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Abstract The present study explores selected personality
characteristics of perpetrators and victims of intimate partner
violence (IPV), utilizing projective techniques such as the
Rorschach Inkblot Method and the Hand Test. The primary aimisto
analyze similarities and differences in personality traits between
these groups, with the research sample comprising individuals
assessed for forensic purposes. This unique perspective sheds light
on the psychological profiles pertinent to IPV cases. Key findings
revead distinct patterns in emotional regulation, aggression,
impulsivity, and coping mechanisms. Perpetrators exhibit increased
impulsivity and aggression, while victims demonstrate higher
emotiona instability and anxiety. These findings enhance our
understanding of IPV dynamics and support the development of
tailored interventions for each group. The study underscores the
significance of a dyadic, interactive approach to IPV, focusing on
both partners roles within relationship dynamics. It expands the
existing knowledge on IPV in the Slovak context, providing
valuable insights for forensic assessments, therapeutic strategies,
and prevention efforts. The results highlight the need for
multidimensional frameworks to address the complexity of IPV and
its broader societal implications.

Keywords Intimate Partner Violence, Projective Methods, Forensic
Assessment

1. INTRODUCTION

Intimate partner violence (IPV) is a significant societal problem
with profound and multifaceted consequences for individuals,
families, and communities. This phenomenon encompasses a range
of abusive behaviors, including physical violence, emotional abuse,
sexual violence, and coercive control, each leaving lasting
psychological, physical, and social impacts. According to the World
Health Organization (WHO), IPV is one of the most widespread
forms of violence, affecting millions globally each year and
transcending cultural, economic, and social boundaries.

Although its global relevance is widely recognized, IPV is not a
uniform phenomenon; instead, it exhibits diverse patterns influenced
by cultural, psychological, and socia factors (Straus, 1990; Johnson,
1995). Within Slovakia, research on IPV remans scarce,
underscoring the need for studies that explore the unique dynamics
and psychological characteristics of both perpetrators and victimsin
this context.

This study adopts a dyadic perspective, emphasizing the interactive
patterns between partners to understand the complexities of 1PV.
Previous research, such as Fortis (2018), has highlighted the utility
of projective techniques like the Rorschach Inkblot Method and the
Hand Test in examining aggression and dysfunctional behaviors in
intimate relationships. Her findings revealed comparable levels of
aggression across genders, with men demonstrating a dightly higher
tendency toward aggressive behavior. Similarly, Rode et a. (2015)
and Cirtkova (2020) have stressed the importance of understanding
psychosocial characteristics, attachment styles, and motivations for
violence, while distinguishing between different types of IPV to
tailor effective interventions.

Societal and cultural norms further shape the expression and
acceptability of IPV. Often, violence within intimate relationshipsis
driven by a desire to maintain control, exert power, and influence
the partner. Both male and female perpetrators display these
dynamics, as evidenced by studies like Prakash et a. (2018) and
Mazza et a. (2021). The psychologica toll of IPV is substantial,
with victims frequently experiencing depression, anxiety, and post-
traumatic stress disorder. These findings reinforce the importance of
tailored approaches that address the psychological, relational, and
cultural dimensions of IPV.

This research seeks to expand the understanding of IPV by
analyzing selected personality characteristics of perpetrators and
victims within the Slovak context. By employing projective
techniques such as the Rorschach Inkblot Method and the Hand
Test, the study provides a detailed examination of psychological
profiles relevant to IPV cases. This work aims to inform forensic
assessments, therapeutic interventions, and policy development,
contributing valuable insights to the field of IPV research and
prevention.

2. METHOD
2.1 Research Design

This study employs a cross-sectional forensic research design to
investigate selected personality characteristics of victims and
perpetrators of intimate partner violence (IPV). The research focuses
on individuals who underwent forensic psychological assessments
related to IPV cases in Slovakia between 2019 and 2023.
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2.2 Participants

The study sample consisted of 169 individuals, including 87 victims
(86 women and 1 man, mean age = 47.34 years, SD = 15.62) and 82
perpetrators (81 men and 1 woman, mean age = 46.85 years, SD =
11.78). All participants were assessed as part of court-ordered
forensic evaluations conducted during criminal investigations into
domestic violence offenses. Eligibility criteriaincluded documented
victim or perpetrator status in IPV cases and age under 65 years.
Exclusion criteria encompassed individuals involved in same-sex
relationships or cases that did not meet the criteria of an intimate
partnership.

2.3 Measurement Methods

To evaluate psychological characteristics, two projective techniques
were employed: 1) Rorschach Inkblot Method: Administered and
interpreted according to Exner's Comprehensive System, this
method was used to assess emotional regulation, impulse control,
and personality dynamics, 2) Hand Test: Applied to evaluate
aggressive tendencies, coping mechanisms, and interpersonal
functioning.

These tools were selected for their ability to provide nuanced
insights into the psychological profiles of individuals involved in
IPV and their consistency in forensic psychological practice.

2.4 Data Analysis

Quantitative data from the Rorschach Inkblot Method and the Hand
Test were analyzed using SPSS. Normality testing revealed non-
normal distributions, necessitating non-parametric methods. Chi-
square tests and Mann-Whitney U tests were used for group
comparisons, while multivariate logistic regression identified
predictors of group membership. Effect sizes (e.g., Cohen’'s d)
provided practical significance, with results interpreted through a
clinical lens.

2.5 Ethical Considerations

The use of data complied with § 13(3) of Act No. 382/2004 Coll. on
Experts, Interpreters, and Translators, which permits the processing
of data for scientific and educational purposes. Data processing
adhered to principles of personal data protection and anonymization,
with all analyses conducted exclusively at an aggregate level.

3. RESULTS

From the extensive statistical data collected, we present only the
most statistically significant findings, focusing on five key variables
from the Rorschach Inkblot Method: Lambda, CDI, WSumC, Afr,
and EA. These variables provide critica insights into the
psychological characteristics of 1PV victims and perpetrators. For
each result, Cohen’s d is reported as a measure of effect size, with
values of d = 0.2 indicating small effects, d = 0.5 moderate effects,
and d = 0.8 large effects.

Lambda measures the tendency to simplify complex stimuli. Higher
values indicate a defensive coping style aimed at reducing
psychological stress. Perpetrators had significantly higher Lambda
scores (mean = 2.00) compared to victims (mean = 1.57; p < 0.001,
d = 0.57), reflecting their reliance on simplifying strategies to
manage stress.

CDI (Coping Deficit Index) assesses the ability to cope with
stressful situations. Higher scores suggest difficulties in adaptation,

Vol. 13, issue 02

limited sociad maturity, and weaker coping mechanisms.
Perpetrators exhibited significantly higher CDI scores (mean = 4.15)
than victims (mean = 3.77; p = 0.004, d = 0.51), indicating greater
deficitsin coping strategies.

WSumC (Weighted Sum of Color Responses) reflects the ability
to regulate emotions and process emotional stimuli. Lower scores
indicate limited emotional regulation capabilities. Perpetrators
demonstrated significantly lower WSumC scores compared to
victims, highlighting their weaker capacity for emotional regulation
(p <0.05,d=0.48).

Afr (Affective Ratio) measures emotional reactivity, with higher
values representing greater emotional engagement and more intense
emotional responses. Victims had significantly higher Afr scores (p
< 0.01, d = 0.52) than perpetrators, indicating their heightened
emotional reactivity.

EA (Experience Actual) represents the breadth of available
psychological resources for coping with environmental demands.
Scores below 6 suggest limited adaptive capacity. Both victims
(mean = 4.53) and perpetrators (mean = 4.29) demonstrated
significantly lower EA scores compared to normative data,
indicating reduced resources for managing stress and challenges (p
=0.310,d = 0.16).

4. DISCUSSION

This study highlights significant psychological differences between
IPV victims and perpetrators, emphasizing their distinct coping
styles and emotiona capacities. Perpetrators rely heavily on
defensive mechanisms (elevated Lambda) and exhibit limited
emationa regulation (low WSumC). Their elevated CDI scores
indicate maladaptive coping strategies, which may exacerbate
aggressive behaviours. In contrast, victims display heightened
emotional sensitivity (higher Afr) and dlightly better emotional
regulation but still face deficits in adaptive capacity (lower EA).
These findings align with prior research, underscoring the
psychological toll of IPV on both victims and perpetrators.

Lambda and Defensive Strategies

Perpetrators  significantly higher Lambda scores indicate a
pronounced reliance on simplifying complex stimuli as a defensive
coping mechanism. This tendency daigns with maladaptive
responses to stress, enabling perpetrators to distance themselves
from the emotional complexities of their actions. Victims, while
scoring lower, aso exhibited elevated Lambda values, reflecting a
defensive response to chronic stress within abusive relationships.

