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Abstract—Modular training technologies are one of the most relevant
methods in the field of professional engineering corporate training. The re-
search aims to identify and substantiate the organizational and pedagogical
conditions for the effective implementation of modular technology for the de-
velopment of professional competencies in welder students in a corporate train-
ing center. According to the results of the test of practical and theoretical
knowledge, the experimental group showed statistically significantly higher re-
sults according to the learning results. The practical analysis of student
achievements based on the proposed modular training system with the partici-
pation of two groups of male students undergoing vocational training (22 stu-
dents in each group) showed that the experimental group provided more qualita-
tive average answers to 9 out of 20 test questions, and the total average score
was higher in this group. The experimental group also showed statistically sig-
nificant and higher average scores in 5 practical tests. The average assessment
of the experimental group ranged from 4.56 to 3.92, and the control group -
3.66 to 2.88 (on a 5-point scale). The results of the study can be put into prac-
tice to improve the quality of engineering training in corporate training centers.

Keywords—Vocational education, dual education system, modular technology,
personalization of learning

1 Introduction

Modern socio-economic conditions pose completely new challenges for industrial
enterprises related to the adaptation of new technologies. Enterprise competitiveness
is directly associated with the modernization of production facilities, which results in
the emergence of new skills and job functions, as well as new competencies and pro-
fessions; in turn, this necessitates training and retraining of personnel that take place
in the context of a close cooperation between educational institutions and enterprises
[1-3]. The relevance of the creation and development of the system is due to globali-
zation, the rapid technical and technological re-equipment of the industry, the emer-
gence of new jobs, and an increase in professional mobility, which creates the need
for a new approach to training and retraining of personnel of industrial enterprises [4,
5].
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A corporate training center implements the interaction between science, education
and business to create an in-house training system that supports the ideology and
strategy of enterprise development, and involves all major categories of personnel [4,
6]. These centers are commonly found in technologically advanced countries such as
Germany and the United States [6, 7]. An example is the Educational Center of the
Chelyabinsk Pipe Rolling Plant Group (Chelpipe Group), the town of Pervouralsk,
created in 2011 as part of a joint project of the Chelpipe Group, the government of the
Sverdlovsk region and Pervouralsk Metallurgical College (PMC) to train metallur-
gists; the project was named Future of white metallurgy. In 2005, the Ministry of
education of the Sverdlovsk region assigned the Educational Center of the Chelpipe
Group the status of the Specialized Competence Center (SCC) of the WorldSkills
Russia (WSR); thus, it became a training center focused on the improvement of pro-
fessional skills to further participate in competitions. The major tasks of the WSR
specialized competence center are to organize the preparation of teams for the partici-
pation in competitions in accordance with international standards, as well as to create
an expert community involving teachers and masters of vocational training and pre-
pare them in accordance with the WorldSkills requirements.

The relevance of the study is due to the new requirements for substantive and tech-
nological training within the framework of engineering and technical training for the
development of an enterprise in accordance with the Future Skills initiative of the
WorldSkills Russia Union in a corporate training center [1]. To increase the efficiency
of practice-oriented corporate training, it was decided to implement a dual education
system; according to it, 40 % of the instructional time is devoted to theory and 60 %
to practice. This scheme is common in the corporate training market [8, 9].

The effectiveness of traditional pedagogical technologies is rather limited for the
implementation of training and retraining of personnel involved in high-tech produc-
tion. New learning solutions are being introduced to resolve the objective contradic-
tions between education and professional activities [10], between rapidly changing
needs for education and the rigid fixity of the content and structure of traditional edu-
cational programs; between the need to shift the focus of the content of education to
the personal qualities of the student and the limited capabilities of traditional learning
technologies [11, 12]. Personalized learning with due regard to technological capabili-
ties is one of the possible solutions to this problem [13, 14]. Module-based learning
has great potential for solving contradictions in practice-oriented corporate training
that takes place on the basis of the dual education system [15].

