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EFFECTIVE PARTNERSHIP WITH BUSINESS AS A MEANS OF IMPROVING THE
QUALITY OF EDUCATION IN THE FIELD OF INFORMATION TECHNOLOGIES

The quality of education in the field of information technology depends on the use of modern tools of cooperation between
universities and leading companies. Micro-credentials, which are rapidly spreading throughout the world, are among the new
innovative tools, On the example of the SoftServe company, the experience of using dual study, non-formal study, professional
training of teachers is analyzed. Problems are identified and models of SoftServe cooperation with universities are described, which
increase the employability of graduates.

One of the important criteria that determine the quality of education is consideration of labor market requirementsin
education standards and educational programs (EP). This criteria is also among the main ones that are considered in the process of
accreditation of individualEP. In the system of vocational education and training, the balance between the content of education and
the requirements of employers is ensured by the fact that the training of specialists is carried out on the baseof list of professions
(professional qualifications), and both the standards of vocational education and individual educational programs are built based on
relevant professional standards.

In the field of professional pre-higher and higher education, the situation is more complicated, since the training of students
/s based on the list of specialties (established on the national level), and the relationship between individual specialties and the
corresponding professional qualifications and standards is much more complicated, sometimes even ambiguous. In these conditions,
it Is critical that institutions of higher education, especially technological ones, cooperate as closely as possible with the relevant
enterprises of the region, professional organizations, and individual employers. Such a phenomenon has already become typical in
the field of information technologies (IT). One of the factors that directly affects this is the desire of IT companies and, especially,
students to find employment as soon as possible, which in turn has a significant impact on the change in the market of educational
services: short educational programs, dual education, non-formal and informal education are becoming more and more popular.
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Mapis PAIIIKEBHUY

Harionansanii YHiBepenteT «JIbBiBCbKa MO TEXHIKA

E®PEKTUBHE ITAPTHEPCTBO 3 BI3BHECOM K 3ACIB INIIBUIIEHHA AKOCTI
OCBITH B TAJIY3I IHOOPMAIIMHNUX TEXHOJIOI' T

SKicTb OCBITM B CQHEDI [HPOPMALIVIHNX TEXHOMOMV B 3HAYHIV MIDI 3a/1EXUTb Bl BUKOPUCTAHHS Cy4YacHux opMm T1a
IHCTPYMEHTIB CriiBrpaLl yHIBEPCUTETIB i3 MPOBIAHUMU KOMIIaHISMU. B Yucii HOBUX IHHOBALIMIHUX IHCTPYMEHTIB 3apa3 BUCTYIa0Th
MIKpOKBasigikauli, SKi LBMAKO MOLIMPIOIOTLCS B LIFIOMY CBITI. Ha ripukiagi KomnawHii SoftServe rpoaHasizoBaHo A0CBg 3aCTOCYBaHHs
AYa/IbHOI (pOpMU HaBYaHHS], HEDOPMA/ILHOIO HaBYaHHsl, MPOGECIIHOro BULLIKO/TY BUK/IBAaYIB. BugineHi npobremu 1a cghopmy ib0BaHo
mogesi crisripayi SoftServe i3 yHiBepcuteTamu, siKi migBuLLYIOTb FOTOBHICTb BUITYCKHUKIB 4O MPAaLeB/IalLTyBaHHS.

O4HUM 3 BaXXIMBUX KPDUTEPIIB, LU0 BU3HAYAIOTB SKICTb OCBITU, € BPaxyBaHHS BUMOIr PUHKY rpaLyi B OCBITHIX CTaHAapTax 1a
OCBITHIX riporpamax (OF1). Lievi KpuTepivi Takox € O4HMM 3 OCHOBHMX, SIKi BPaXOBYIOTLCS B POLEC] akpeanTauii okpemmx Of1. Y cucremi
IPOGECIHIHO-TEXHIYHOI OCBITY 6a/IaHC MiXX 3MICTOM OCBITU Ta BUMOIramy pobOTOAABLIB 386E3I1eYYETLCS TUM, LYO MIGroToBKa gaxiBLiB
34IVICHIOETBCA Ha OCHOBI 1IEPESTIKY MPOoQecivi (MPogdeciviHnx kBaigikaLivi), a CTaHAapTV MPOPECIHHOI OCBITY Ta iHANBIAYa/IbHI OCBITHI
nporpamu 6yAyroTeCA Ha OCHOBI BIAMOBIAHMX MPODECIHHNX CTAHAPTIB.

