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Abstract. Socio-economic processes, development of technology and accompanying changes create a working
environment with a high dynamic of change that requires constant learning and innovative orientation. This is
related to the need to modify and increase knowledge and targeted competence development. In this regard,
academic education plays an essential role. Therefore, the article discusses the issue of shaping key competencies
of the future for technical students of universities in Poland from the perspective of academic education particularly
in regard to aspects of innovation. Undertaking research in this area is an important and complex endeavour. The
article also draws attention to contemporary social and economic processes which determine the demand for future
competencies of university students. The purpose of the article is to identify the students’ key competencies of the
future which in the coming years will be significant and necessary for the development and identification of the most
effective ways and methods of education developing and strengthening these competencies in particular in the
innovation area. The empirical research was based on the interview method and the expert panel method. The
respondents to the survey were the deans and pro-deans of the faculties of Polish public technical universities
where the fields of study within the disciplines of economics and finance as well as management and quality
sciences are conducted. The article presents the results of empirical research which indicate some discrepancies
between the competencies and the demand of the labour market for the desired competencies of students in the
opinion of the management staff of the surveyed universities. It was assumed that innovative competencies play an
important role among competencies for the future identified by the respondents. The results show that the
development of knowledge, skills and attitudes related primarily to cognitive, social and interpersonal competencies,
as well as technical and digital competencies, competencies related to innovation, interdisciplinarity and
multiculturalism are vital for the development of future competencies of graduates on the labour market. Research
results can be useful to design more efficiently a learning process aimed at shaping the competencies of the future
of students to prepare them to assume different roles in a changing and diverse context.
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Introduction. Very dynamic changes taking place in the environment mean that it is necessary to
respond quickly to new conditions. In this process, the demand for competencies sought in the labour
market changes. There is a need to develop new competencies, including innovative competencies, that
would allow for better adaptation and functioning on the labour market. This should be taken into
consideration in particular by decision-makers and managers of various organisations and universities.
Education is the key to shaping and developing these competencies. Modern education process is
considered in the context of the idea of lifelong learning. n current times, this idea is characterised by an
unparalleled acceleration of civilisation, social and technological development, therefore, it has acquired
a new meaning (Kwiatkowski, 2018). Borowiec-Gabrys, Kilar, Rachwal (Borowiec-Gabrys et al., 2018)
refer to the OECD report which indicates that as many as 65 percent of children starting education will
work in professions that do not yet exist. This poses a huge challenge to the whole education system:
how to prepare young people to play different roles in different and changing situations in the future?
This dynamics of change and diversity inspire activity, dialogue and changes in established patterns of
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thinking and acting (Najder-Stefaniak, 2010). This means that the education obtained in a particular field
in the academic education process needs to be updated and further improved. The high level of
complexity of occupational problems also requires combining the acquired education with the education
assigned so far to other, not always related fields of study and scientific disciplines (Kwiatkowski, 2018).
The article is a reflection on the directions of development and challenges faced by university
management staff looking for more effective ways of teaching and learning process adapting to the
labour market. Thinking about the competencies of the future, considered in the perspective of a dozen
or so years, has a deep educational sense. On the one hand, it allows universities to prepare and
properly design their education processes. On the other hand, it highlights the need to prepare students
to assume different roles in the context of diverse and changing situations in professional and social life.

The article therefore focuses on seeking answers to the following questions:

— What competencies of the future will be of key importance on the labour market (increasing the
chances of coping with various professional and life situations) from the perspective of universities in the
area:

e knowledge — what kind of knowledge is needed for students to learn?

o skills — what skills should be developed and how should they be developed when carrying out
various types of tasks?

o attitudes — how to stimulate and motivate students to earn achievements, ignite desired
behaviours and motives for action, taking on specific social roles, management styles and value
systems?

— How to develop and strengthen the shaping of necessary competencies of the future on the
labour market?

These promisses and the literature analysis showed the need to conduct research on the key
competencies of the future among the management of technical universities in Poland.