At the same time, in the pedagogic theory [16] and practice-oriented publications
[6], there are no developed conditions for the effective application of modular tech-
nologies in corporate training, in particular, welder training. Thus, the research aims
to identify and substantiate the organizational and pedagogical conditions for the
effective implementation of modular technology for the development of professional
competencies in welder students in a corporate training center [17].

The purpose of the study is to identify and substantiate the organizational and ped-
agogical conditions for the effective implementation of modular technology for the
development of professional competencies in welder students in a corporate training
center.
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The research hypothesis is that module-based learning implemented in corporate
training can be an effective tool for the development of professional competencies in
the context of future professional activities.

The structure of this article is as follows. Section 2 describes the review of the lit-
erature on corporate modular engineering education and the characteristics of its ef-
fectiveness. Section 3 contains a description of the methods used to create a modular
methodology and to conduct experimental research. Section 4 analyses the results and
achievements of the study, which provides evidence of the effectiveness of modular
training on the basis of the results of pedagogical experience. Section 5 contains a
discussion of the research and related findings.

2 Literature Review

More complex goals and objectives of education determined by modern develop-
ment trends necessitate the further improvement of vocational training based on
strengthening the interaction of all its components with production [18]. From this
perspective, as noted by a number of researchers, module-based learning implemented
in corporate education can be an effective tool for the development of professional
competencies in the context of future professional activities when it meets the re-
quirements of the training system used in the corporate training center [19].

Module-based learning is theoretically substantiated and described in [20, 21]. The
UNESCO conference held in Paris in 1989 [22] gave the impetus for the introduction
of modular technologies; it recommended the creation of open and flexible structures
of education and vocational training allowing the adaptation to the changing needs of
production, science, and local conditions. These requirements were best met by mod-
ule-based learning, which made it possible to flexibly structure educational content by
units, integrate various types and forms of education, choose the most suitable ones
for a specific audience of students, who, in turn, received an opportunity to inde-
pendently work with the individual curriculum at their own pace [23]. Currently,
modular technologies are being actively implemented in the education systems of
countries such as the United States, Great Britain, Holland, Germany, etc. [9].

No common approach to module-based learning has been elaborated so far [24].
Many researchers agree that learning based on modular technologies is the arrange-
ment of the educational content of a specific program into complete modules that can
be studied independently. At the same time, the material that does not contribute to
the development of a skill for this type of activity should be excluded. The possibility
of developing individual training programs based on modular ones is also being dis-
cussed [6, 20].

In the research by Yucevic¢ien¢, modular technology is described as the organiza-
tion of independent work of students with individual programs. In the works by Rus-
sian researchers, the subject-subject relationship between the teacher and the student
is traced, where both of them are the subject of the educational process.

When analyzing the process of designing and implementing module-based learning
training, Yuceviciené [16] notes its systemic nature. Dewi and Primayana [15] believe
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that module-based learning is a specifically organized learning environment and de-
fine it as a sequential step-by-step process aimed at developing professional compe-
tencies. There is no doubt that such a step-by-step process requires didactic units that
would include the necessary amount of educational information for mastering a par-
ticular skill [3, 17]. These didactic units are called “training elements” [6].

One of the key concepts in module-based learning is the concept of a module.
There is no clear and unambiguous definition to the concept. A module is defined as
follows: a curriculum including a set of disciplines; a set of logically related topics in
a specific training program; a tool to measure a certain unit of knowledge [13]; an
independent complete part of the educational content of a training program [8-10].

The analysis of the works of Russian and foreign scientists allows us to identify the
key directions of the theoretical analysis of the concept of a module. The analysis of
the concept of a module is described in the works by Yucevigiené [16]. A module is
defined as a specially designed educational package that includes a specific topic of
the educational material, a task-oriented unit, and methodological support for achiev-
ing goals. In the study by Jalil et al. [18], a module is described as an autonomous
part of the educational process, which includes educational goals, selected content for
their achievement, developed means and methods for monitoring the digestion of
didactic units.