Y cgpepi ghaxoBoi nepeasmiLoi Ta BULLOI OCBITY CUTYaELIS CKIaAHILLA, OCKITEKU TArOTOBKA CTYAEHTIB 34IMCHIOETHCS HA OCHOBI
NEPETTIKY CrELIaIbHOCTEN (BCTAHOB/IEHOMO HA HALIIOHA/IbHOMY DIBHI), @ 3B'930K MDK OKDEMUMU CrIELIA/IHOCTSIMU Ta BIAMOBIAHUMM
NPOGECIHiHNMU KBaJTIQhIKaLiaMHU | CTaHABPTaMN HABArato CKAGAHILWY, HOAI HABITb HEOAHO3HAYHWH. Y LMX YMOBaX KDPUTUYHO
Ba)J/IMBO, LLY0o6 3aK/1aam BULLOI OCBITY, OCOO/IMBO TEXHIYHI, IKOMOra TICHILLE CrIiBIPaLoBam 3 BIAMOBIAHNMA ITIAMPHUEMCTBAMU PDETOHY,
1pOGheCiviHMu OpraHi3aLismMm Ta OKDEMUMU POBOTOAABLSMH. Take SBuLLe BXeE CTaso TUIOBUM Y CEPI iHGOpMALIiViHuX TeXHOOoMV
(IT). OgHum i3 akTopis, Skuii 6E3rMOCEPEAHLO BI/IMBAE HA LE, € BaxaHHs IT-KOMNaHWM [, 0cOB/IMBO, CTYAEHTIB SKOMOra LBAALIE
NpaLeBIaLITYBATUCS, O, B CBOKO YEDIY, MAE 3HAYHMV BI/MB Ha 3MIHY DUHKY OCBITHIX MOCYr: AEAAN GifibluOi MOMmy/ISpHOCTI
HabyBaroTL KOPOTKI OCBITHI porpamu, AyasbHa ocBiTa, HeQOpMasibHa Ta iH@OPMasibHa OCBITa.

Kimo4oBi cioBa.; MOAEsI AyasibHOroO HaB4YaHHs, HEeQPOPMAsIbHE Ta IHPOPMAE/IbHE HABYaHHS], MIKDOKBasgIKaLli.

Introduction
One of the important criteria that determine the quality of education is consideration of labor market
requirementsin education standards and educational programs (EP). This criteria is also among the main ones that are
considered in the process of accreditation of individualEP. In the system of vocational education and training, the
balance between the content of education and the requirements of employers is ensured by the fact that the training of
specialists is carried out on the baseof list of professions (professional qualifications), and both the standards of
vocational education and individual educational programs are built based on relevant professional standards.

MDKHAPOJIHUII HAVYKOBUIA KYPHAJI . 33
«KOMIT'KOTEPHI CUCTEMH TA IHOOPMAIINHI TEXHOJOTI'TI», 2023, Ne 2


https://doi.org/10.31891/csit-2023-2-4

INTERNATIONAL SCIENTIFIC JOURNAL ISSN 2710-0766
«COMPUTER SYSTEMS AND INFORMATION TECHNOLOGIES»

In the field of professional pre-higher and higher education, the situation is more complicated, since the
training of students is based on the list of specialties (established on the national level), and the relationship between
individual specialties and the corresponding professional qualifications and standards is much more complicated,
sometimes even ambiguous. In these conditions, it is critical that institutions of higher education, especially
technological ones, cooperate as closely as possible with the relevant enterprises of the region, professional
organizations, and individual employers. Such a phenomenon has already become typical in the field of information
technologies (IT). One of the factors that directly affects this is the desire of IT companies and, especially, students to
find employment as soon as possible, which in turn has a significant impact on the change in the market of educational
services: short educational programs, dual education, non-formal and informal education are becoming more and more
popular.

