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Abstract. The paper presents problems and solutions for organizing effective
Academia-Industry partnerships within a new kind of communities of practice
that develop training modules for universities and businesses based on a modern
organizational template and innovative forms of ensuring the competencies of
participants in the educational process. Today, there is a traditional for Ukrainian
universities the process of forming an individual trajectory of student learning
based on a combination of compulsory and alternative (at the student’s choice)
academic disciplines. In this case, the structure of the material of a discipline is
fixed at a certain point in time. The approach proposed in this work provides more
flexible organization of each discipline based on a core and a set of alternative
modules. This will make it possible to take into account the requirements of the
marketmore fully and form the students‘ competencies necessary for stakeholders.

Keywords: Academia-industry partnerships · Open community of practice ·
Modules for business · Organizational model

1 Introduction

The modern world is rapidly changing and moving to the next level of digitalization, as
well as to a new technological and economic reality [1]. Digital transformation is the
defining trend of the future world of Work. This should be reflected in higher education,
especially if it focuses on the needs of the labor market [2]. Therefore, European uni-
versities need to adapt their curricula to prepare future professionals for careers in the
digital, globalized and connected world [3].

The search for organizational patterns of the educational space, which are built on
the basis of new didactic concepts and methods for developing educational content and
can be used by various universities, even in different countries, remains an urgent task.
Combining the efforts of universities will create a new digital educational ecosystem,
which is accompanied by a special learning experience - interdisciplinary, intercultural
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and international [4, 5]. A complete digital transformation of content should change the
way universities provide and graduates acquire competencies [6].

The issues of creating safe working space of the future based on the Competence
Model forWork 4.0 and theDigital TransformationMaturityModel are the priority in the
implementation of the international educational project “Interdisciplinary Competences
for Healthy and Safe Work in the 21st Century” (619034-EPP-1-202 -EPPKA2-CBHE
-JP [WORK4CE]). The project consortium unites partner universities from Ukraine,
Germany, Belgium, Spain and Azerbaijan. The grant holder of the project is National
University “Zaporizhzhia Polytechnic” [7].

One of the goals of the WORK4CE project is to improve cooperation with the
regional and local industry by means of Open Communities of Practice (OpenCoP),
which should make this cooperation more effective.

2 Open Communities of Practice Organization and Functioning

Themain feature of the project implementation is the organization of OpenCoP, bringing
together European, Ukrainian and Azerbaijani academic and professional experts for the
joint development of open educational resources according to the Competence Model
for Work 4.0. In the project, OpenCoPs are aimed to develop 9 components of Master’s
programs: Data Analytics for Work, Digital Technologies, Industry 4.0, Distributed
Teams, Work 4.0, SafeWorkplaces, Managing Digital Change, Life Cycle Thinking and
Sustainable Management, Developing Digital Business Ecosystems (see Fig. 1) [5].

Fig. 1. ELearning modules on Master‘s level

For efficient organization, the partners from European universities have developed
the strategy, goals, structure, concept and ecosystem for support of the OpenCoPs [5].
The example of roles distribution in OpenCoP is shown in Fig. 2 [2].

The innovative component of the project is the usage of Agile approach to organizing
project activities [1]. The created common project environment OpenCoPs provides
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organizational and methodological support to communities of experts and practitioners
for the development of modules for the formation of new competencies for Work in the
21st century. The developed methods and modules are regularly tested in the framework
of summer/winter schools and trainings for trainers.

Fig. 2. Example of roles distribution in OpenCoP

The analysis has shown that the defining feature of the project implementation is
a flexible approach to organizing the structure of the developed educational compo-
nents. Each of them is based on a key component that is mandatory for study, aimed
at acquiring basic knowledge, as well as several additional components that are chosen
by the participant in the educational process independently [5]. For example, for “In-
dustry 4.0” module (8 ECTS (European Credit Transfer and Accumulation System)),
two components are required: “Introduction to Industry 4.0” (2 ECTS) and “Conse-
quences and pathways to Industry 4.0 project management” (2 ECTS). In addition, a set
of additional components is proposed each of them has a volume of 2 ECTS and can be
selected for study: “Digital Twins” [8], “Internet of Things” [9, 10], “Additive manu-
facturing”, “Building InformationModelling”, “Quality of industrial systems/predictive
maintenance/condition monitoring”, “Data analysis for Industry 4.0/Use of Big Data”.

Thus, the proposed approachmakes it possible to ensure the formation of the required
set of competencies not only through the traditional for Ukrainian universities arrange-
ment of compulsory and alternative (at the student’s choice) academic disciplines, but
also through the formation of the structure of certain disciplines of the curriculum
depending on the needs of the region, the requirements of employers, etc.