The systemic analysis of the concept of a module is conducted in [15, 25]. Based
on the systemic approach, the study defines a module as an operation in the general
system of professional activity that covers one logical topic. In this case, a distinctive
feature of the module is its autonomy and independence to achieve the pedagogical
goals. The structure of the module is based on the specific job functions, which allows
us to note the development of skills that are required to perform specific tasks; this
will reduce the training period, which, in turn, will solve one of the key issues related
to training competitive specialists and reducing the period of studies.

In our study, we are discussing the comprehensive development of a system of pro-
fessional competencies and skills in students; thereby, the research relies on the sys-
temic approach as the key approach to the development of the module structure.
Within the framework of the approach, module-based learning involves modules.
Each module, in turn, is a part of the professional activity (an operation). A module
consists of actions, the sequence of which will lead to the acquisition of the necessary
skill when performing the operation. Each action in an operation ensures the imple-
mentation of a certain skill, and the skills, in turn, are decomposed into minimal di-
dactic units (training elements).

This definition of the module concept is fully consistent with learning based on the
concept of the occupational skills module. An occupational skills module is a part of
the activity related to the performance of job functions with clearly defined deadlines;
a training element is a textbook that is usually a small book containing the necessary
minimum of theoretical and practical information to acquire knowledge and skills [6].

The unique feature of the concept of the occupational skills module is the design of
individual training programs based on modules in modern conditions, which becomes
necessary for the training of workers at large industrial enterprises. Thus, a training
program framework consists of several documents: job description; contents and
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description of modules; module analysis chart; a chart to select occupational skills;
methodological support for the educational process; a set of training elements; draw-
ings, various types of control; organizational documentation; description of student
jobs; an academic progress report.

The approaches to the design of the documentation are also controversial [2].
Within the concept of the occupational skills model, which implies the creation of a
documentation package, a systemic and activity approach has been implemented,
which is the most efficient for the development of technologically advanced modular
programs.

In accordance with the concept requirements, a modular program is composed of
separate autonomous professional modules determined by the requirements of the
enterprise. A module within the concept of the occupational skills model is a structur-
al didactic unit of professional activity that has a definite beginning and end [7, 9, 26].

The literature review shows that modular technology is not always defined as a
concept of the occupational skills model in corporate training centers [4]. For exam-
ple, the Educational Center of the Chelyabinsk Pipe Rolling Plant Group considers
modular technology (the concept of the occupational skills model) as a component of
its dual education system that is focused on the result important for the employer,
which is the ability to perform a specific type of professional activity; in accordance
with this, the selection of the educational content of a flexible modular training pro-
gram consisting of modules adequate to the selected operations is made [27]. The
distinctive characteristics of module-based learning in corporate training centers are
as follows: modular technologies provide a flexible choice of the methodology
adapted to fit the needs of the group; there is a possibility to take corrective action to
help some students reach the baseline level; there is a possibility to create an individ-
ual trajectory of each student development [28]; the risk of the subjective assessment
of student performance is reduced; the modules can be combined to solve a task; and,
finally, one of the most important advantages of modular technologies is the accelera-
tion of the educational process and the cyclicity of passing control points in case of an
unsatisfactory result. In addition, students note a small amount of “useless infor-
mation” and a practice-oriented approach [29].

3 Materials and Methods

3.1 Research methods

The research is based on the theoretical and methodological analysis of scientific
literature and normative documents, which made it possible to create and substantiate
the organizational and pedagogical conditions for training workers, as well as to de-
velop organizational and reference models of modular technology to train welders
within the dual education system implemented in a corporate training center; it also
contributed to the design of a modular welder program and a set of training elements.
At the second stage of the research, the effectiveness of the developed modular pro-
gram was assessed by testing practical skills and theoretical knowledge.
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3.2  Experimental research base

The research base is the Educational Center of the Pervouralsk New Pipe Plant that
is involved in a private-public partnership with Pervouralsk Metallurgical College
(PMC). The modular technology was developed for the interdisciplinary course
(IDC.02.01) of Techniques and technology of manual arc welding (surfacing, cutting)
with coated electrodes. The pedagogical experiment involved a group of 22 male
welder students (program 15.01.05.) The welder (manual and partly mechanized
welding) training program is based on basic general education and practical training
in the corporate training center of the Pervouralsk New Pipe Plant. A control group of
22 participants (all men) was formed. The control group was trained in accordance
with the traditional program while the experimental one relied on modular technolo-
gy. The questionnaire consisted of 20 theoretical questions; each question had 3 an-
swer options (only 1 option was correct and counted). There were also 5 practical
tasks related to engineering. The practical task was assessed by the teacher on the
basis of current regulatory requirements for the quality of work on a 5-point scale (5
is the maximum point).