The SoftServe company is one of the leaders in the IT sector, has over 10,000 employees, a significant number
of whom work in the Western region of Ukraine. The rapid development of the IT market, which was somewhat
slowed down, but not stopped, by the Ukrainian-russian war, has as a result a shortage of personnel. Therefore, it is
not surprising that SoftServe closely cooperates with more than 60 higher education institutions of the region.
Hundreds of students at these universities, starting from the third year of study, work in the company. To say that their
level of training and the modernity of the programs satisfy SoftServe would be a significant exaggeration. And it is
not surprising that since 2019 the company has significantly intensified a cooperation with higher education
institutions, using all possible tools: dual education programs, teacher training, short training courses, joint
development of EP and their expert evaluation, scientific laboratories, etc. So, for example, almost a thousand students
participate in 20 dual study programs, more than 4,350 teachers have improved their qualifications, 170 programs of
individual academic disciplines have been updated, students working at SoftServe have access to the UDEMY
educational platform and specialized online courses developed by the company.

The main problems that hinder SoftServe cooperation with educational institutions are:

. inconsistency of the content of EP with the rapidly changing needs of the labor market, they are too
theorized, not saturated with practical components, the selective blocks of disciplines they contain are oriented more
towards teachers than students;

. insufficient personal experience of teachers in information technologies and tools used by the
company in commercial projects development;

. insufficient development of students' soft skills;

. terminological misunderstandings between the EP designers and the company's mentors during the
modernization of the EP as a whole and individual modules;

. recognition in EP and individual disciplines of learning outcomes obtained by students in the process

of practical work and professional development within the company.

Among the other modern educational innovations, dual study deserves special attention. A dual form of
education is an in-depth, integrated form of education for those who are ready to combine study in an educational
institution and gaining experience during real work in companies. In October 2019, the Ministry of Education and
Science of Ukraine initiated a pilot project in professional pre-higher and higher education institutions to train
specialists using a dual form of education. The analytical report on the results of which was published last year [1].
Currently, in the legislation of Ukraine, namely in the regulations of Ukraine "On Education", "On Professional Pre-
Higher Education", dual education is legalized, and this creates appropriate conditions for the implementation of this
form of education in the activities of higher and professional pre-higher education institutions.

The use of elements of dual education has gained special importance since 2020, when firstly the COVID-
19 pandemic and then the russian intervention made the traditional educational process,basedon university classrooms
and laboratories, impossible. Institutions of higher education lost a significant part of their capacity to provide quality
education and began to look for help from outside, primarily among employers. SoftServe, among other technology
oriented companies, immediately began to introduce new opportunities, initially developing 3 dual education
programs with leading Lviv universities. As always, when new approaches to the educational process are introduced,
the testing of various organizational models has begun, using the appropriate possibilities of legislation.

Today, the SoftServe company uses two main models of dual training:

1. "Classical model" - when practical training, which is provided in the professionally oriented disciplines
of the program, is implemented in the company mainly during the implementation of real projects.

2. "Online model" - when students, while working in the company, obtain part of the necessary learning
outcomes by individual (under the systematic supervision of mentors) training on specialized platforms (both open
access and internal). Recognition of the obtained learning outcomes (as those obtained in non-formal education) is
based on the internal Regulations of each higher education institution.

The "classical model" provides students with the opportunity to apply their academic knowledge and skills
in real work settings where they can apply theoretical concepts to practical tasks and collaborate with professionals in
the relevant field. During the development of real projects in the company, students can gain valuable practical
experience, develop communication and interpersonal skills, and the ability to work in a team. The "classical model"
of dual study contributes to students' deeper understanding of the practical aspects of their profession, and also helps
them determine their professional interests and goals. It also helps align university education with the needs of the
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labor market, as companies can actively influence the curriculum and produce the specific skills and knowledge
required in a particular industry.