If IPV is viewed as primarily motivated by a desire to exert control
and dominance, often stemming from fear of abandonment or failure
to elicit desired behaviour, perpetrators elevated Lambda values
highlight the narrowed perception through which they interpret their
circumstances. This narrowed cognitive framework leads
perpetrators to act on immediate impressions or "cues," often
without deeper reflection on the context or long-term consequences
of their actions. Such behaviour is less indicative of inherent
violence and more representative of immature and restricted
personality traits.

Coping Deficits and CDI

The elevated CDI scores among perpetrators highlight difficultiesin
managing interpersonal relationships and coping with stress. These
findings point to their limited social maturity and less developed
adaptive strategies, which may exacerbate violent behaviours.
Victims, despite scoring lower than perpetrators, also demonstrated
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coping deficits near the clinical threshold, suggesting that prolonged
exposure to abuse undermines their ability to adapt effectively.

The motivations driving perpetrators often include enforcing
control, eliciting desired behaviour, punishing perceived disoyalty,
and asserting dominance. These patterns align with the maladaptive
mechanisms associated with high CDI scores.

Emotional Regulation: WSumC and Afr

Perpetrators' lower WSumC scores underscore their limited capacity
for emotional regulation, which likely contributes to impulsive and
aggressive behaviour. In contrast, victims higher WSumC values
indicate relatively better emotional regulation, albeit still below
normative expectations.

Afr scores further differentiate the groups: victims heightened
emotional reactivity, as indicated by higher Afr values, reflects
intense emotional engagement and sensitivity. This vulnerability
may amplify the psychological toll of abuse and perpetuate cycles of
victimization.

EA and Adaptive Capacity

Both groups demonstrated lower-than-normative EA values,
suggesting  limited psychological  resources for managing
environmental demands. While victims scored dlightly higher, the
results emphasize significant deficits in adaptive capacity for both
groups, underscoring the need for targeted interventions.

Implications for Practice

These findings emphasize the necessity of tailoring interventions to
address the distinct psychological profiles of IPV victims and
perpetrators. Therapeutic approaches for perpetrators should focus
on enhancing emotional regulation and developing adaptive coping
strategies, targeting defensive patterns reflected in high Lambda and
low WSumC scores. Interventions could also address perpetrators
reliance on violence as a maladaptive strategy to manage insecurity
and maintain control within the relationship.

For victims, interventions should aim to bolster emotional resilience
and expand adaptive resources, such as increasing EA scores and
addressing vulnerabilities related to heightened Afr values.
Addressing the psychological nuances of both groups is essential for
breaking the cycle of IPV.

Limitations and Future Research

While this study offers valuable insights, it is not without
limitations. The reliance on forensic samples may restrict
generdizability to the broader population. Additionaly, the
excluson of same-sex relationships limits the applicability of
findings to this demographic. Future research should aim to validate
these findings in diverse populations and explore longitudinal
effects to capture the evolution of psychological patterns in IPV
dynamics.

Vol. 13, issue 02

5. CONCLUSION

By elucidating distinct psychological patterns among IPV victims
and perpetrators, this study advances the understanding of 1PV
dynamics. These findings provide a foundation for developing more

effective, evidence-based forensic assessments, therapeutic
interventions, and prevention strategies. Addressing the

psychological nuances of IPV is essential for mitigating its profound
impact on individuals and rel ationships.
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Abstrakt Clanok sa zameriava na vnimanie a implementaciu
inovativnych prvkov vo vyucbe na prvom stupni zakladnych §kol na
Slovensku. Cielom vyskumu bolo preskumat’, ako ucitelia na tejto
Urovni vzdelavania vnimgu nové pedagogické pristupy a
technolégie a ako ich integrujit do svojej vyucbovej praxe.
Hlavnymi cielmi vyskumu boli identifikdcia charakteristickych
znakov inovativnych ugitelov na 1. stupni ZS na Slovensku a
zistenie, Co tito ucitelia povazuju za pedagogické inovacie vo svojej
praxi. Vyskum vyuzival kvantitativnu metodoldgiu, konkrétne
dotaznikovli metodu. Vyskumny subor tvorili uditelia na prvom
stupni zakladnych $k6l na Slovensku, s po¢tom respondentov 410.
Vysdedky vyskumu odhalili viaceré zaujimavé poznatky o vnimani a
implementécii inovacii u¢itel'mi. Na zéklade tychto vysledkov sme
charakterizovali dolezité aspekty vnimania a implementécie inovacii
a vytvorili sme novu typoldgiu inovativnosti ucitelov.

Kli¢ova slova inovativne prvky vyucby, typologie ucitelov,
inovativny ucitel, vnimanie inovacii vo vyucbe, implementacia
inovacii vo vyucbe.

1. UVOD DO PROBLEMATIKY

V oblasti vzdelavania sa v poslednych desatrociach vyrazne zmenili
metédy vyucby a ucenia. Moderné vzdelavanie Coraz viac zahina
inovativne technolégie, nové pedagogické pristupy a metédy. Tieto
zmeny vytvaraju prilezitost pre kritickli analyzu, hodnotenie a
ZlepSovanie vzdeldvacieho procesu na prvom stupni zakladnych
&kol. Pedagogické inovécie sa mdzu chapat’ ako zmeny a obnovenie
obsahu vzdelavania, metdd a foriem prace, koncepcie vyucby,- 458 -
metodickych postupov uéitel’ov, ako aj celého Skolského systému a
institacii (Petlak 2012). Inovacie moéZeme definovat’ ako umyselny
proces zmien, ktory sa snazi modernizovat a zlepSovat rdzne
aspekty vzdelavania, ako si predmety, javy, nastroje, organizécia
préce, institdcie a systémy (Obdrzalek et al. 2004).

Okrem definovania pedagogickych inovécii je dolezité venovat
pozornost réoznym typom, druhom a formam tychto inovécii.
Pedagogické inovécie a ich Specifické podoby v praxi tfeba vnimat’
ako reakciu na spologenské, ekonomické, socidlne a politické zmeny
sucasnej doby. Preto je potrebné zohladnit' rézne klasifikacie
pedagogickych inovacii a urcit’ ich kategorie a kritéria. V sti€asnosti
mozeme pedagogické inovacie v pedagogike identifikovat’ podla

réznych kritérii. Podla kritéria technologie napriklad zahfiiaji
digitadlne aplikécie a portdly; podl'a kritéria stratégii, metod a foriem
vo vyuCovani zahffiaji napriklad gamifikaciu, kooperativne a
skupinové vyucovanie; podla kritéria koncepcie vyucovania
zahfhajo  projektové  vzdeldvanie, zaujmové vzdelavanie,
personalizované vzdeldvanie, zazitkové vzdeldvanie, partnerské
vzdelavanie alebo ekopedagogiku (Cristol 2023).

V ramci témy je dolezité uviest relevantné typoldgie ucitelov.
Podl'a Porubského a kol. (2014) mb&Zeme v stvislosti so su¢asnymi
zmenami vo vychove a vzdelavani na primarnom stupni hovorit’ aj o
zmene vnimania ucitel'skej profesie, pricom ucitel’ je chapany ako
tvorca kurikula. Profesionalita ucitela sa tak stdva kluCovym
prvkom kurikuldrnej reformy. UcCitel by mal byt vnimany ako
autonémny tvorca zmien v kurikule, ktory vyuziva rézne Grovne
svojg profesijng autondmie. Medzi tieto Urovne patri vSeobecna
profesijna autonémia, osobné a kolektivna profesijn autondémia a
manazérska autondmia. Toto priamo slvisi s tym, ako ucitelia
vnimaju svoju rolu v kontexte zmien ich profesie a pristupu ku
kurikulu. Rozlisuju sa tri typy ucitelov: vyvojovi projektanti
kurikula, tvorcovia kurikula a implementétori kurikula. Cox (2019)
identifikuje 15 modernych zru¢nosti, ktoré by mal ucitel' 21.
storo¢ia mat: prisposobivost, dovera, komunikacia, spolupraca,
priebezné ucenie, napaditost, vedenie, organizacia, otvorenost
novym veciam, odhodlanost’, online reputécia, putavost, pochopenie
technol égii, duSevna hygiena a inSpiréacia. Petlak (2012) v kontexte
inovativneho ucitel’a zdoraziuje autonémiu ucitel’a ako profesionala
a uditela budtcnosti. Ucitel' by si mal vytvarat' vztah k svojej
profesii, podporovat’ vztahy a interakcie medzi ucitel'om a ziakom,
zmenit' svoj vnutorny postoj a mysliet na aktivitu ziakov pocas
vychovno-vzdelavacicho procesu. Mal by tiez vyuZivat slobodnd
volbu v pedagogickej a didakticke] préci, samovzdeldvani a
participacii na aktivitach skoly. Schulman (v Petlék, 2012) hovori o
siedmich délezitych oblastiach pre ucitel’a budicnosti: predmetovo-
odborné vedomosti, v3eobecno-pedagogické vedomosti, znalost
kurikula, odborné didaktické vedomosti, poznanie charakteristik
ziakov, znalost’ kontextov vzdelavania a filozofické a historické
zézemie z&merov a hodn6t vo vzdeldvani.

