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ABY VZDELAVANIE

STIHALO DYNAMIKU

PRIEMYSLU

Elektrotechnicky priemysel

je jednym z najrychlejsie sa
rozvijajucich odvetvi v suc¢asnosti.
Tak ako ostatné oblasti narodného
hospodarstva i elektrotechnika musi
rieSit problém kvalitnej pracovnej
sily. Jednou z najdoélezitejSich

¢rt elektropriemysilu je rychle
zastaravanie produktov, napriklad

v oblasti spotrebnej elektroniky, ale
takisto v prepojeni na iné odvetvia
priemyslu - napriklad na vyvoj

v oblasti automobilového priemyslu.

edostatok pracovnikov s novymi zruc¢nostami nie je
zapri¢ineny iba negativnym demografickym vyvojom ¢i
nepripravenostou absolventov skol vykonavat tato pracu.

Technologicky vyvoj vyrazne ovplyviuje vyvoj zamestnanosti prave

v tejto oblasti, na ktord maja vplyv dva faktory:

* absolventi $kol nedisponuja takou zakladnou vedomosti, zruc-
nosti a kompetencii, ktoré st vyzadované konkrétnym potencial-
nym zamestnavatelom, uz aj vzhladom na vysoku variabilitu
vyrobnych postupov

* negativny demograficky vyvoj zapricinuje starnutie vlastnych
zamestnancov, ale aj rychle zastaravanie ich vedomosti a zruc-
nosti.

Vysoké poziadavky na pracovnikov

Podniky sa tak musia orientovat na ,,recyklaciu® existujacich
zamestnancov v zmysle kontinudlnej aktualizicie vedomos-
ti a zrucnosti svojich zamestnancov. Prieskumy poziadaviek
na zamestnancov medzi zamestnavatelmi poukazuji na jeden
zaujimavy fakt — mali ¢i velki zamestnavatelia pozaduja od svo-
jich zamestnancov predovsetkym flexibilitu vo vyuziti vedomosti
a zrucnosti a schopnost ucit sa — ¢ize poziadavky kladt prednostne
na ,kompetencie® zamestnanca (kompetencia: schopnost vyuzit
nadobudnuté vedomosti a zruénosti v praxi). Ulohou vzdelava-
nia v tomto pripade je teda poskytnut jednotlivcovi zakladné
vedomosti a zruc¢nosti a naucit ho, ako ich flexibilne vyuzivat,
pripadne modifikovat.

Kooperacia na medzinarodnom projekte

Na tato myslienku sa ststredi medzindrodny projekt v ramci
programu Erasmus+ s nazvom SkillME (Zrucnosti v kovospracu-
jacom priemysle a elektropriemysle), na ktorom participuji Stétny
indtitat odborného vzdelavania (SIOV), Zviz elektrotechnického
priemyslu v SR (ZEP SR) a ZdruzZena stredna skola elektrotechnic-
ka Stara Tura (ZSSE). Tento projekt pracuje na Slovensku s troma
doélezitymi nastrojmi: Narodnou ststavou kvalifikacii (NSK), Slo-
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venskymi kvalifikacnym ramcom (SKKR) a nastrojom ECVET
— Eurdépskym systémom prenosu kreditov v odbornom vzdelavani

a priprave.

NSK predstavuje systém, v ktorom sa nachadzaju kvalifikacie opi-

sané prostrednictvom dvoch typov standardov:

* kvalifika¢ny Standard: zahfia opisy minimalnych poziadaviek
na vedomosti, zrucnosti a kompetencie drzitela prislusnej kva-
lifikacie,

* hodnotiaci $tandard: zahfna opisy toho, ako sa vzdelavacie
vystupy uvedené v kvalifikacnom §$tandarde hodnotia vrata-
ne stanovenia minimalneho kritéria tspesnosti pocas skusky
na ziskanie kvalifikdcie.

SKKR kvalifikacie zahrnuté do NSK hierarchicky kategorizuje.
Kazda kvalifikdcia, ktord bola prijatd na narodnej trovni, musi byt
zaradend na jednu z 8 Grovni tohto ramca, a to podla posidenia
narocnosti kvalifikacie.

Narodné kvalifikaéné ramce

Viacsina krajin EU ma vypracovany vlastny narodny kvalifikac¢ny

ramec; niektoré krajiny operuja aj s viacerymi — regionalnymi -

kvalifika¢nymi rdmcami. Prikladmi st Velka Britania alebo Bel-

gicko. Jednou z najdoélezitejsich funkcii tychto ramcov je umoznit

vzajomné porovnavanie kvalifikacii alebo ich Casti.