The average group score by each question and the standard deviation were calcu-
lated; then the results of the experimental and control groups were analyzed and com-
pared.

For statistical processing of the results obtained during the survey, as well as for
visualization of the results of statistical data processing, the software package was
used MS Excel 2019.

The participation was voluntary and anonymous. No personal data were retained or
used; the safety of personal data and their non-distribution were guaranteed. Participa-
tion in the experiment and the scores received did not affect further careers of the
participants.

4 Results

In accordance with the first organizational and pedagogical condition for the effec-
tive development of professional competencies according to the research hypothesis,
modular technology is structured as a component of the dual education system im-
plemented in the training center.

The second organizational and pedagogical condition relates to the modular tech-
nology focus on the result that is important to the employer and observed in specific
professional actions; thus, the selection of the educational content is based on the
analysis of a specific type of activity of specialists, which is considered as a set of
operations and actions performed. Therefore, the concept of the occupational skills
model, which is based on the selection of the educational content in accordance with
the analysis of the types of professional activities performed by the enterprise person-
nel, was chosen to design the modular welder training technology. From the perspec-
tive of the occupational skills model, the modular training program is flexible enough
and focused on teaching to perform production operations integrally.
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The training program is a modular program with a flexible structure consisting of
modules that are adequate to the content of the selected operations. Each module is
structured into units focused on the development of competencies to perform the
selected actions.

Within the framework of the study, pedagogical conditions are described as the
circumstances of the educational process, which are the result of the purposeful selec-
tion, design, and application of the content elements, methods, techniques, and forms
of education to achieve them.

Stage 3. Within the framework of the first pedagogical condition, a general model
of the dual education system implemented in the Educational Center of the Pervour-
alsk New Pipe Plant was developed. The place of modular technology being discussed
was determined in the model. The general model for the implementation of the dual
education system in the Educational Center of the Pervouralsk New Pipe Plant has
specific features. The educational process can be roughly divided into 2 parts: theoret-
ical and practical. The theoretical part is implemented at the Pervouralsk Metallurgi-
cal College (PMC). The practical part includes laboratory classes and practical train-
ing sessions (conducted by the employees of the corporate training center), as well as
practical activities that take place at the production facilities of the Pervouralsk New
Pipe Plant under the guidance of the corporate training center.

The model of welder training in the context of the dual system of the corporate
training center of the Pervouralsk New Pipe Plant is shown in Fig. 1.

The Professional training module is aimed at consolidating the disciplines from the
modules above and the development of professional knowledge and skills in welders.
The study of the module is completely managed by the Educational Center of the
Pervouralsk New Pipe Plant. The module contains several professional modules (PM)
aimed at the development of specific skills to perform specific types of activities:
Professional module 1 “Weld preparation and quality control of welded seams after
welding”, Professional module 2 “Techniques and technology of manual arc welding
(surfacing, cutting) with covered electrodes”, Professional module 5 “Gas welding
(surfacing)”.

