCKHHUKIB Ha puHKY IT-
iHnycTpii. PO3BUHYTI KOMYHIKaTHBHI HaBUYKM, KOMaHJIHa poOOTa Ta BMIHHS IUIaHyBaTd poOOTY
HaJl IPOEKTOM € BKJIIMBOIO BHMOTOIO JI0 BHITyCKHHUKIB 3aKJIaJiB BHIIOI OCBITH AJIsI MaiOyTHHOTO
mpanesiamrtyBaHHs B IT-ramy3i. @opmyBanHsS Ta posurok soft skills mo3Bomse He TiLTBKH
BIMIOBIiJaTH BHMOTaM PHHKY Ipami, a i OUTHII yCIIIHO po3BHUBaTH Tpodeciiini HaBuuku (hard
skills). ABTopHu IPOMTOHYIOTh TTOKa3HUKH C(POPMOBAHOCTI HABMYOK 32 5 KaTEropisiMu: 0COOUCTICHA
e(eKTHBHICTh, KOMYHIKATHBHI, YIpPAaBIiHCHKi, CTpaTeridHi Ta iH(OpPMAIIHO-YIpaBIiHCHKI
HABUYKH yOpaBliHHA iHpopMariero. Metomgomorist po3BuTKy soft skills y maitOyTHiX ¢axiBiiB 3
iHpoOpMaliHHUX TEXHOJOTIH 0a3yeThCsl HA TPHOX €Tamax, KOXKEH 3 SIKHX repeadadac BUKOHAHHS
pI3HUX THIB TIPOEKTIB: KOJEKTHBHHMX, KYypPCOBHX Ta MDKIMUCIMIUIIHApDHUX. Bu3HaueHO
kommoneHTH soft skills, siki popMyroThCsl Ha KOXKHOMY 3 eTamiB. Y JOCIIKEHHI 0OTPYHTOBAaHO
IHTETpallilo ABOX TEXHOJIOTiHf HaBUaHHS JUISL peajti3allii 3alpOoroOHOBAHOI METOIMKH — 3MIIIaHOTO
Ta TPOEKTHOTO HAaBYaHHs, IO IOEAHYE 3ampONOHOBaHI (OpMH Ta METOAM HABYAHHS 3
BUKOPUCTAHHSIM IH(PpoBUX TexHoJoriid. [lig yac excrnepuMeHTaIbHOTO TOCHIHKeHHS CTYACHTH
caMocCTiifHO omuiHIOBanM piBeHb cdopmoBaHocTi soft skills 3a BH3HaueHMMH ITOKAa3HHMKaAMHU
BIJIMIOBI/THO /10 3alpONOHOBAaHMX Karteropiit 3a 10-0anpHOIO IIKanor. Pe3ynbraté mpoBeneHOro
eKCIIEPUMEHTAILHOTO JIOCIIJDKEHHS JIOBEJIM MiABHMINEHHS piBHA cdopmoBaHocTi soft skills y
MaiOyTHIX OakaiaBpiB iHPOPMATHKN B IPOLEC] MPOEKTHOTO HABYAHHS, ITPOBEJCHO CTATUCTUYHUM
aHai3 pe3yNbTaTiB EKCIIEPUMEHTY Ta JOBEICHO IX 3HAYMMICTh, IO JO3BOJMJIO MiJITBEPAUTH
e(eKTUBHICTH 3aIIPOIIOHOBAHOT METOIUKH.

Karouosi cioBa: soft skills; 0akanaBp koM’ IOTEpHUX HAYK; [IPOCKTHE HABYAHHS.
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