Nastroj ECVET je v nasich podmienkach menej znamy, avsak

predstavuje potencial dalsej prace s kvalifikdciami v buddcnosti,

ako aj podpory uznavania takych vedomosti ¢i zrucnosti, ktoré

jednotlivec nenadobudol v ramci formalnej — skolskej - vzdelavacej

cesty. Jeden z najdédlezitejsich aspektov ECVET je moznost kvalifi-

kécie delit na mensie ¢asti —jednotky vzdelavacich vystupov (JVV),

dalej s nimi pracovat samostatne. Umoznuje napr.:

* pripravit samostatné kurzy alebo ucelené moduly v rdmci urci-
tého kurzu,

* uznat | a viac JVV, nie celt kvalifikdciu,
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e kumulovat uznané JVV postupne az k nadobudnutiu prislusnej
kvalifikacie ako celku,

e prenasat JVV medzi kvalifikaciami (spolo¢né JVV pre viacero
roznych kvalifikacii) a 1.

Stratégia projektu SkillME

V ramci projektu SkillME vykonali 4 krajiny (Chorvatsko, Litva,
Slovensko a Slovinsko) analyzu existujacich narodnych kvalifikacii
v oblasti kovospracujaceho priemyslu a elektropriemyslu na zaklade
ich obsahovej néplne a zaradenia na trovne prislusnych narodnych
kvalifika¢nych ramcov. V druhom kroku prebehli konzultacie so
zastupcami zamestnavatelov (malych, velkych aj strednych), ktoré
viedli k identifikacii 4 oblasti, v ktorych st pocitované najvacsie
medzery (tzv. skills gaps):

 citanie technickej dokumentacie (Slovenska republika)

* materialy

*  CAD programovanie

e strojové videnie

Tieto oblasti sa transformovali na uvedené JVV. Kazdej jednotke
bol priradeny konkrétny pocet hodin (25) a 1 kreditny bod. Vzhla-
dom k zakladnej myslienke projektu — poskytnit jednotlivcovi také
vzdelavacie vystupy, ktoré dokaze zuzitkovat v ramci pracovnych
¢innosti, ktoré vykonava, Struktara vzdelavacich vystupov respek-

tuje pracovny proces:

Planovanie Realizacia Dokumentacia Prezentacia

Tento pristup ulahcuje aj proces hodnotenia, kedze skasajuci doka-
ze pocas komplexnej tlohy monitorovat schopnost jednotlivca vyko-
nat napriklad simulovan tlohu — od analyzy a pochopenia zadania
az po prezentovanie vystupu alebo myslienkového pochodu.

Po definovani vzdelavacich okruhov boli vypracované vzdelavacie
programy pre kazda JVV. Vzdelavacie programy s postavené tak,
aby boli vyuziteIné v $kolskom vzdelavani, ako aj v ramci podni-
kového vzdelavania. Nasledujuca faza bude predstavovat pilotné
testovanie tychto programov vo vybranych $kolach a u vytipova-
nych zamestnavatelov.

K problému Stylu vzdelavania

Praca na tomto projekte priniesla vyznamné poznatky, ktoré
bude nevyhnutné v budtcnosti zvazit pri praci s kvalifikdciami aj
na narodnej trovni. Jednou z predpokladanych vlastnosti JVV je ich
wnezavislost®. Projekt SkillME vsak potvrdil predpoklad vzijomnej
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previazanosti JVV v niektorych pripadoch a potreby ich vnttornej
struktary v ramci kvalifikdcie, v ktorej sa vyskytuju. Napriklad JVV
»Materialy* je typickym prikladom jednotky, ktora je medziodborova
aje mozné ju samostatne vzdelavat. Logicky musi predchadzat JVV
,,éitanie technickej dokumentacie®, kedze bez znalosti parametrov
pouzitych materialov jednotlivec mozno bude vediet identifikovat
znacku pre dany material, ale podstatou ¢itania technickej doku-
mentacie je vediet vyvodit aj zavery — napr. na zéklade vedomosti
o vlastnostiach materialu definovat obmedzenia ¢1 bezpec¢nostné
rizikd. Bez zédkladnych znalosti tvorby technickej dokumentacie nie je
mozné pracovat s GAD softvérmi a naopak, CAD/CAM technologie
sa uz musia stat nevyhnutnou sucastou vyuky.