V neposlednom rade je potrebné spomenut’ aj vyskumy, ktoré sa
zaoberali touto problematikou na Slovensku. Medzi ne patri
Kresilov vyskum z roku 2010, ktory analyzuje kurikularnu reformu
Skolstva na Slovensku v komparativnom kontexte. Dal$im
vyznamnym prispevkom je Stidia Kosovej a Porubského z roku
2011, ktord sa zaobera transforméciou vzdeldvacieho systému po
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roku 1989 s dérazom na primarny stupeii vzdelavania. Zaujimava je
g vyskumna stidia Bagalove) z roku 2011 pod zastitou Slovenského
pedagogického Ustavu, ktord skima pedagogické inovécie z
pohladu pedagdgov a riaditelov §kol. Tento vyskum sa zaoberal
zavadzanim pedagogickych inovacii ucitelmi a riaditelmi na
z&kladnych skolach na Slovensku a vyuzil metddy dotaznikového
prieskumu a obsahovej analyzy Skolskych vzdeldvacich programov.
Bagalova ma aj d’al$iu vyskumnua $tdiu z roku 2016, ktord4 sa
venuje experimentalnemu overovaniu pedagogickych inovacii na
&oldch na  Slovensku.  Stidia  predstavuje  niekol’ko
experimentalnych  inovacii a pontka priklady projektov
experimentalneho overovania spolu sich charakteristikou a moznym
uplatnenim na zakladnych Skoléch.

1.1 Cieledotaznikového vyskumu
Ciel'mi dotaznikového vyskumu boli:

= identifikovat’ charakteristické znaky tych ucitel'ov na 1. stupni
ZS na Slovensku, ktori sa povazuja zainovativnych.

= zistif, ¢o uitelia na 1. stupni ZS na Slovensku, ktori sa
identifikuju ako inovativni, povaZuju za pedagogické inovécie
VO SvVOj€ praxi.

Ako vyskumny problém k naSej problematike sme si zvalili tento:

= vyuzivanie a interpretacia pedagogickych inovécii uéitelmi na
1. stupni ZS,
= charakteristika inovativnych ucitel'ov na 1. stupni ZS.

Pri vyskumnom probléme — vyuZivanie a interpretacia
pedagogickych inovacii ugitePmi na 1. stupni ZS nés préave zaujima
prakticka rovina toho jako uditelia pedagogické inovacie vnimajq,
ako sa vyjadrujt k ich vyuzivaniu, ako zdovodnuju ich vyuZzivanie,
ako ich interpretuju vo vychovno-vzdeldvacom procese. Vyskumny
problém tykajlci sa charakteristiky inovativnych uditelov na 1.
stupni z&kladnych $kal bol zvoleny s cielom zistit,, ako ucitelia sami
seba vnimaju — ¢i ako tradiéni, alebo inovativni — a na akom zéklade
svoje vhimanie argumentu;jd.

2. METODY VYSKUMU

Vyskum sa rieSl pomocou kvantitativng metodolégie ako
konkrétnu vyskumni metédu sme zvolili dotaznik. Dotaznik je
vyskumna metdda, ktord sa povazuje vo vyskume za jednu z
najpouzivanejsich metéd. Vyuziva sa na masové, rychle zistovanie
nazorov, postojov, faktov, preferencii, zdujmov o ur€ity jav alebo
¢innost’. Vo vyskume sa moze pouzit’ jako hlavna vyskumné metdda
alebo dopliujuca alebo exploraéna (Gavora, 2010). Vyskumny
stbor tvorili uditelia na prvom stupni zakladnych §kol na Slovensku.
Pocet respondentov vyberového siboru je 410. Spdsob vyberu
vyskumnej vzorky mozeme charakterizovat’ jako reprezentativny a
dostupny. 180 o respondentov — ugitel'ov zastupenych zo vietkych
samospravnych krajov miest a obci na Slovensku. Pre kvantitativny
vyskum bol pouZity dotaznik ako vyskumny nastroj vlastne)
konstrukcie vytvoreny v elektronicke) podobe na Google Forms.
Dotaznik tvoria Skalované polozky na Likertovej Skdle od 1 po 5,
polouzatvorené polozky (jednoduchy, viacnasobny vyber, s
moznost'ou iné, kde mézu respondenti vyjadrit’ svoj ndzor vlastnymi
slovami).

Ziskané data z kvantitativneho vyskumu prostrednictvom dotaznika
boli spracované statisticky deskriptivne a pomocou inferenénej
Statistiky. Vyhodnotenie a interpretécia dé prebiehali v podobe
tabuliek (textové, prehladové, obrazové) a grafov (stipcové,
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kolacové) s deskriptivnou Statistikou, presnymi Ciselnymi udajmi,
poctami, percentualnym vyjadrenim a korelaénymi koeficientami.
Na tabulkové a grafické znazornenie dat z dotaznika bol pouzity
program MS Excel. Na ucely Statistickej analyzy a spracovania dat
sme pouzili program SPSS v. 21.0. Na zaklade vytvoreného
vyskumného dotaznika sme u uéitel'ov skumali ich sebahodnotenie
v $pecifickych aspektoch vyucby, ich vnimanie inovativnych prvkov
VO vyucbe a ich implementaciu inovativnych prvkov v ramci
$pecifickych aspektov vyucby. VSetky tieto premenné boli merané
pomocou viacerych dotaznikovych poloziek. Na zéklade ich
celkového resp. priemerného skére boli  vyratané skore
nasledovnych 6 subskdl dotaznika, s ktorymi sa d’alej pracovalo v
ramci viacerych Statistickych analyz.

Ako vyskumné otazky sme si v naSom vyskume zvolili nasledujlce:

VO2: Aka je typologia ucitela z hladiska sebahodnotenia v
$pecifickych aspektoch vyucby, vnimania inovativnych prvkov vo
vyucbe v ramci Specifickych aspektov vyucby?

VO3: V ktorych charakteristikéch sa vo vyznamngj miere liSia
uGitelia na 1. stupni ZS na Slovensku, ktori sa povaZuji za
inovativnych, od tych, ktori sa povazuju za tradicnych?

VO3a: V ktorych charakteristikach sa vo vyznamnej miere liSia
uditelia na 1. stupni ZS na Slovensku, ktori sa povazuju za
inovativnych, od tych, ktori sa povazuji za tradi¢nych

v ramci nami navrhnutého teoretického model u?

VO3b: V ktorych charakteristikédch sa vo vyznamnej miere liSia
uditelia na 1. stupni ZS na Slovensku, ktori sa povaZujl za vysoko
inovativnych od tych, ktori sa povazuja za mierne inovativnych, za
tradiénych v ramci Statistického modelu generovaného zhlukovou
analyzou?

VO4: Ako sa inovativni a tradi¢ni uéitelia liSia v interpretacii nimi
uplatiiovanych inovativnych prvkov v procese vyucby?

VO4a: Ako sa ucitelia, ktori sa povazuju za inovativnych, a ucitelia,
ktori sa povazuji za tradiénych v rdmci nami navrhnutého
teoretického modelu, liSia v interpretécii nimi uplatiovanych
inovativnych prvkov v procese vyucby?

VO4b: Ako sa ucitelia, ktori sa povazuju za vysoko inovativnych, a
ucitelia, ktori sa povazuji za mierne inovativnych, za tradicnych v
rémci Statistického modelu generovaného zhlukovou analyzou, liSia
v interpretacii nimi uplatfiovanych inovativnych prvkov v procese
vyucby?

VO5: Na zaklade ktorych aspektov vnimania inovativnych prvkov
vo vyucbe mozno u ulitelov v Statisticky vyznamnej miere
predikovat’ mieru ich vnimanej inovativnosti?

3. VYSLEDKY

V dotaznikovom vyskume sme dospeli kvela zaujimavym
vysledkom a zisteniam. My pre tcely tohto ¢lanku uvadzame 2
nasleduijtce vysledky.

VO2: Akad je typologia ucitela z hladiska sebahodnotenia v
$pecifickych aspektoch vyucby, vnimania inovativnych prvkov vo
vyucbe v ramci $pecifickych aspektov vyucby?