The aim of the paper is to identify the key competencies of the future of students, which in the
coming years will be important and necessary for the development and identification of the most
effective ways and methods of education developing and strengthening these competencies in particular
in the innovation area. Against this background, the competencies held by graduates were also
assessed in comparison to the assessed demand for these competencies in the labour market. The
results obtained on the basis of research conducted among the management staff of technical
universities in Poland indicate certain discrepancies between the competencies of students and the
labour market demand for the desired competencies. The surveyed respondents also indicated the
competencies which in their opinion will be of key importance in the future on the labour market and the
most effective ways of teaching these competencies.

Literature Review. Changing environmental conditions encourage reflection on the necessary
competencies of university students in the labour market, in particular in the context of the key
competencies of the future, considered in the perspective of several years. They are particularly affected
by the following dynamic changes and directions of development (Kwiatkowski, 2018). These are:

— directions of world economy development resulting from the fourth industrial revolution (related
to alternative energy sources, use of IT methods and techniques, that is, artificial intelligence —
automation and robotization of production and services);

— demographic change (ageing population);

— changes in the social structure related to the level of education and increasing economic
stratification;

— the concept of immigration policy;

— improving quality of life (healthy food, health and image, sport and recreation).

Many authors point to the need to conduct research in this area (e.g. Jerman et al., 2018;
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Stachowicz-Stanusch and Aleksander, 2018; Kuzior A., 2014). The concept of competence is
widespread and used in many scientific disciplines (Mulder et al., 2009). There is therefore no single
definition. The term ‘competence' was introduced into the literature of the subject in the 80's of the 20th
century by R. Boyatzis. According to the author, competence is a potential existing in a human being,
leading to such behaviour which contributes to satisfying the requirements of a given job position within
the parameters of the organisation's environment which in turn gives a desired result (Boyatzis, 1982).
Roberts defines competence as a set of personality traits, knowledge, experience, skills, and values that
we need to successfully perform a job (Roberts, 1997). Spencer and Spencer define competencies of
the individual as the visible and hidden characteristics of the individual, which are reflected in the level of
success in specific tasks (Spencer and Spencer, 1993). The very concept of competence comes from
the Latin word 'competentia’ and means ‘compliance, adequacy, scope of powers and authorisations'
(Markowski and Pawelec, 2003). Just as there is no single definition of competence, there is no single
classification in the literature (Jerman et al. 2018). There are many classifications of competencies.
Competencies can be defined in terms of cognitive factors (e.g. different types of knowledge),
intellectual and perceptual motor skills (e.g. dexterity), affective factors (e.g. attitudes, values, motivation
etc.), personality traits (e.g. self-confidence) and social skills (e.g. communicative and cooperative skills)
(Ellstrom and Kock, 2009). Hecklau et al. classify competencies into four categories, namely technical,
methodological, social, and personal competencies (Hecklau et al., 2017). When classifying
competencies, they are most often distinguished (Jonek-Kowalska and Wodarski, 2018) as:

— technical, related to the use and handling of physical assets, techniques or technologies;

— organisational, aiming at skilfully planning own and teamwork using available organisational
methods and techniques;

— conceptual, meaning the ability to plan and take actions of strategic character, oriented towards
the development of the organisation and shaping its relations with environment;

— interpersonal, manifesting itself in the ability of interpersonal cooperation and social energy
release.

In the literature on the subject we can often find the notion of key competencies referring to
competencies needed by employers, that is, competencies that are missing on the labour market. Key
competencies are understood as 'a combination of knowledge, skills and attitudes appropriate to the
situation. Key competencies are those which all individuals need for personal fulflment and
development, active citizenship, social inclusion and employment' (2006/962/WE). The notion of future
competencies is associated with foreseeable directions of civilisation changes concerning various
spheres of life not limited only to the area of professional work (Kwiatkowski, 2018).