Each module consists of interdisciplinary courses, which, in turn, have a theoretical
and practical part (Table 1). The theoretical part is implemented by the staff of the
Pervouralsk Metallurgical College, laboratory and practical classes — by trainers and
instructors of the corporate training center of the Pervouralsk New Pipe Plant. After
mastering interdisciplinary courses, the knowledge and skills gained are consolidated
through practical training conducted by the staff of the educational center. Next,
knowledge and skills are solidified and put into practice at the production facilities of
the Pervouralsk New Pipe Plant. The interdisciplinary course is aimed at developing
professional competencies described in Table 2.
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Fig. 1. The model of welder training in the context of the dual system of the corporate training
center of the Pervouralsk New Pipe Plant
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Table 1. Professional modules and contained interdisciplinary courses

Professional modules Contained interdisciplinary courses
“Weld preparation and | 1DC.01.01 IDC.01.02 IDC.01.03 IDC.01.04
quality control of “Fundamentals | “Technology of “Preparatory and | “Quality control
welded seams after of welding production of assembly opera- of welding joints
welding” technology welded struc- tions before
and welding tures” welding”
equipment”
“Techniques and IDC.02.01
technology of manual “Techniques
arc welding (surfacing, | and technolo-
cutting) with coated gy of manual
electrodes” arc welding
(surfacing,
cutting) with
coated elec-
trodes”
“Gas welding (surfac- IDC.05.01
ing)” “Techniques
and technolo-
gy of gas
welding
(surfacing)”
Table 2. Professional competencies (IDC 02.01)
Professional competency Competency description
Manual arc welding of various parts made of carbon and structural steel
PC 2.1. . - " L0
in all spatial positions of the welding joint
PC 2.2 Manual arc welding of various parts made of non-ferrous metals and
- alloys in all spatial positions of the welding joint
PC 2.3. Manual arc welding of various parts with coated electrodes
PC 2.4. Arc cutting of various parts

The relevance of the development of the specified professional competencies is
confirmed by the analysis of the welder qualification standard, which includes the job
functions corresponding to the professional competencies.

In accordance with the second and third organizational and pedagogical conditions,
the modular training program is designed based on the approach of the occupational
skills module. The modular training program should include 2 operations: “Manual
arc welding in the flat position” and “Manual arc welding in the vertical position”.

Within the occupational skills module concept, a module is the description of an
operation performed by the worker. The analysis of the operations performed by the
welder when welding in the flat and vertical position shows that the actions prior to
the welding process and afterwards are identical: “Safety in the welding area”; “Prep-
aration of equipment, materials, and workplace for manual arc welding”; “Preparation
of metal for manual arc welding”; “Maintaining the burning of the welding arc”;
“Quality control of welding joints”. The actions of a welder performing vertical or flat
welding differ: “Manual arc welding in the flat position”, “Manual arc welding in the
vertical position”. Therefore, a reference model of the modular training program ac-
cording to IDC.02.01 — “Techniques and technology of manual arc welding (surfac-
ing, cutting) with coated electrodes” corresponds to the structure shown in Fig. 2.
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The structure of the program based on the occupational skills model is built as fol-
lows: operations are selected from a certain area of work, which in turn are divided
into actions (steps). Each step is subdivided into skills, skills - into a minimum di-
dactic unit of a modular training program, a training element.

The implementation of a modular program requires the development of the content
of training elements, which will be the methodological material for conducting clas-
ses. In accordance with the concept of the educational skills model, each training
element consists of three banks: coordination, informational, and assessment.

The coordination bank contains training goals, a list of required equipment and ma-
terials. The goal is specific, clear and unambiguous.

A reference model of the modular training program (IDC 02.01)
Scope of work - manual arc welding
Operation 1 Operation 2

Manual arc welding in the flat Manual arc welding in the vertical

position position

Module 1 Module 2
Manual arc welding in the flat Manual arc welding in the vertical

position position

| Actions required to complete the operation - step-by-step analysis ]

[ Safety in the welding area ]

[ Preparation of equipment, materials, and workplace for manual arc welding ]

[ Preparation of metal for manual arc welding” ]

v

[ Maintaining the burning of the welding arc ]

Manual arc welding 1n the flat Manual arc welding 1n the vertical
position position

| Quality control of welding joints |

Fig. 2. A reference model of modular technology (IDC 02.01)

The information bank contains the educational material that makes up the biggest
part of the training element. In most cases, the page is divided into two columns: the
text is on the left and the process or result of an action is visualized on the right.