Vyskumnti otazku, aka je typologia ucitela z hladiska
sebahodnotenia v S$pecifickych aspektoch vyucby, vnimania
inovativnych prvkov vo vyucbe a implementacie inovativnych
prvkov v ramci Specifickych aspektov vyucby, sme skumali
pomocou dvojkrokovej zhlukove (klastrovej) analyzy. Ta nam
umoznila identifikovat’ typy ucitel'ov, ktoré mozno Specifikovat’ a
kategorizovat’ na zaklade urovne nasledovnych nami vytvorenych
kontinudlnych premennych — Dizka pedagogickej praxe, Vnimana
miera inovativnosti, Roznorodost’ metdéd a stratégii na motivéciu
ziakov, Roznorodost metod na podporu rozvoja myslenia a

10
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problémového rieSenia u ziakov, Roznorodost metdod na
posudzovanie efektivnosti organizacie vyucby a Roznorodost
digitalnych technoldgii pravidelne vyuzivanych pocas vyucovania.
Do analyzy tak vstupovalo 7 kontinudinych premennych. V ramci
dvojkrokovej zhlukovej analyzy sa ako najspol'ahlivejsi ukazal
model s 3 zhlukmi, ktory dosahoval stredni mieru kvality —
vysvetloval 20 % variancie. NajvysSiu dolezitost pre tvorbu
zhlukov mala premenna Réznorodost” metdd na podporu rozvoja
myslenia a problémového riesenia u ziakov uloh (1,00). Z hl'adiska
délezitosti pre tvorbu zhlukov nasleduju premenné Vnimana miera
inovativnosti (0,61), Réznorodost metod a stratégii na motivaciu
Ziakov (0,60), Miera inovativneho spravania (0,48) a Roznorodost
metdéd na posudzovanie efektivnosti organizacie vyucby (0,48).
pedagogickej praxe (0,16) a Roznorodost’ digitalnych technologii
pravidelne vyuzivanych pocas vyucovania (0,29).

Mozno zhrnit, Ze uéitelia zaradeni do 1. zhluku dosahuju najvySSie
Urovne vSetkych analyzovanych premennych, svynimkou
premennej Dizka pedagogickej praxe, ktori maju na podobnej
arovni ako uéitelia zaradeni do 2. zhluku. Z uvedeného dévodu sme
1. zhluk pomenovali Vysoko inovativny pristup. Ug¢itelia v 3. zhluku
dosahuji najnizSie Urovne vsetkych analyzovanych premennych
vratane premennej DiZka pedagogickej praxe. Z uvedeného dévodu
sme 3. zhluk pomenovali Tradi¢ny pristup. Ucitelia zaradeni do 2.
zhluku dosahuji v ramci vsetkych analyzovanych premennych
hodnoty vyssie ako ucitelia zaradeni do 3. zhluku, azaroven nizsie
ako uitelia zaradeni do 1. zhluku (svynimkou premennej Dizka
pedagogickej praxe). Z uvedeného dévodu sme 2. zhluk pomenovali
Mierne inovativny pristup.

Tabulka 1 Typoldgia ucitela zhladiska sebahodnotenia
v $pecifickych aspektoch vyucby, vnimania inovativnych prvkov
vo vyucbe a vnimanie implementéacie inovativnych prvkov v rdmci

Specifickych aspektov vyucby
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TYPOLOGIA UCITEIOV NA zéklade
vysledkov zhlukovej analyzy

96
24%

210
51%

® \/ysoko inovativny pristup ® Tradi¢ny pristup
M Mierne inovativny pristup

VO5: Na z&klade ktorych aspektov vnimania inovativnych prvkov
vOo vyucbe mozno u ucitelov v Statisticky vyznamnej miere
predikovat’ mieru ich vnimanej inovativnosti?

Vyskumni otézku, na z&klade ktorych aspektov vnimania
inovativnych prvkov vo vyucbe mozno u ucitelov v Statisticky
vyznamnej miere predikovat’ mieru ich vnimang inovativnosti, sme
skimali pomocou viacnasobnegj linedrngj regresng analyzy.
Vysledky analyzy ukazali, ze miera vnimanej inovativnosti ucitelov
je Satisticky vyznamne pozitivne podmienend vnimanou
roznorodostou metdod vyuzivanych na podporu myslenia a
problémového rieSenia u ziakovp = 0,200, p < 0,001, ¥manou

réznorodostou pravidelne vyuzivanych digitélnych technoldgii, p =
0,106, p = 0,012, a mierou inovativneho spravania, B = 0,472, p <
0,001. Z pozitivneho smeru predikcie vyplyva, ze ¢im vyssia je u
ucitela vnimanad réznorodost metdd vyuzivanych na podporu
myslenia a problémového rieSenia Uloh u ziakov, ¢im vyssia je
vnimana roznorodost’  pravidelne vyuzivanych = digitalnych
technolégii, a ¢im vysSia je vnimana miera inovativneho spravania,

Dvojkrokova zhlukové analyza 5 Zhl3uky - tym vysSa je J(:JhO miera vnimanej inovativnosti. Kombinacia
o Vysoko v&etkych nezavidych premennych zahrnutych v regresnom modeli
Pomenovanie inovativny 1;;:‘;:3';)’ inovativny vysvetlovala celkovo 35,4 % variability (Adj.R2 = 0,354) vo
';;'52“:/" — 23‘;”;“2% vnimang Urovni inovativnosti uéitefov. Tento vysledok bol
5 N A . . 2% 4% 4% = -, .. - , _
Velkostvramfl vydwmnehos.ub'oru (N = 210) (N = 104) 96) Statisticky vyznamny, s F(6,403) = 38,372, p < Q,OOl. Tento
Premenné Atribaty vysledok dosahoval vysoku troven vecnej vyznamnosti (R2 > 0,25).
Réznorodost’ metdd Dolezitost’ 1,00
na podporu rozvoja . . L .
myslenia Priemerna Tabulka 2 Predikcia miery vnimanej inovativnosti na zaklade
a problémového hodnota 334 246 493 b ch ekt . I r h k rucbe (N =
riesenia u ziakov vybranych aspektov vnimania inovativnych prvkov vo vyucbe (N =
Vnimana miera D‘?lemm{ 061 410)
. . : Priemerna
inovativnosti hodnota 373 3,19 4,18 Mieravnimang inovativnogti
Réznorodost’ metéd Ddlezitost’ 0,60 Predikte 5 . P \ Adi R E
égif i ; iktory p i p
astrategit Priemerna 368 2,69 5,08 (df, df2)
na motivaciu Ziakov hodnota Dizka
Vnimanie, Délezitost’ 0,48 pedagogickg 0001 0002 002 0551 0582
sebahodnotenie miery Priemerné praxe
inovativneho hodnota 4,19 3,73 4,54 Rmadd
spravania adratégi - 0020 - 0403 0687
Roznorodost’ metod Dolezitost 0,48 namativadu 0008 2 0020 ; )65
na posudzovanie Priemerné 7
Efe.kl,'v.mi;}:w,by hodnota s 231 400 Rprgdﬂéd
or na u
Raoznorodost’ Dolezitost’ 0,29 mygpor 0095 0024 0200 30905 <0,001
digitalnych technolégii aprobries 7 0354 (3&3.]32) <0001
WuZF:':z\r/tl}?fllanIfoc'as P:]::)mga 3,35 242 384 annc‘gjégz '
vyulovania dekt.arg 0015 004 0028 0599 0549
praxe hod 24,09 15,95 24,97 Réznorodost’
odnota praviddne 0052 0021 0106 2052 0012
wyuz. DT
s - . . « s . Miera
Graf 1 Typoldgia ucitel’a z hl'adiska sebahodnotenia v Specifickych inovatineno 0520 0047 0472 11008 <0001
aspektoch vyucby, vnimania inovativnych prvkov vo vyucbe préavania

aimplementacie inovativnych prvkov v ramci Specifickych aspektov
vyucby
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4. DISKUSIA

Druhym vyskumnym cielom bolo identifikovat' charakteristické
znaky tych uéitefov na 1. stupni ZS na Slovensku, ktori sa povazuja
zainovativnych. K tomu prislichala druha vyskumna otazka, ktorou
sme riesili aka je typoldgia ucitela z hladiska sebahodnotenia v
$pecifickych aspektoch vyucby, vnimania inovativnych prvkov vo
vyucbe a implementécie inovativnych prvkov v ramci $pecifickych
aspektov vyucby. Vzhl'adom na vysledky dvojkrokovej zhlukovej
analyzy mozno konstatovat’, Ze existuju tri rozdielne typy ucitel'ov v
oblasti sebahodnotenia v $pecifickych aspektoch vyu€by, vnimania
inovativnych prvkov vo vyucbe a implementacie inovativnych
prvkov. Prvy zhluk, oznacovany ako ,,vysoko inovativny pristup®,
predstavuje ucitelov, ktori dosahujii vysoké urovne vo vsetkych
analyzovanych premennych, s vynimkou dizky pedagogickej praxe,
ktora je vSak na podobnej arovni ako v druhom zhluku. Tento zhluk
by mohol byt povazovany za skupinu ulitelov s vyrazne
inovativnym pristupom k vyucbe. Druhy zhluk, oznacovany ako
»mierne inovativny pristup®, reprezentuje uditelov s mierne niz$imi
hodnotami vo vSetkych premennych v porovnani s prvym zhlukom,
ale s vySSimi hodnotami nez treti zhluk. Této skupina sa javi ako
strednd cesta medzi vysokou inovativnost'ou a tradi¢nym pristupom.
Treti zhluk, oznaovany ako ,radiény pristup®, zahffia uéitelov,
ktori dosahuju ngnizSie drovne vo vsetkych analyzovanych
premennych, a ich dizka pedagogickej praxe je v priemere niZia.
Tento zhluk by mohol byt interpretovany ako skupina uéitelov s
tradiénym pristupom k vyucbe. V kontexte teoretickych vychodisk
problematiky dizertanej prace je mozné zaverom konstatovat,, ze
existuje variabilita v pristupoch ucitelov k inovaciam vo vyucbe.
Tieto identifikované typy ucitelov moézu sluzit ako vyznamny
prispevok k porozumeniu a formulovaniu stratégii podpory inovéacii
v oblasti vzdeldvania na prisusnom stupni Stadia. Vyhodnotenie
tychto typov ucitelov mdze poskytnut’ uzitoéné usmernenia pre
vyvoj programov na profesijny rozvoj a podporu uéitelov s cielom
zlepsit’ kvalitu vyucby a inovacii vo vzdelavacom prostredi.