Methodology and research methods. The empirical research carried out on the assessed and
identified key competencies of the future students was of a qualitative nature based on the interview
method and the expert panel method. The research process preceded by literature analysis included a
stage of discussion during the panel «The role of academic education in shaping future competencies»
organised within the framework of the 7th WEZUT Conference — Forum of Deans of Faculties of
Economics and Management of Technical and Military Universities in April 2019 and filling in a
questionnaire. The research was conducted using a partially structured interview questionnaire, in which
most of the variables were assessed using a 5-point Likert scale (where 1 was the lowest and 5 the
highest). The research was based primarily on the method of managerial perception, which is one of the
most practical and easy to use methods ensuring precise assessment of the examined conditions. For
the purpose of the study, to assess the level of students' competencies and market demand for these
competencies, classifications of competencies most frequently distinguished in the literature were
adopted, divided into technical, organisational, conceptual and interpersonal competencies (Jonek-
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Kowalska and Wodarski, 2018). Based on the analysis of literature on the subject related to the issues of
key competencies of students in the labour market, the following assumptions were made:

— there is a discrepancy in the assessment of technical university managers between the level of
competencies held by students and the market demand for these competencies;

— soft competencies such as analytical skills, critical thinking, creativity, communication and
teamwork will play a significant role among the key competencies of the future.

The respondents to the survey were the deans and pro-deans of the faculties of Polish public
technical universities, where the courses of study in the field of social sciences within the disciplines of
economy and finance as well as management and quality sciences are conducted. The research sample
was selected on the basis of two criteria: membership in public technical universities in Poland emerging
as a member of the KRPUT and fulfilling the function of a dean or vice dean for studies in the field of
social sciences. The number of the research sample consisted of 31 deans and pro-deans representing
faculties in the field of social sciences from 14 Polish public technical universities associated in KRPUT.
KRPUT is a voluntary association of rectors representing Polish technical universities. A higher
education institution shall be included in a group of technical higher education institutions on the basis of
its authority to confer the academic degree of doctor in the field of technical sciences on at least one
faculty or equivalent powers. The KRPUT is composed of 22 members of universities. Due to the fact
that the research concerned the institutional market in the selection of the sample for research, the
Pareto principle was adopted (Hague P. et al., 2014). Therefore, the size of the test sample with regard
to the general sample is statistically representative.

Results. This chapter presents the results of empirical research conducted with the use of an
interview questionnaire which was divided into the following four areas:

— assessment of the level of competence of graduates;

— evaluation of the level of demand on the labour market for particular competencies of university
graduates;

— identification of future competencies;

— evaluation of the usefulness of teaching methods for shaping future competencies.

In the survey, a 5-degree Likert scale was used for most of the questions, giving the possibility to
determine the degree of assessment. The grades were graded from 1-5, where 1 was the lowest and 5
the highest. The percentage of answers in relation to the studied area concerning the assessment of the
level of competencies of university graduates is presented in Figure 1.
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Competencies
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9 0 0 0
Competencies 19% 52% 26% 3%
Conceptual | | | |
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Figure 1. Assessment of the level of competence
Sources: developed by the authors.
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The analysis of the results presented in Figure 1 indicates that among the four competencies
assessed at a high level, organisational competence (52% of the answers) and interpersonal
competence (52% of the answers) were assessed. As far as the assessment of competence at the
highest level is concerned, the percentage of answers obtained is small and amounts to 6% for technical
competence, 9% for interpersonal competence, 9% for conceptual competence and 3% for
organisational competence. Figure 2 presents the percentage of responses in relation to the assessment
of the level of demand on the labour market for particular competencies of university graduates.
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Figure 2. Assessment of the level of demand on the labour market
Sources: developed by the authors.

The data presented in Figure 2 show that the respondents assessed the labour market demand for
all four types of competencies very high. The highest percentage of responses was given to
interpersonal competencies (45% of responses) and organisational competencies (42% of responses).
Table 1 presents a list of the most frequently indicated competencies of the future by the management
staff of the surveyed technical universities.