Iy Technicka Strojoveé

RieSia sa aj dalSie otazky

Daliim zaujimavym problémom je otdzka narastu samotnych JVV
koherentného s ,,narastom® kvalifikacii na irovniach SKKR: ak sa
projekt SkillME zameriava na trovne 3 a 4 SKKR, do akej miery je
potrebné, aby JVV boli $pecifické zvlast pre kvalifikacie na trovni 3
a zvlast na urovni 4? Pripadne, je mozné, aby kvalifikacie ako celok
na trovni SKKR ,rastli“, avsak nicktoré JVV zostavali nezmene-
né, t. j. zachovali si pévodnt troven kvalifika¢ného ramca? Ako
takyto pristup ovplyvni celkovi vahu (alebo hodnotu) kvalifikacie?
V neposlednom rade vystala aj otazka predchadzajiceho ucenia sa
(prior learning) definovaného aj ako ,vstupné poziadavky*. V ramci
skolského vzdelavania st vstupné poziadavky jednoznacné, kedze
ziskanie stupna vzdelania sa odvija od nutnosti ziskania stupna
vzdelania na predchddzajtcej trovni. Svet kvalifikacii viak (zatial)
takato podmienku nestanovuje, kedze zakladnou charakteristikou
sustavy kvalifikdcii ma byt pruznost a uznanie nielen formalneho
vzdelania, ale aj pracovnych a osobnych skasenosti jednotlivca.

Ako klucovy projekt

Stétny institat odborného vzdelavania, ako riesitel NSK a SKKR,
ale aj ako Narodné kontaktné miesto pre ECVET, v spolupraci so
ZEP SR ako zéstupcom zamestnavatelov a ZSSE ako predstavi-
tefom formalneho vzdelavania, povazuje tento projekt za jeden
z klucovych pre planovanie dalsieho vyvoja odborného vzdelavania
a pripravy v celom jeho rozsahu —t. j. nielen ako skolské vzdelava-
nie, ale v ramci celozivotného ucenia sa. Vystupy a skiisenosti z toh-
to projektu budu slazit ako podklad pre pilotné ¢lenenie profesijnych
kvalifikacii na jednotky vzdelavacich vystupov a pri nastavovani
systému ziskavania kvalifikicii alebo ich casti.
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IN ORDER FOR EDUCATION

TO CATCH UP

TO INDUSTRY DYNAMICS

The electrotechnical industry is one
of the industries developing the
fastest at present. Like other areas
of the national economy, electrical
engineering must solve the problem
of a high-quality workforce. One

of the most important features of
electrotechnical industry is the
rapid obsolescence of products

in areas such as consumer
electronics, but also in connection
to other industries - for example,
development in the automotive
industry.

he lack of workers with new skills is not just due to declining

I demographic trends or the unpreparedness of graduates

for performing this job. Technological development greatly

influences the development of employment directly in this area,
which is affected by two factors:

* Graduates do not possess the base of knowledge, skills and
competencies required by particular potential employers
concerning the high variability of production processes

* Declining demographic development causes the aging of
a company’s own employees, but also the rapid obsolescence of
their knowledge and skills.

High demands on workers

Enterprises must thus orient themselves on “recycling” existing
employees in terms of their continuous updating of knowledge and
skills. The surveys of staff requirements among employers point
out one interesting fact — whether small or big employers, they
particularly require the flexibility in the use of knowledge and skills
as well as the ability to learn from their employees, so they prioritize
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requirements on the employee’s “competences” (competence: the
ability to use the acquired knowledge and skills in practice). The
role of education in this case, therefore, is to provide the individual
with basic knowledge and skills and to teach them how to use or

modify them flexibly.

Cooperation in an international project

The international Erasmus + called SkillME project (Skills in the
Metalworking Industry and the Electrotechnical Industry) is focused
on this idea with the participation of the State Institute of Vocational
Education (SIOV), the Association of the Electrotechnical Industry
of the Slovak Republic (ZEP SR) and Associated Secondary School
of Electrical Stard Tura (ZSSE). The project operates with three
important tools in Slovakia: the National System of Qualifications
(NSK), the Slovak Qualifications Framework (SKKR) and ECVET
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tool — European Credit Transfer System in vocational education

and training.

NSK is a system containing qualifications described by two types

of standards:

* Qualifying Standard: includes descriptions of minimum
requirements for knowledge, skills and competences for the
qualification holder,

* Evaluating Standard: includes a description of how the learning
outcomes, set out in the qualifying standard values, including
the minimum criteria for success during the test for acquiring
the qualification.

SKKR hierarchically categorizes the qualifications included in
the NSK. Any qualification adopted at the national level must be
incorporated in one of the 8 levels of this framework, according to
the assessment of the qualification’s difficulty.