Piatou vyskumnou otdzkou sme riesili a zistovali na zéklade ktorych
aspektov vnimania a implementacie inovativnych prvkov vo vyucbe
mozno u ucitelov v Statisticky miere predikovat’ mieru ich vnimane;j
inovativnosti. je zjavné, Ze roznorodost metdéd podporujucich
myslenie a problémového rieSenia uloh, pravidelné vyuZivanie
digitalnych technologii a miera inovativneho spravania ucitelov
predikuju ich vnimanu inovativnost’ vo vyucébe. Tieto faktory tvoria
kl'ai¢ové determinanty, ktoré pozitivne ovplyviiuju mieru, do akej
uditelia povazuji svoju vyucbu za inovativnu. Zistenie, Ze tychto
premennych vysvetluje 35,4 % variancie v Urovni vnimanej
inovativnosti, je vyznamné, pretoZze ukazuje, Ze tieto aspekty maju
znaény vplyv na celkovy dojem ucitelov o ich inovacnosti vo
vyucbe. Vysledky naznacuju, ze ucitelia, ktori aktivne uplatiuju
roéznorodé metddy, Casto vyuzivaju digitalne technologie a prejavuju
inovativne spravanie, maju vic¢siu tendenciu vnimat’ svoju vyucbu
ako inovativhu (tabulka 18). Tieto zistenia sa zhoduju s
teoretickymi predpokladmi, ktoré zdoraziiuji vyznam diverzity vo
vyucovacich pristupoch, technologického vyvoja a inovaéného
myslenia ucitelov. Interpretacia téchto vysledkov v ramci
teoretickych  vychodisk  problematiky  potvrdzuje — ddleZitost’
podporovania tychto aspektov pri rozvoji inovativngl pedagogiky a
zdoraznuje ich potencidlny vplyv na kvalitu vzdelavania a
angazovanost’ ziakov.
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5. ZAVER

Inovécie vo vyuébe na prvom stupni ZS na Slovensku predstavuju
potencialnu cestu k zlepSeniu vzdeldvacieho procesu. Na zéklade
nasho vyskumu sme zistili, ako ucitelia vnimali pedagogické
inovacie, ako ich implementovali do vychovno-vzdeldvacieho
procesu a Ci existovali aj vyzvy pri ich implementacii. Na zaklade
tychto zisteni je dolezité poskytnat’ uéitefom adekvatnu podporu,
odbornu pripravu a zdroje, aby mohli uspesne a efektivne integrovat’
inovativne prvky do svojej vyucby. Tento krok méze prispiet’ k
zvy3eniu kvality a relevancie vzdelavania na prvom stupni ZS na
Slovensku. Zavery nasho vyskumu mozu byt’ vyuzité na podporu a
posilnenie inovacii vo vyucbe na prvom stupni zakladnej $koly na
Slovensku, ¢im by sa mohlo zlepsit’ vzdelavanie a vysledky ziakov v
tejto kriticky dolezite faze ich vzdelavania.
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Abstrakt Vedecky prispevok sa zaoberd fenoménom virtudnych
influencerov, ktori sa v poslednych rokoch stali kI'icovou stiast'ou
digitdneho marketingu. Virtuani influenceri, vytvoreni pomocou
technolégii CGI a 3D modelovania, prindSaju nové prilezitosti v
oblasti propagacie produktov, no sudasne vyvolavaji otazky
tykajuce sa fenoménu technologicke interferencie, kognitivneho
pretazenia a etickych vyziev. Vedecky prispevok analyzuje vyvoj a
kategorizaciu  virtudnych influencerov, ich vyuZitie v
marketingovych kampaniach a dopady na sprévanie a rozhodovanie
pouzivatelov. Osobitnd pozornost je venovana ich potencidlu v
edukacii, ako aj rizikdm spojenym s posiliiovanim stereotypov a
Sirenim dezinformécii. Na z&klade skimania slovenského prikladu
BejbyBlue prispevok poukazuje na unikétny prienik technolégie,
kreativity a marketingu, priCom zddraziuje potrebu kritickej
medialngl gramotnosti v digitdlnom veku.

Kli¢ova slova virtudny influencer, technologicka interferencia,
socidlne média, medidlna gramotnost’, digitdlne inovacie, kritické
myslenie

1. UvoD

Digitalne technologie sa vyvijaji exponencidlnym tempom, co
zasadne ovplyviiuje mnohé aspekty nasich Zivotov. S prichodom
digitdnych hier, kde méZzu pouZivatelia v zastUpeni za virtudnu
postavu realizovat’ ré6znorodé Cinnosti v generovanych priestoroch,
bolo len otazkou casu, kedy sa tato technoldgia vyvinie do takej
miery, Zze samotni pouzivatelia prenikni do tychto virtudinych
svetov. Tento fenomén dnes zahfa nielen rozsirena (augmentovan)
reditu (AR) a virtudnu reditu (VR), ade g fenomén znamy ako
virtualne influencerstvo.

Virtudlna redlita (VR) predstavuje simuléciu redlneho sveta alebo
fiktivneho trojrozmerného priestoru, v ktorom mézu pouzivatelia
interagovat’ s digitalnymi objektmi prostrednictvom zmyslovych
vstupov. Singh a Singh (2017) definuju VR ako technol6giu, ktord
umoziiuje uzivatelom ponorit sa do prostredia vytvoreného
pocitadom, kde dochadza k zazitkovému prenosu do iného sveta.

Prvé aplikacie VR boli realizované v oblasti Skolstva a hier.
Postupny pokles cien hardvéru a technologicka inovativnost’
umoznili masové rozsirenie tejto technoldgie, ¢o z nej robi dostupnu
nielen pre rekreacné vyuzitie, ale aj pre profesondne aplikécie.
Subék (2016) rozdel'uje VR na 3tyri hlavné typy:

=  Mobilna virtudlna redlita predstavuje najdostupnejSi model, k
akému sa Sirokd verejnost’ vie dostat. Dne$né smartfony su
dostupné s dostato¢ne vykonnymi procesormi, ale aj vac¢Simi
displeimi, ktoré si vhodné pre dosiahnutie kvalitného
digitalneho zazitku. Najvacsi
jednozna¢ne mobilnda VR Google Cardboard, ktora sa sklada z
karténovej Sablony.

=  Desktopova virtudna redlita, inak znama g ako virtudna
readlita pre pocitae, je jednou z najdrahsich moznosti preZitia
digitalneho zazitku. Pocita¢ ma uz asi kazda domacnost’, avSak
nie vSetky pocitace st dostatocne vykonné na to, aby dokazali
spustit’ softvér pre VR. Jednym z najznamejsich projektov VR
je Oculus Rift, avSak jeho predaj je obmedzeny iba pre niektoré
krajiny a Slovensko medzi ne nepatri.

= Konzolova virtudna redita predstavuje nama lacneSiu
aternativu desktopove] VR, pretoze funguje na konzole a
zatial' jedint konzolovii VR predstavila spolo¢nost’ Sony. Je
mozné ju spustit’ na konzole PlayStation 4 a projekt vyvojari
nazvali Morpheus. Jg konkurencia s nédzvom Scorpio, od
spolocnosti Microsoft, je zatial iba v Stadiu vyvoja a tym
padom momental ne na trhu nema aktivnu konkurenciu.

= Standaone virtudlna redita je najnovdi typ VR, ktora
nepotrebuje ziadne vypocltové zariadenie na jej spustenie.
Dizajnom sa podoba mobilnej VR, ale pouzivatel k
nepotrebuje d’alSie zariadenie, sama je schopna plne fungovat’
ako kompletny VR headset. S takymto typom VR pridli natrh
vyskumné laboratoria spolo¢nosti Meta.