The assessment bank contains tasks and tests that allow assessing the development
of a given didactic unit. After mastering all training elements of the module, a two-
stage intermediate assessment is carried out. Training elements of the categories of
01, 03, 04, 05, 06 are checked by testing (all tasks must be correctly solved), the ele-
ments of category 02 - by a practical task.

iJEP — Vol. 11, No. 2, 2021 127



Paper—Features of the Implementation of Learning Based on Modular Technology in the Corporate...

Training elements are divided into categories:

01 - Labor protection

02 - Instructional, activity
03 - Theoretical

04 - Graphic information
05 - Methods

06 - Equipment

Categories 01, 03, 04, 05, and 06 are designed to develop basic knowledge while
category 02 forms a practical skill. Therefore, all training elements, except 02, con-
tribute to the environment and conditions for conducting practical classes in the most
efficient way. Based on the foregoing, we can conclude that the theoretical and practi-
cal content of a module of the program based on the occupational skills model fully
reflects the dual education system adopted in the corporate training center as a basis.

Based on this approach to the design of training elements, a set of training ele-
ments of the categories of 01-06 consisting of 27 pieces was developed.

The objective verification of the results of the application of a modular training
program based on the dual education system implemented in the corporate training
center is presented in Fig. 3 and 4. Fig. 3 presents the results of the theoretical test.

Theoretical knowledge test results

Number of correct answers

1 2 3 4 5 6 7 8§ 9 20 11 12 13: 34 415 16 17 18 19 :20
Questions

m Experimental group  m Control group

Fig. 3. Theoretical knowledge test results

The standard deviation of the experimental group results was about 1.71 while in
the control one, it was 2.04. The experimental group provided more qualitative aver-
age answers to 9 out of 20 test questions, and the total average score was higher in
this group. Moreover, the average total number of correct answers in the experimental
group was bigger than in the control one. Thus, it can be concluded that theoretical
knowledge in the experimental group was mastered better.

Fig. 4 shows the results of the practical tasks. In all tasks, the experimental group
performed better. The results of all five tests are statistically significant; the difference
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in the results does not fall within the total error. The only exception is test 3, in which
the total error limits of the two groups are as close as possible, but do not intersect
with each other.

Practical skills test results

4,32 e 4,36
392 4,12
'+ 3,66
3,16 3,16
I 2188 I I i I
1 2 3 4 5

Practical tasks

Average scoring
- N w B~ wv

o

m Experimental group  m Control group

Fig. 4. Practical skills test results

Thus, the experimental group has mastered practical skills better compared to the
control one. In general, this proves a higher efficiency of learning based on the modu-
lar system proposed in the study.

5 Discussion

The introduction of competence-oriented federal state educational and professional
standards into training that are designed to reveal the functions of various jobs, in-
cluding WorldSkills standards, reflects modern global trends in the formation and
development of professional competencies of workers [1, 11]. Modern standards that
determine the requirements for the training of workers from the perspective of its
content establish the principles of selection and formation of the competence-oriented
subject area of study. However, the choice of training technologies is often outside the
framework of the standards. At the same time, in the competence-oriented training of
workers, it is necessary to implement an activity approach to the structure and imple-
mentation of training and, consequently, the relevant technologies based on the activi-
ty approach. Modular technology is one such technologies [10].

No common approach to module-based learning has been elaborated so far. Ac-
cording to Thuneberg et al. [24] learning based on modular technologies is the ar-
rangement of the educational content of a specific program into complete modules
that can be studied independently. A number of researchers believe that modular
technology is the organization of independent work of students with individual pro-
grams [10, 27]. Module-based learning is a specifically organized learning environ-
ment and define it as a sequential step-by-step process aimed at developing profes-

iJEP — Vol. 11, No. 2, 2021 129



sional competencies. In the study by Jalil et al. [18], learning based on modular tech-
nology is described as an autonomous part of the educational process, which includes
educational goals, selected content for their achievement, developed means and meth-
ods for monitoring the digestion of didactic units.