Table 1. Identification of competencies of the future

Position Competencies of the future Position Competencies of the future
1. Creative Thinking 6. Interdisciplinary
2. Teamwork 7. Multiculturalism
3. Innovativeness 8. Conceptual Thinking
4. Technical Competences 9. Knowledge of foreign languages
5 Digital Competences 10. Interpersonal Competences

Sources: developed by the authors.

The research indicates ten competencies of the future which according to respondents may prove to
be key in the labour market in the coming years. It is worth noting that among the 10 most frequently
mentioned competencies of the future, the first three places were occupied by competencies such as
Creative Thinking, Teamwork, Innovativeness. Figure 3 presents the percentage of responses relating to
the assessment of the usefulness of methods of conducting classes for shaping future competencies.
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Figure 3. Assessment of the usefulness of the methods of conducting classes
Sources: developed by the authors.

As Figure 3 shows, the most significant methods of conducting classes for shaping future
competencies were: teaching by projects (94% of answers), problem-based learning (81% of answers),
teamwork methods (74% of answers), workshops (65% of answers) and case study methods (49% of
answers). The lowest response rate for very important methods was achieved by the methods such as
seminars (3% of responses) and lectures (6% of responses).

Conclusions. Universities play a key role in the development of students' key competencies. This is
why it is important to know about the changing needs of the labour market and the need to choose
appropriate methods used in the teaching process. The presented research results prove the
correctness of the assumptions concerning the discrepancies between the assessed level of students'
competencies and the needs of the labour market and the directions of future competence development.
Based on the literature analysis carried out and the results obtained from the empirical research, several
general conclusions and recommendations can be defined in the context of shaping future competencies
in order to increase the chances of university graduates in the labour market:

1. Due to the competencies of the future, indicated by the management staff of the surveyed
universities, related primarily to creative thinking, teamwork, conceptual thinking, interpersonal
competencies, there is a great need to introduce the so-called «soft» competencies into curriculums.
Competencies relating to innovation, technical and digital competencies, interdisciplinarity, the ability to
integrate different areas of knowledge and experiences, multiculturalism and language skills were also
considered particularly important.

2. Representatives of the surveyed universities assessed that academic education for the
development of competencies of the future should to a greater extent take into account the practical
aspects of the fields of study. Therefore, it is necessary to use active forms of teaching, increase the
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number of practical classes, that is, teaching through projects, problem-based learning, methods of
teamwork, workshops, case study methods.

3. Systemic support at the level of universities, creating an ecosystem based on cooperation with
other partners, for example, in the field of exchange of knowledge and experience, conducting
forecasting studies, is also vital for the effective development of competencies of the future of students.

To sum up, it is essential to develop knowledge, skills and attitudes related primarily to cognitive,
social, interpersonal and also innovative competencies in order to develop competencies for the future of
graduates on the labour market. Technical and digital competencies as well as those related to
interdisciplinarity and multiculturalism, are also substantial. These results confirm the assumed
assumption about the importance of innovative competencies among the competencies for the future
identified by the respondents. These competencies ranked third in the most frequently indicated
competencies for the future indicated by the respondents. These competencies can be seen as factors
conditioning students' preparation for effective participation in social and professional life in the labour
market and taking on different roles. In the above context, the need arises to shape a basic long-term
competence related to the ability to react flexibly to new conditions, readiness for changes and active
participation in their creation._The presented considerations and conducted research enrich the existing
knowledge on the role and approach of universities to the fields of study and the competencies of
students expected by the labour market. They do not, however, exhaust the complexity of the discussed
issues. They are thereby the starting point for further in-depth research in this field.
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KomneTeHuii cTyaeHTiB Ansa MaibyTHLOI iHHOBALMHOCTI: AOCRIMAKEHH MeHeMKMEHTY 3aKnaaiB BULOI OCBITH y
Monbuwi