Virtualna realita sa dnes vyuziva v Sirokom spektre oblasti vratane
mediciny, architektury, vzdelavania a zabavy. Zaroven otvara
priestor pre nové marketingové stratégie, vrdtane virtudnych
influencerov.
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2. CIEL A METODIKA

Hlavnym cielom vedeckého prispevku bolo preskumat’ fenomén
virtudlnych influencerov v kontexte technologicke interferencie a
analyzovat' ich vplyv na spravanie, rozhodovanie a kognitivne
procesy pouzivatel'ov. Prispevok sa snazil identifikovat’ potencidlne
prinosy a rizika spojené s vyuZivanim virtudinych influencerov,
pri¢om osobitny doraz bol kladeny na etické vyzvy, transparentnost’
a potrebu regulécie ich obsahu. Ulohou vedeckéno prispevku bolo
prispiet k lepSiemu pochopeniu toho, ako technologické inovacie
formuja interakcie medzi digitalnym obsahom ajeho publikom.

Pri spracovani problematiky  virtudnych influencerov a
technologickej interferencie bola pouZzita kombinacia kvalitativnych
a kvantitativnych vyzkumnych metdd. Vedecké béadanie bolo
zamerané na analyzu dostupnych sekundarnych zdrojov, vrétane
vedeckych ¢lankov, odbornych publikacii a online databaz so
Specifickym dbrazom na fenomén technologickej interferencie,
vyvoj virtudlnych influencerov a ich vplyv na pouZivatelov.
V rédmci pripadovej Stadie bol analyzovany projekt slovenske)
virtudlng influencerky BejbyBlue. Zamerali sme sa na jg digitdnu
tvorbu, komunikacné stratégie a reakcie pouzivatel'ov na jej obsah.
Pripadova $tudia bola doplnena o rozhovory s autormi projektu a
analyzu verejne dostupnych prispevkov na socialnych sietach. Na
zaklade ziskanych poznatkov boli formulované odporticania pre
tvorcov obsahu, marketingovych odbornikov a vzdelavacie
indtiticie s cielom minimalizovat’ negativne dopady technologicke;j
interferencie a podporit zodpovedné vyuzitie virtualnych
influencerov.

3.VYSLEDKY A DISKUSIA

Pojem influencer sa vo verejnom diskurze casto spaja s
jednotlivcami, ktori aktivne pdsobia na socianych médiach a
vytvaraju obsah ovplyvilujici mienku alebo spotrebitel'ské
rozhodnutia svojho publika. Tento koncept je vSak nutné zasadit’ do
SirSieho historického kontextu, kde prvymi influencermi nemuseli
byt digitalne aktivne osoby, ale napriklad verejné autority,
odbornici aebo predstavitelia profesii s vysokou médidnou a
spolocenskou viditel'nost’ou. Takymito "nedigitalnymi
influencermi" boli napriklad lekari, novinari, ¢i prislusnici verejnych
zloziek, ako policajti alebo hasi¢i.

Koncept digitdineho influencerstva, ako ho pozname dnes, zadal
ziskavat' popularitu od roku 2016, ked’ socidlne médid prekrocili
hranice jednoduchého komunika¢ného nastroja a stali sa
dominantnym zdrojom informécii pre Siroké publikum (Yufada &
Simanjuntak, 2023). Tento fenomeén podnietil odbornikov k definicii
a kategorizacii influencerov na zéklade réznych parametrov. Podl'a
Sanahuju (2020) sa influenceri vyznacuju tromi klIacovymi
vlastnostami:

=  Vytv&ranie angaZzovaného priestoru: Jednotlivci, ktori s na

socialnych  sietach  vybudovali ~ komunitu  aktivnych
sledovatel'ov interagujucich s ich obsahom.
= Ovplyvilovanie  rozhodovania:  Disponuju  schopnostou

ovplyviiovat’ nazory a spotrebitel'ské rozhodnutia na zaklade
vnimanej alebo skuto¢nej autority.

=  Odborna Specidizéacia: Ich vplyv je zakotveny v Specifickych
oblastiach odbornosti alebo vynimo¢nych vedomostiach, ktoré
oslovuju Siroké publikum.

Tieto vlastnosti umoziuju rozliSovat medzi beznymi uzivate'mi
socidlnych médii a tymi, pre ktorych sa stali zdrojom hlavného
zamestnania alebo profesijnej identity.

Vol. 13, issue 02

Influencerov mézeme rozdelit’ na zaklade ich dosahu, Girovne vplyvu
a zamerania obsahu. Atherton (2020) navrhuje nasledujlice
kategorie:

1. Influenceri so $pecifickym obsahom

Tieto osobnosti st definované svojou odbornou orientéciou skér ako
poétom sledovatelov. SU prepojené s konkrétnymi priemyselnymi
sektormi alebo nika segmentmi. Prikladom je Alin Ma (XenonCos),
zndma cosplay influencera aktivna na Instagrame. Jgj dopad na trh
moze byt ilustrovany schopnostou ovplyvnit’ predaj produktov, ako
sl lepidla na parochne, ktoré odporuca.

2. Autoritativni influenceri

Zameriavaju sa na odborné znalosti a st Casto uznavani ako
mySlienkovi vodcovia vo svojom odbore. Tito influenceri mdzZu
zahrat' lekarov, mnovinarov alebo technologickych expertov.
Slovenskym prikladom je Zuzana Kovaci¢ Hanzelova, novinarka,
ktord na svojom Instagrame kombinuje osobné prispevky s
komentarmi na spoloc¢enské a politické témy.

3. Mikroinfluenceri

Mikroinfluenceri maju menej ako 100 000 sledovatelov, avSak ich
obsah je vyrazne cidleny a autenticky. Tito tvorcovia maju vysokl
mieru interakcie s publikom a si preferovani pre marketingové
spoluprace. Ich obsah je povazovany za najviac stotoznitelny so
spotrebitel'skou  zakladfiou. Do tejto kategorie patria @
nanoinfluenceri, ktori maja maximalne tisic sedovatelov. Vdaka
ich vysoko-cielenému obsahu, prirodzenosti a originalite, ktord
svojim fanuSikom poskytuju, ich sleduju len l'udia, ktori sa o ich
nazory naozaj zaujimaji. V stcasnosti sa stali najviac vyuzivanym
typom influencerov pre marketingové spoluprace. Az 61 %
spotrebitelov sa vyjadrilo, Ze najviac stotozniteI'ny obsah tvoria
préve mikroinfluenceri.

4. Influenceri strednej Grovne

Patria sem osobnosti s poctom sledovatelov medzi 100 000 a 1
miliénom. Hoci ich dosah nie je taky rozsiahly ako pri celebritach,
maju vysok mieru interakcie s komunitou. Jednym z prikladov je
napr. Dusan Brachna (Duklock). Na svgjich profiloch na socidlnych
sietach Instagram, X (predtym zname ako Twitter) a Youtube ma
viac ako 100 tisic sledovatelov, ktori sa zaujimau o nové
technolégie, hry alifestyle obsah.

5. Celebritni influenceri

Tieto osobnosti disponuju obrovskym poctom sledovatel'ov (viac
ako 1 milién) a ich vplyv je globdny. Hoci miera interakcie ich
publika je relativne nizka, ich znackovy potencial je mimoriadny.
Kylie Jenner, s viac ako 300 milionmi sledovatel'ov na Instagrame,
je prikladom tejto kategérie.

S nastupom digitalnych technol6gii a socialnych médii sme mohli
sledovat’ vznik a popularizaciu novych trendov v marketingu, medzi
ktoré patri a fenomén virtudnych influencerov. Po Uspechu
tradi¢nych influencerov, ktori pdsobia ako sprostredkovatelia medzi
znackami a ich cielovymi skupinami, sa objavila nova forma
digitdneho marketingu, ktord vyuziva umelo vytvorené postavy
generované pocitatovymi technolégiami, ako je CGl (Computer-
Generated Imagery) aebo 3D modelovanie.

Virtualne influencerstvo je este stale na zaciatku vo vyvoji, a preto
ani na Slovensku ¢&i v okolitych eurdopskych Statoch nevidime
rozsiahle vyuzitie takejto ,marketingovej stratégie’. Influencera
tohto typu vieme definovat ako digitalnu postavu vytvorent
pomocou CGl alebo 3D modelovacieho softvéru, ktord slizi na
propagaciu produktov alebo sluzieb zvécsa v oblastiach krasy, mody
a Zivotného Stylu (King, 2023). Su to fiktivne postavy, ktoré maju
napodobiiovat’ autentickost’ realnych l'udi, zvierat alebo veci. Je to
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charakter vyrobeny na mieru pre potreby znacky, a touto
vlastnostou sa klientom otvaraji moznosti, ktoré s klasickymi
influencermi nie s uskutoénitelné, napriklad absolttna kontrola
nad vzhl'adom, obsahom a komunikaciou (Kreativ Gang, 2021).

Firmy a znatky zagali vyuzivat virtudinych influenerov na
kratkodobi spolupracu, kampan obmedzeni urlitym ¢asovym
usekom alebo na dlhodobu spolupracu ako ambasadorov ich znacky
(Kreativ Gang, 2021). V&etky spolupréce si vysledkom dihého
dohadovania a vymysl'ania, na ktorom sa podiela niekol’ko T'udi.
Nedavnou, minuloroénou kampatiou s vel'mi pozitivnymi ohlasmi
vytvorila spolo¢nost BMW pre ich novy model vozidla BMW iX2,
kde ako hlavny charakter reklamy vystupovala ngzndmejSia
virtudlna influencerka Lil Miquela. My8lienkou tohto reklamného
spotu, mimo prezentovania nového typu auta, bolo Miquelnine
prezivanie realneho, 'udského Zivota, ktory si nakoniec kompletne
zamiluje (Lighthouse Independent Media, 2023).