In addition, this model facilitates the deepening of partnerships between universities and companies,
ensuring the exchange of knowledge, resources, and expertise. Students participating in this model get a unique
opportunity to build a network of professional contacts and establish connections with specialists in the relevant field.
However, this is a more complicated model to implement because it involves a lot of bureaucratic procedures: such
as the concluding of a bilateral or tripartite contract, and an employment contract.

In addition, the introduction of dual study often causes resistance from teachers, since part of the credits of
the educational program or even academic courses are officially transferred to the company, which leads to a decrease
in the overall educational load, and sometimes to a reduction in staff.

"Online model" uses the possibilities of recognition of learning outcomes obtained in non-formal and
informal education introduced in 2022 by the Ministry of Education and Science of Ukraine. Students, working in the
company and performing real projects at the same time, have access to a variety of educational resources, which can
be both open for general access and internal, depending onthe specific project. These resources may include video
lessons, e-courses, interactive tasks, tests. Enrollment of acquired knowledge and skills into university educational
programs takes place based on the internal regulations of individual institutions of higher education, which recognize
the learning outcomes acquired by students during work at the company and their independent learning on platforms.
This model promotes flexibility and individualization of learning, as students can learn at their own pace and choose
the resources that best suit their individual project trajectories. It also facilitates interaction between students and
mentors, creating a virtual community where knowledge, experience and practical skills can be shared.

"Online model" shows new opportunities for students and companies in improving the quality of education
in the field of information technologies by combining academic knowledge with practical work experience in real
conditions. Based on the "online model", the SoftServe company is currently co-operating with more than 15
institutions of higher education, 20 EP in the Information technologies subject area have been updated. Students note
that with the help of this model it is possible to effectively allocate their time, focus on the work project and at the
same time get all the necessary knowledge required by the university curriculum. This model is a great challenge for
responsible and conscientious students who are ready to take responsibility and really want to become professionals
while studying at the university.

Obviously, in both cases, the work begins with a joint analysis and modernization of educational programs
(lasts approximately 6 months), and includes preliminary training of students in soft skills, which is funded by the
company during the second year of study. Further, based on the results of the assessment, students are selected for
dual education programme, which continues in the 3rd and 4th years of study, on a competitive basis.

We should emphasis that the main factors inhibiting the expansion of the range of programs using elements
of dual study and the recognition of the learning outcomes gained in non-formal education are: fears of teachers that
reducing the classroom load will lead to a staff reduction, a certain mistrust of the academic community regarding the
quality of learning outcomes in non-formal education, significantcompany's expenses for the participation in dual
form of education and the lack of a guarantee that the student will continue to work for the company after graduating
from university.

As already noted, the SoftServe company pays special attention to improving the qualifications of teachers
at partner universities, creating opportunities for them to study new information technologies and tools and promoting
professional development. For this purpose a set of certificate programs, specialized webinars, short-term internships,
and trainings, etc. are used.

Today, micro-qualifications (micro-credentials) begin to play a crucial role in professional development and
life-long learning, the need for their widespread use is emphasized in the European Strategy for the Development of
Skills and Abilities [2]. Since the beginning of 2020s several important recommendations concerning the micro-
credentials development and implementation have been published by UNESCO [3], European Training Foundation
(ETF) [4] and European Center for the Development of Vocational Education (CEDEFOP) [5]. In different forms
micro-credentials have been used for a long time, but there is no generally accepted understanding of them, formats
of description, assignment methods, approaches to their mutual recognition both at the domestic and international
levels. In this regard, in 2021, the European Commission, after carrying out special studies in cooperation with the
CEDEFOP, published the Council Recommendation on a European approach to micro-credentials for lifelong learning
and employability[6]. These recommendations define micro-credentials as the record of the learning outcomes that a
learner has acquired following a small volume of learning; these learning outcomes will be assessed based on
transparent and clearly defined criteria. They can be independent or combined with other credentials (educational
achievements) and are also supported by quality assurance in accordance with agreed standards in the relevant sector
or area of activity. This document recommends to EU members and candidates for membership the introduction
ofmicro-credentials to national qualification systems, offers the main principles and approaches to their development
and implementation, as well as the formats of their description in the relevant certificates.