In a number of countries, in particular, in Germany, modular training programs are
widely implemented as a basis for corporate training due to constant changes in engi-
neering technologies used in the industry. The industry becomes the basis for training
professionals; and the STEM methodology, dual education system and collaborative
learning techniques are widely used for training [7, 9, 24].

Modular training programs based on various concepts have a different structure
and are accompanied by different types of documents [30]; however, all of them in-
clude three basic components: a purposeful and meaningful training program, a bank
of educational documentation, and a package of control materials. The program pro-
posed in this study is organized in a similar way.

The approaches to the design of the documentation are also controversial. The ad-
vocates of the subject and activity approach, for example, the authors of [3] note that
the design of educational documentation should be based on the system of didactic
goals identified based on the analysis of future job functions. Modular training pro-
grams and training elements are created according to the goals set. The dual features
of the learning objectives are contrasted with the contextual approach, which implies
the choice of the educational content with a higher degree of the necessary material
for the implementation of a given type of activity. The structure of the course is de-
veloped based on the type of activity [17, 31].

In a number of studies within the concept of the occupational skills model, a sys-
temic and activity approach has been implemented; it involves the creation of a doc-
umentation package and is the most efficient for the development of technologically
advanced modular programs [6].

Thus, the approaches of various scientists to modular technology and its capabili-
ties have been analysed [32]. There is no common approach to modular technology
today [21, 28]; however, there are well-structured and well-proven concepts of learn-
ing based on modular technologies. The comparative analysis showed that the concept
of the occupational skills model is characterized by the systemic and activity ap-
proach, the well-structured terminological apparatus, a clearly defined process of
designing modular technologies, and a detailed study of the types of educational and
program documentation [33, 34]. There is a range of pedagogical technologies that
can provide the proper level of training in a corporate training center; however, the
concept of the occupational skills model, which can ensure the flexibility of the edu-
cational process and an increased quality of the development of professional compe-
tencies, meets the goals and requirements of the customer to the greatest extent [17].

6 Conclusion

The study confirmed the relevance of the problem of identifying and substantiating
the organizational and pedagogical conditions for professional training in a corporate
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training center and the need to develop new approaches to the problem within the
concept of the FutureSkills initiative by the WorldSkills Russia Union. The analysis
of the approaches to the training of specialists in the context of modern enterprises
has shown that a modular approach that allows taking into account the specifics of
training in a modern enterprise and has a flexible structure of the content and organi-
zation of the training process is the most efficient for the development of professional
competencies.

Based on the analysis of the works by Russian and foreign researchers, we chose
an approach that describes learning based on modular technology as a set of succes-
sive actions for the design and implementation of a phased learning process that in-
volves autonomous modules, the development of which guarantees the achievement
of didactic goals. As a result of the study, it was established that the development of
professional competencies of workers within the training center of the enterprise can
be effective when a number of organizational and pedagogical conditions described in
the work are met. Thus, an organizational model for training specialists within a cor-
porate training center was proposed; a reference model of dual welder training was
developed based on the use of modular technology in the context of corporate educa-
tion; a modular training program was also developed; a set of training elements (27
pieces) was created. It should be noted that during the development of the modular
training program, all documents required by the concept of the occupational skills
model were drafted. The practical analysis of student achievements based on the pro-
posed modular training system with the participation of two groups of men undergo-
ing vocational training (22 students in each group) showed that the experimental
group provided more qualitative average answers to 9 out of 20 test questions, and the
total average score was higher in this group. The experimental group showed statisti-
cally significant and higher average scores in 5 practical tests. The results of the study
can be put into practice to improve the quality of engineering training in corporate
training centers. Future research work in the field of the problems of this work should
cover the features of the application of the modular methodology, taking into account
the gender differentiation of the subjects, and should also include deeper objective
studies of the academic effectiveness of training and the effectiveness of the applica-
tion of the methodology for other engineering and technical specialties.

Despite these extremely positive results, research is limited to only one specific
technical specialty, while the use of modular technical engineering training can be
extended to many specialties. Men also took part in the study, and the gender aspect
of the effectiveness of the modular program of the type under consideration could not
be considered.
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