Virtudlni influenceri sa stali popularnymi z jedného prostého
dovodu — schopnost prispdsobit’ sa akymkol'vek potrebam
reklamng) kampane. V pripade, Ze sa spravne vyuzival, vedia
znackam a firmam priniest’ vel'ké vyhody, ktoré dokazu zabezpecit
pri komunikécii obchodného ciela vysoku ucinnost. Medzi ich
dalsie uzito¢né vlastnosti King (2023) uvédza:

= Nizka nakladovost, pretoze fiktivnym charakterom nie je
potrebné platit’ honorar za ich pracu prométera. Samozrejme,
ak je influencer vytvérany nanovo - pre dand znacku na
$pecifické ucely kampane - bude potrebny kapitdl na jeho
vytvorenie a l'udské zdroje na udrziavanie aktivity na jeho
socidnych médiach.

= Konzistencia obsahu, ked” ze takyto influenceri nestarnii a
mozu tvorit’ obsah pre svoju cielovll skupinu dovtedy, pokial’
to bude relevantné pre klienta ¢i danti kampaii. Nemenia
vzhlad, neodchadzaji do réznych odvetvi alebo potencialne
nedokazu skoncit’ ani svoju kariéru, ¢o moze byt beznym
pripadom pri l'udskych influenceroch.

= Uplna kontrola nad influencerom z dévodu ovléadania jeho
prezentovania na socidnych médiach, kde jeho nazory nie sl
nijak ovplyvnitelné myslienkami inych alebo jeho osobnymi
presved¢eniami.

V sGcasnej dobe na socidlnych médiach Tudia vSak casto
vyhl'adavaju autenticitu, redlne zobrazovanie zivota a skutoént tvar
tvorcov. Tieto parametre virtudni influenceri len tazko mézu
spinat, ked’ze neziju v redlnom svete, necitia tak ako Pudia a ich
vzhlad je vygenerovany pocitacom. Preto je toto ich velké
negativum, ktoré v momentalng situacii ich tvorcovia nedokdzu
odstranit. Dalou negativnou vlastnostou moze byt nepriama
podpora negativnych stereotypov o ur€itych etnickych alebo
rasovych skupinach alebo stereotypov tykalcich sa rodového
zaradenia postavy. V pripade, Ze virtualny influencer je navrhnuty
tak, aby vyhovoval ur€itej skupine alebo estetickému stylu, mohlo
by to byt ostatnymi skupinami vnimané aj ako karikatirne ladeny
dizajn, a tym padom by myslienka kampane nemusela byt vobec
pochopena. Pre takéto pripady je dobré a vhodné tvorit’ charaktery
rézneho vzhladu a dizajnu, aby sa predislo nedorozumeniam v
stcasnych socidnych témach o zndSanlivosti ostatnych o0sbb v
Sirokej spolo¢nosti.

Na zéklade samostatného procesu vyroby je mozné diferencovat
virtudlnych influencerov do 5 kategdrii:

=  CGI charaktery st navrhnuté tak, aby pripominali skuto¢nych
Pudi alebo zvierata a tvoria sa najcastejie softvérovymi
programami Blender alebo Maya. MoZnosti pri tomto type
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tvorby st nekone¢né a postavy mdézu mat’ jednoduchy dizajn,
kresleny &tyl alebo silny redisticky charakter.

= 3D modely vyzergjii podobne ako CGI postavy, ktoré si
vacsinou tvorené v programoch ako napriklad ZBrush alebo
Cinema 4D. Moézu sa vyrazne liSit v zlozitosti od
jednoduchych po naroné a komplikované realistické
charaktery.

= Deepfake avatary vytv&raju ich autori pomocou Al a
algoritmov strojového ucenia za Gcelom vysokej podobnosti
zivym osobam. Technoldgia deepfake umoziiuje manipulaciu
obrazového a zvukového zaznamu a Casto sa vyuziva na
vytvaranie postav, ktoré evokuju vyzor slavnych Tudi alebo
verejnych medidnych osob.

*  Hybridni influenceri zahffiajo kombinéciu prvkov redlneho a
virtudneho obsahu. V jednoduchosti to znamena, Ze zo
skutonej osoby, ktora je wuritou digitalnou technikou
zachytena ako obrazovy material, mozeme dalej vytvorit
pomocou inych softvérov inu, fiktivnu postavu ¢i doplnit’ jej
virtudne Crty.

»  Virtudne zvieratd sl poslednou kategériou tohto delenia, ktoré
predstavuju avatary zvierat najcastejSie vyuzivané na
propagéciu produktov alebo duzieb tykajlcich sa oblasti
veterinarng starostlivosti alebo kategérie veci pre domécich
milacikov.

Virtudni influenceri dnes predstavuji fenomén, ktory je hodnoteny
nama na zaklade poctu sledovatelov ich digitalnych profilov a
kvality generovaného obsahu. Ich povod vsak siaha hlboko do
histérie medidineho priemyslu a technoldgii, predchadzajice
obdobie, kedy sa umela inteligencia a digitdlne technolégie stali
dominantnymi.

Vyvoj tychto digitdlnych postav je Uzko spéaty s technologickymi
inovaciami, no zaroven prinasa otazky technologickej interferencie,
teda prenikania technolégii do kazdodenného Zivota pouzivatel'ov,
ktoré ovplyviuje ich spravanie, rozhodovanie a vzdelavanie.

Technologicka interferencia zahffia vSetky aspekty, kde digitalne
technolégie zasahuju do kognitivnych, emociondnych alebo
behaviordnych procesov pouzivatelov. Tento fenomén ovplyviiuje
nielen individudine rozhodovanie, ae g interakcie v SirSom
socialnom a vzdelavacom kontexte. Technologické interferencia sa
Casto prejavuje ako pretazenie informaciami, strata schopnosti
sustredit’ sa ¢i neschopnost’ oddelit’ skutoény a virtualny svet. Tieto
faktory vedu k tzv. digitdlnemu stresu, ktory méa negativny dopad na
kognitivne schopnosti a celkové duSevné zdravie pouzivatelov.
Virtualni influenceri, ktori st vysledkom prepojenia pokrocilych
technol6gii s kreativnym marketingom, mézu do urditej miery byt
prikladom toho, ako fenomén technoferencie ovplyviiuje
rozhodovanie a spravanie I'udi.

Prikladom skorych virtualnych osobnosti st virtudne hudobné
skupiny The Archies alebo The Gorillaz. The Archies su fiktivna
rockova skupina z roku 1968 zaloZzena na zéklade animovane
televiznej série The Archie Show. Ich najpopularnejsSia piesen je
Sugar, Sugar, ktorda ma na hudobnegj platforme Youtube Music
celkovo so vsetkymi verziami skladby cez 210 miliénov prehrati.
Virtudlna skupina The Gorillaz bola zalozena v roku 1998 a funguje
dodnes. Tvoria ju 4 virtualne postavy a ich najznamejSou skladbou
je Feels Good Inc. s viac ako 1,2 miliardy prehratiami (Y outube
Music, b.d). VSetky charaktery spominanych hudobnych skupin boli
2D postavy, ktoré nastavili vzor pre su¢asné virtua ne osobnosti.

Prvou neredlnou influencerkou bola Cynthia Mannequin, prezyvana
g ako Gaba Girl. Tato podobizent zeny bola socha zo sadry
dizajnéra vykladu Lestera Gabu, ktory ju skonStruoval v roku 1932.
Mala velmi realny Pudsky vzhl'ad, ktory dopliiiali aj nedokonalosti
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tvare ¢i pokozky, ktoré z nej urobili autenticky fenomén. Jgj dizajnér
sa s fou verejne prezentoval, fotografoval — takymto spdsobom si
ziskala popularitu. Jej popularita bola taka velka, Ze ju firmy zacali
vyuzivat na propagdciu svojich produktov. Cynthiina kariéra
skoncila symbolicky jej ,smrtou”, kedze sa rozbila na kusy po
néhodnom péde. Printové média dokonca hlasili jej smrt’ tak, ako
keby bola skuto¢na, aby sa upeviiovala jej iloha medidlnej celebrity
aj po smrti.

Neskér, v osemdesiatych rokoch, sa ako prva digitdlna virtudna
osobnost’ objavil Max Headroom. Tento fiktivny charakter,
vytvoreny pomocou pocitatovych Specidlnych efektov a hrany
hercom Mattom Frewerom, parodoval redaktorov a talkshow
moderatorov. Max Headroom bol zndmy svojim Specifickym
humorom a vystupoval v reklamnych kampaniach, napriklad pre
spolo¢nost’ Coca-Cola, ¢im si ziskal mnozstvo fanasikov.