Many countries and international professional organizations (for example, the European Consortium of
Massive Open Online Courses (European MOOC Consortium) [7], Latvia [8] and others) have published special
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analytical reports with the aim to promote the use of micro-credentials both in education and professional
development.

Since the introduction of micro-credentials into the system of qualifications must consider national
characteristics, this problem becomes particularly relevant for Ukraine, as a candidate for EU membership. At various
levels, we have already started discussing the expediency and possibilities of using micro-credentialsin education and
in the professional development, the first scientific publications and proposals have appeared [9].

The introduction of micro-credentials is particularly effective in the field of information technologies for the
establishment of effective cooperation between universities and IT companies, the implementation of digital
technologies into the educational process, and the improvement of the effectiveness of dual education.

The above-mentioned European Consortium of Massive Open Online Courses gives the following
recommendations on the formatting of micro-credentials:

° the total students workload is 4-6 ECTS credits,

. learning outcomes relate to levels 6-8 of the European Qualifications Framework (EQF) with the
possibility of extension to levels 4 and 5,

. assessment takes place in accordance with accepted quality assurance standards,

. reliable identification of the person must be ensured during the assessment,

. have a direct relationship with the needs of the labor market,

° the final certificate of micro- credentials must contain information about the content of the course,

learning outcomes, their level in relation to the EQF, the amount of ECTS credits.

Micro-credentials can also play an important role in creating opportunities for both students and workers to
gain professional qualifications that are defined by relevant professional standards. By its structure, the professional
standard (based on which professional qualifications are assigned) is hierarchical: the qualification covers a number
of work functions, for the performance of which it is necessary to possess a certain set of professional competences,
eachof which is a combination of relevant learning outcomes. According to the national law in Ukraine, both full and
partial qualifications are based on job functions, which greatly reduces their flexibility.In addition, the development
and approval of professional standards is a long procedure, as a result of which the newly created standards may lose
their relevance. Thesecond one, especially applies to the field of information technologies. At the same time, micro-
credentials can be designedon a set of professional competencies needed by employers today, and educational
institutions and qualification centers have the right to use them for the professional development of employees and
meeting the needs of the labor market.

In general, according to SoftServe opinion, micro-credentials should be developed with the aim of:
acquisition of certain technologies by students; specialization by choosing appropriate selective blocks of disciplines
within the framework of a broad programme of bachelor's training. In the latter case, a significant role can be played
by corporate and occupational standards, the development of which is currently being initiated by SoftServe company
specialists.

Conclusions

A close partnership between universities and technology companies is a modern trend in the development of
education and is especially effective in the field of information technology, where IT companies conduct specialized
training in their academies, offer a wide selection of specialized online courses. The formalization of the received
learning outcomes in the form of relevant documents can be carried out both by formal education institutions through
the inclusion of training results in their educational programs, and by qualification centers through the mechanisms of
recognition of the outcomes of non-formal and informal training, which are accredited at the state level and ensure
the quality of final assessment and the qualifications obtained.

Undoubtedly, the organization of specialists training by dual study in the system of higher and professional
pre-higher education is a more complex, time-consuming process, as it requires a more careful balancing of the
interests of the parties. Therefore, the cooperation of employers, educators, scientists, public and international
organizations is crucial for the development and implementation of different models of dual education for students,
contributes to increasing of the higher education institution ability to provide education and training of better quality
and meeting the current and futurelabor market demands.
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