National Qualifications Frameworks

Most EU countries have developed their own national qualifications
framework; some countries also operate with multi - regional -
qualifications frameworks, for example, the United Kingdom and
Belgium. One of the most important functions of these frameworks is
to allow the mutual juxtaposition of qualifications or their parts thereof.
The ECVET tool is less known in our country, however it represents
the potential of further work with qualifications in the future and the
potential for supporting the recognition of such knowledge and skills
notacquired by individuals within the formal — schooling — educational
pathway. One of the most important aspects of ECVET is the possibility
of a qualification division into smaller units — units of learning outcomes
(JVV), and continuing to work with them separately. It allows e.g.:

* the preparation of individual courses or complete modules within

a certain course
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* the recognition of one or more JVVs, not the whole qualification

* the gradual accumulated recognized JVV up to acquiring
a relevant qualification as a whole

* the transfer of JVV among qualifications (common JVV for
several different qualifications) and others.

Strategy of the SkillME project

Four countries (Croatia, Lithuania, Slovakia and Slovenia)
performed an analysis of existing national qualifications for the
metalworking industry and electrotechnical industry within the
SkillME project on the basis of their content and the inclusion on
the levels of the relevant National Qualifications Frameworks. In
the second step, the consultations with representatives of employers
(small, medium and large) were held leading to the identification
of four areas in which the biggest gaps are noticeable (so-called
skills gaps):

* reading of technical documentation (Slovak Republic)

* materials

* CAD programming

* machine vision

These areas were transformed on the abovementioned JVV. Each
unit has been assigned a specific number of hours (25) and one
credit point. Due to the basic idea of the project — to provide to an
individual such learning outcomes they can utilize within the work
activities they perform — the structure of the learning outcomes
respects the working process:

Implemen- Documenta- Presentation
tation tion

Thisapproachfacilitates the evaluation process, since the examiner can
monitor the individual’s ability to perform, for example, a simulated
role during a complex task — from analysis and understanding of
the assignment up to the output or thought processes presentation.
Training programs for each JVV were developed after defining the
educational areas. Educational programs are designed to be useful
in school education, as well as within entrepreneurial education.
The next phase will represent a pilot testing of these programs in
selected schools and at selected employers.

Concerning the issue of an education style

The work on this project has yielded significant findings that will be
necessary to consider in the future when working with qualifications
at the national level. One of the expected characteristics of JVV is
their “independence”. The SkillME project, however, confirmed
the assumption of JVV interdependence in some cases and the need
for their internal structure within the qualification in which they
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occur. The JVV “Materials”, for example, is a typical example
of a unit that is interdisciplinary and can be separately educated.
Logically, the “Reading of the Technical Documentation” must
precede JVV because without the knowledge of the parameters
used, however, the individual may be able to identify the brand
for the given material, but the essence of reading the technical
documentation is also the ability to draw conclusions — for example,
to define the limitations or security risks based on the knowledge of
material properties. It is not possible to work with CAD software
without basic knowledge of the creation of technical documentation
and on the other hand, CAD/CAM technologies have already
become an essential part of education.

Technical Machine
 eteriss R caorcaw

Other issues are also being solved

Another interesting problem is the issue of increasing the JVVs
themselves, coherent with the “rise” of qualifications at the SKKR
levels: if the SkilIME project focuses on Levels 3 and 4 of the SKKR,
to what extent is it necessary that the JVV would be specific in
particular for qualifications at Level 3 and in particular at Level
4? Alternatively, is it possible that the qualifications as a whole
at the SKKR level would “grow”, but some of the JVV would
remain unchanged, i.e. retain the original level of the qualifications
framework? How will this approach affect the overall weight (or
value) of the qualification?

Last, but not least, is the question of prior learning defined as
“entry requirements”. In the context of school education, entry
requirements are unambiguous, since gaining certain degree of
education depends on the necessity of acquiring an educational
degree at the previous level. However, the world of qualifications
does not (yet) lay down such a requirement, as an essential
characteristic of the qualifications system is supposed to be the
flexibility and recognition of not only formal education, but also
the professional and personal experience of the individual.

As a key project

The State Vocational Training Institute as a coordinator of NSK and
SKKR, but also as National contact point for ECVET, in cooperation
with ZEP SR as a representative of employers and ZSSE as the
representatives of formal education, considers this project as one of the
key ones for planning the further development of vocational education
and training in its entirety —i.e. not only as school education, but in
the context of lifelong learning. The outcomes and experiences from
this project will serve as a basis for the pilot division of professional
qualifications into units for learning outcomes and when setting up
a system for acquiring qualifications or their parts thereof.
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