CoyianbHO-eKOHOMIYHI rpoyecu, po38UMOK MexHosoeili ma cynymHi 3MiHU Cmeoproompe OUHaMIiYHe
cepedosuuie, WO 8uMazac iHHosayiliHUX 3HaHb. Y C80K uyepey, ue Npo8OKye 8iOMOBIOHI 3MiHU Ha PUHKY
npayi, PO3WUPEeHHs 3HaHb ma UuinecrnpsiMosaHull pPoO38UMOK KoMremeHuili mMonoldi. Takum YUHOM,
akademiyHa oceima egidiepac cymmesy ponb y OaHOMy HanpsiMy. Y cmammi asmopamu po32/isiHymo
ocobnueocmi  (hopMyeaHHs  KIHOYOBUX  KOMemeHyill  cmydeHmie mexHiYHUX  crneyjansHocmel
yHigepcumemig [Monbwi 3 mMoYyku 3opy akademiYHOi oceimu 3 ypaxyeaHHsIM OCHOBHUX ocobnusocmel
iHHOBauiliHoeo possumky. Mema OaHOi cmammi nonsieae y BU3HAYeHHI: KIHYo8UX KoMemeHuil
cmyodeHmis, siki 8 Haubnwx4i poku 6yOymb 3Ha4YuMuMu, echekmusHUX Memodie oceimu, siKi cripusitomb
pO38UMKY ma 3MIUHEHHIO KoMrnemeHUii epaxosytoyi crieyudbiky iHHosauiliHoI disnbHocmi. Y ceok yepey,
emripuyHe O0CiOXeHHsI MposedeHo 3 8UKOpucmaHHsM mMemodie iHmeps'to ma ekcriepmHoi oyiHku. Mpu
ubomy pecrioHO0eHmamu O00CniOXKeHHs cmanu 0ekaHu (bakyrnbmemig MobCbKUX O0epXXagHUX MeXHIYHUX
YHigepcumemie ma ix 3acCmyrnHUKU 3a makuMu crieyiaribHOCmMsaMU SK: eKOHOMIKa, ¢hiHaHcu ma yrpasriiHHS.
Y cmammi npedcmaesneHo pe3ynbmamu eMripuyHUx O0oCniOXeHb, siki 0brpyHmMosyroms HasiHi
po3bixHocmi Mix Habymumu cmydeHmamu KoMMemeHUisMu ma ix nonumom Ha puHKy rpaui. Aemopamu
3pobrieHO MpunyweHHs Mpo me, Wo IHHosauyilHi KomrnemeHuii eidiepatomb eaxnugy pornb ceped
KomremeHuill malilbymHboeo, eu3HadyeHux pecrioHOeHmamu. Kpim moeo, ompumaHi pe3ynbmamu
docridxeHHs1 cgid4ampb PO me, WO PO38UMOK 3HaHb, YMiHb i HaBUYOK, Mo8’s3aHux y nepwy 4epay i3
KOeHImuUBHUMU, couiasibHUMU ma MiXOCObUCMICHUMU KOMIeMeHUYisiMU, @ maKkoX mexHiYHUMU, yughposumu
ma HHO8ayiUHUMU KOMMAemMeHUiaMu, MikOucyunniHapHuUM ma My[abmuKyIbmypHUM PO38UMKOM, €
o0boe’sizkosuMu Onisi 8UMYCKHUKIE 3 Memor 3abes3redyeHHs iX KOHKypeHmo30amHocmi Ha PUHKY npaui.
Asmopamu 3a3HayeHo, Wo pesyribmamu 00CTiOXeHHs MOXymb 6ymu eukopucmaHi npu ¢popMyeaHHi ma
nobydosi Hag4anbHO20 [POUECY, CrPSIMOBaHO20 Ha (hOpPMy8aHHs KomremeHuiti cmydeHmis,
3ampebysaHux Ha PUHKY npaui.
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