This organizational model for developing the structure of academic disciplines can
be recommended for improving curricula at the Ukrainian universities, especially in the
case of distance learning.This is going tomake it possible to build amoreflexible learning
path for students basedon a competency-based innovative approach to curriculumdesign,
as well as to organize student-centered educational environment to ensure the quality of
education and result-oriented learning.
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3 Academia-Industry Cooperation Within the OpenCoPs
Framework

The developed framework of Academia-Industry cooperation is based on the analysis
of the needs of stakeholders conducted by all partner universities, and it includes the
following activities: Creation of the new knowledge based on international experience
and national requirements; Open access to the developed modules; Upskilling and re-
skilling of the companies, based on the developed module material; preparation of the
case-studies from the business; Quality analysis of the curricula.

Zaporizhzhia cluster “Engineering-Automation-Machinery” and stakeholders, in
particular Infocom LTD company, are the part of the OpenCoP. They demonstrate sig-
nificant interest in project effective implementation, the desire to join the discussion, the
development of educational modules and further pilot training for business.

The involvement of representatives of Zaporizhzhia cluster “Engineering-
Automation-Machinery” in the framework of theWORK4CE project ensured the expan-
sion of the knowledge and project’s outcomes not only at the regional and national level,
but also abroad. In particular, the WORK4CE project was presented in the process of
discussing the potential of Zaporizhzhia cluster “Engineering-Automation-Machinery”,
negotiating and signing memorandums of cooperation with foreign clusters from the
CzechRepublic (Industry cluster 4.0) and Lithuania (AuthorizationAutomation). Today,
the cluster community has expanded significantly, and the Ukrainian cluster alliance was
created in the spring, 2022. The preliminary agreement of cooperation on theWORK4CE
project receives new prospects for additional expertise and as significant audience of
consumers.

In Ukraine project facilitate cooperation between Ukrainian business, education and
government in a dialogue on the adaptation of Ukrainian youth to challenges of Industry
4.0 in order to agree on key joint actions for the nearest future.

4 Development of Modules for Business

Based on requirements from local business andmodule approach for educational content
(Fig. 3) the modules for business were developed. Table 1 shows the correspondence of
project modules and proposed modules for business.

Module “Cluster data analysis for engineering tasks” allows business representatives
to get acquainted with the basics of cluster analysis as a section of data analysis and
machine learning, to understand how to use cluster analysis methods in applied prob-
lems, to get acquainted with software for cluster analysis. Module “Fundamentals of
Digital Twins” introduces the basics of digital transformations in Industry 4.0, allows
to understand how to overcome the challenges of digital transformation projects and the
consequences of the process of implementing Industry 4.0 in the organization.

It shows that change management and impact on project management are key pro-
cesses, and also provides basic knowledge on the creation and implementation of Digital
Twins to understand the technological challenges of the digital transformation of Indus-
try 4.0. Module “Internet of Things for Industry 4.0” provides the understanding why
the Internet of Things (IoT) technology is the driving force behind Industry 4.0 and
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Fig. 3. Module approach for educational content

Table 1. Compliance of project modules and modules for business

Project module Number Module for business

Data analytics for work M01 Cluster data analysis for engineering
tasks

Industry 4.0 M03 Fundamentals of Digital Twins

Industry 4.0 M03 Internet of Things for Industry 4.0

Distributed teams M04 Fundamentals of the organization of the
distributed team

Managing digital change M07 Public transport and sustainable urban
mobility in the context of digital
transformation

Life cycle thinking and sustainable
management

M08 Life cycle and sustainable development
management

Developing digital business
ecosystems

M09 Formation of innovative ecosystems in
the conditions of digital changes

how industrial IoT can be a key success factor in business process automation. It shows
how, when and where IoT technologies can create value and increase business efficiency.
Module “Fundamentals of the organization of the distributed team” acquaints with the
basic principles of the organization of the distributed team, allows to learn to use spe-
cialized software for the organization of effective communication and establishment of
information communications between members of the distributed project team. Module
“Public transport and sustainable urban mobility in the context of digital transforma-
tion” introduces the basics of modern and promising digital transformations in the field
of urban public transport and sustainable urban mobility. It provides information on the
impact of digital transformations on technological and business processes in transport
organizations, problems of implementation and consequences of digital transformations
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in the context of management of technological processes and human resources; inno-
vative digital tools and approaches to managing digital change projects in urban pub-
lic transport and sustainable urban mobility. As a result of studying the module “Life
cycle and sustainable development management”, participants of training for business
acquire the following knowledge and skills: knowledge of the fundamental principles
of sustainable development and the concept of sustainable production and sustainable
consumption in various areas of economic activity, problems of development and tools
to achieve sustainable enterprise development; skills in using methods for assessing the
potential for sustainable development of an enterprise, substantiating management deci-
sions to achieve sustainable development; understanding the principles of eco-design in
production, the ability to use the principles of eco-design in management; knowledge
and ability to use voluntary standards of sustainable development management; ability
to implement business models using the principles of circular economy and sustainable
development. Module “Formation of innovative ecosystems in the conditions of digital
changes” acquaints with bases of formation of innovative ecosystems, their important
components and best practices of effective functioning. It gives the opportunity to under-
stand how themain elements of innovation ecosystems are created and function (business
incubators, innovation and technology hubs, clusters, industrial and technology parks,
etc.), value chains are formed, innovations are commercialized. In order to understand
modern innovative transformations in the conditions of formation of Industry 4.0, busi-
ness representatives gain basic knowledge on the formation, effective functioning and
development of innovation ecosystems.

5 Peculiarities of Module Data Analytics for Work Implementation

Data Analytics technologies are one of the key tools for ensuring the competitiveness of
amodern enterprise. Both at the level of the economy and at the level of production, large
amounts of data are generated and stored. The analysis of available data allows to extract
patterns andmodels from the data that form deeper representations and knowledge about
the ongoing process. This allows to use such knowledge for more efficient management
of the enterprise and production processes, also to improve the quality of products.
Revealing dependencies allows enterprises to gain value from their data as modern data
analytics methods can uncover hidden data models through predictive, self-learning, and
adaptive capabilities.

As a part of ERASMUS + WOR4CE project in the module M01 “Data Analytics
for Work” students will be familiarized with methods of data analytics, will receive both
theoretical and practical knowledge to use the methods and to develop software for data
analytics for various problem specific domain. The module intends to give students a set
of theoretical methods and practical tools making possible to automate data analytics in
various domain specific problems.

The module deals with such target groups as students of MSc programs in Com-
puter Science, practical specialists in programming (needs: data analytics to develop
decision making and analytic software), practical specialists and students in various
applied domains (needs: to identify and predict states of multidimensional objects and
processes). The module provides: knowledge (highly specialized knowledge in methods
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and tools of data analytics, which is at the forefront of knowledge in a field of work and
study, as the basis for original thinking and/or research, the critical awareness of knowl-
edge issues in the field and at the interface between different fields), skills (specialized
problem-solving skills on data analytics application required in research and/or inno-
vation in order to develop new knowledge and procedures and to integrate knowledge
from different fields), also as responsibility and autonomy (manage and transform work
or study contexts that are complex, unpredictable and require new strategic approaches;
take responsibility for contributing to professional knowledge and practice). Students
will consider different practical cases for which they will use data analysis tools and
methods. Students will encourage that for the solution of real problems for companies
or other stakeholders.

The module contains palette of elements, which the course instructor can use to
form a problem or user specific course. The elective block “Exploratory Data Analy-
sis and Data Visualization” contains such topics as: Introduction to R Programming,
Exploratory Data Analysis with Dplyr package and Applied Plotting [11, 12]. The core
block “Unsupervised learning. Cluster Analysis” contains such topics as: Basics of unsu-
pervised machine learning, Methods of centroid-based cluster analysis, and Methods of
connectivity-based cluster analysis [13, 14]. The core block “Supervised machine learn-
ing. Support Vector Machines and Decision Trees for Data Analysis” contains such
topics as: Basics of Supervised machine learning, Support Vector Machines, and Deci-
sion Trees [15–18]. The elective block “Prediction and Decision Making, and Results
Visualization” familiarizes students with Exploratory Data Analysis and Data Visual-
ization using R programming. It provides concepts and skills that can help students
tackle real-world data analysis challenges. It also helps students develop skills such as R
programming, data wrangling and visualization, and reproducible document preparation
[11, 12].

6 Conclusion

The results of the pilot training of students at the National University “Zaporizhzhia
Polytechnic” in the Spring semester of the 2021/2022 academic year, as well as the
discussion of the conceptual framework with representatives of Ukrainian companies
and industrial enterprises, confirmed its appropriateness and feasibility, as well as the
effectiveness and usefulness of performed research and development.

So, new training modules designed to provide modern Industry 4.0 skills and com-
petencies will be useful not only for universities, but also for businesses. Accordingly,
the WORK4CE project encourages the community of practitioners and educators to the
broad dialogue, exchange of experiences, as its results can be of great interest for many
companies and manufacturing enterprises, other Ukrainian and European universities.

Acknowledgements. This work is partly carried out with the support of Erasmus+ KA2 project
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