Prelom v oblasti digitdneho zvuku priniesol v roku 2007 softvér na
generovanie hlasu, ktory umoznil vznik japonskej spevacky Hatsune
Miku, ktora sa postupom &asu stala viralnou virtualnou spevackou.
Jg hlas sa vyuzival v réznych hudobnych Zanroch a fanuSikovia je
hudby si ju uzivali viac ako desat’ rokov, aj v podobe holografickych
koncertov. Pribeh mladej spevacky Hatsune Miku nielenze
redefinoval virtualnu hudbu, ae ovplyvnil a dizajn videohier a
animovanych filmov (Rasmussen, 2022).

Onedlho sa s narastgjlicou popularitou socidlnych médii zacali
objavovat’ virtualne osobnosti aj v tomto priestore. Ami Yamato je
povazovana za oficidlne prva Vtuberku na svete. Vtuberka je
pomenovanie pre virtudne osoby pdsobiace na socidlng platforme
Y outube. Profil Ami bol vytvoreny v roku 2011 avlogy z jg Zivota
uverejiiuje aj v sucasnosti. Jej dizajn je 3D animovana verzia jej
Tudskej podoby (Rasmussen, 2022). Podobny digitadlny obsah sa
neskér rozsiril g na platforme pre Zivé vysielanie Twitch, kde sa
jeho popularitakazdym diiom zvysuje.

Dnes dominuja vyznamné virtudne osobnosti ako Lil Miquela,
ktora debutovala na Instagrame v roku 2016. S viac ako tromi
milionmi  sledovatelov  predstavuje  spojenie  autentického
digitdneho obsahu a redistického CGI dizanu. Miquela
spolupracovala s renomovanymi zna¢kami ako Chanel a Calvin
Klein.

Okrem najzndmejSej virtudng influencerky sucasnosti Lil Miqueli
vzniklo mnozstvo novych influencerov, o ktorych sa oplati hovorit’.
Jednou z nich je aj Imma, ktorti vyvinula spolocnost Aww Inc. V
stasnosti ma na svojom instagramovom profile viac ako 390 tisic
sledovatelov a pocas jej kariéry uz spolupracovala so znackami
Nike alebo Dior. TaktieZ spolupracovala s rednymi modelkami pre
kampan Kate Cosmetics, kde bola tazko rozoznatelna od d’al§ich
dvoch redlnych modeliek. Jg digitalna kolegyna, oficidlne prva
svetova virtud na modelka, Shudu, ma za sebou tieZ UspeSna kariéru,
poc€as ktorej spolupracovala napriklad so svetovou znackou
oblecenia Balmain ¢i filmovou produkénou spolo¢nostou 20th
Century Studios UK. Vytvoril ju britsky fotograf Cameron James
Wilson, ktory je aj zakladatel' agentiry The Diigitals Agency. Na
rozdiel od inych virtudnych influencerov ma ovela vys§iu mieru
interakcie publika (Conti & Gathani & Tricomi, 2022).

Svet digitadlnych hier a herny priemysel objavil potencidl virtudlnych
influencerov. Spolo¢nost’ Riot Games vytvorila pre hru League of
Legends nielen samostainé virtudlne osobnosti, ako napriklad
Seraphine, ktorgj profil bol zaloZeny najmé na promovanie je osoby
ako novel postavy v hre, ale g cel hudobni skupinu s ndzvom
K/DA, ku ktorej sa sama Seraphine neskor pridala. Skupinu tvorili 4
zenské herné postavy a nahrali niekol’ko piesni, ktoré mali velky
uspech. Pocas svojej aktivnej kariéry sa im podarilo vydat’ aj EP, na
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ktorom sa naché&dzalo ich 5 poslednych piesni. V sudasnosti uz
aktivne nepridavaju obsah na Ziadne socidlne média (Riot Games,
b.d.).

Aj v eurdpskom prostredi mozno pozorovat’ rastuci trend vyuzivania
virtualnych influencerov, ktory nadobtda ¢oraz vyraznejsiu podobu.
Tento vyvoj zahfia niekol'ko vyznamnych prikladov, napr. V
Nemecku pdsobi 22-ro¢na Yuna, ktorej sa podarilo dostat’ na tituln(i
stranu znameho nemeckého ¢asopisu FIVMAGAZINE, na ktorom je
odfotena spolu s jg virtudlnymi kamaratkami, Kyrou z Indie a Suou
z Juznej Korei. DalSou eurdpskou virtudlnou influencerkou je Lila
Ziyagil, ktord mé na svojom instagramovom prafile viac nez 43 tisic
sledovatel'ov a jej najvac¢sim uspechom bol ¢lanok v celosvetovo-
zndmom magazine Forbes alebo v mddnom &asopise The
Impression. V neposlednom rade mozno spomenut’ Serah Reikka,
ktora je prvou franctuzskou CGI modelkou a here¢kou. Dostala sa do
pozornosti médii hlavne vd’aka jej hereckému obsadeniu v kratkom
filme Beyond Polaris, ktory ziskal g ocenenie One-Reeler v roku
2017 (Virtua Humans, b.d.).

Vyznamnym faktorom v Uspechu virtualnych influencerov s
pokrocilé technologie, ako napriklad Unreal Engine 5, MidJourney
Al alebo Autodesk Maya. Tieto nastroje umoziujii tvorbu
hyperrealistickych modelov, ktoré si nasledne integrované do
digitdiného priestoru, pricom mézu d’alej dynamicky interagovat’ s
pouzivatelmi. AvSak prave tieto technologie, ktoré umoziuju
vytvarat detailné a putavé digitdlne obsahy, zaroven podporuju
technologicku interferenciu. Pouzivatelia mézu byt zméteni, ked’
nie sl schopni rozlisit, ¢i obsah vytvara skuto¢na osoba alebo
virtudlna postava. Tento jav ovplyviluje ich schopnost’ kriticky
mysliet’ a mdze viest’ k tomu, Ze prijimaju obsah bez jeho overenia.

Technologicka interferencia sa prejavuje aj v tom, ako l'udia
interaguji s obsahom virtudlnych influencerov. Personalizované
algoritmy a cielené reklamy su casto navrhnuté tak, aby
maximalizovali as straveny na digitanich platforméch. Tieto
mechanizmy nielenze podporuju zavislost’ na digitalnom obsahu, ale
zaroven vedd k tomu, Ze pouZivatelia si menej odolni vodi
manipulativnemu obsahu. Virtudni influenceri mézu navySe
nevedomky Sirit' stereotypy alebo dezinformacie. Napriklad, ak
propaguju neredne idedly krasy alebo Zivotného &tylu, moze to
viest k pokrivenému vnimaniu reality a ovplyvnit' hodnotové
nastavenia mladych l'udi. Vzdelavacie inStiticie by preto mali klast’
déraz na posilnenie medidlngj gramotnosti a kritického myslenia,
aby sledovatelia dokazali rozpoznat’ a vyhodnotit’ obsah virtualnych
influencerov.

V Eurdépe mozno pozorovat’ postupny rozmach trendu virtualnych
influencerov, ktory si naSiel miesto g v marketingovych stratégiach
na Slovensku. Jednym z najvyraznejSich prikladov je projekt
spolo¢nosti Tatra Banka, ktord v roku 2020 predstavila BejbyBlue,
prva slovenskd virtudlnu influencerku, navrhnuttl ako ambasadorku
kampani Studentskych uctov. Tento projekt predstavuje unikatne
prepojenie technologickych inovécii, digitdneho marketingu a
psychologie ciel'ovej skupiny.

Ked” BejbyBlue v roku 2020 predstavili ako ambasadorku
Studentskych kampani, mala 19 rokov. V sucasnosti sa o jej veku
vyjadrila Lempochnerova (sikromna koreSpondencia, 22. december,
2023) ako jedna z jg tvorcov takto: ,Ako g my, g ona sa meni.
Jemne zostarla, dospela, no g napriek tomu chceme, aby bola stéle
zaujimava pre mladych ludi. Za redizéciou projektu stoja dve
popredné indtitlcie - reklamna agenttra THIS IS LOCCO sr.o. a
kreativci  z produkénej spoloénosti  SORRYWECAN, ktori na
medid nom zobrazeni jej osoby @ v sucasnosti aktivne pracuju.

Tatra Banka je finan¢na institiicia na Slovensku, ktora sa od svojho
zalozenia v roku 1990 profiluje ako lider inovécii, spravy aktiv a
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firemného a privatneho bankovnictva. Banka sa zameriava ngjma na
poskytovanie inovativnych finanénych produktov a sluzieb,
podporuje udrzate'né podnikanie a zaujima veducu poziciu na trhu
podielovych fondov na Slovensku. Hlavnym cielom jej stratégie je
poskytovat’ vynimocny zazitok klientovi a stat sa najviac
odportcanou bankou na Slovensku. (Tatra Banka, b.d.). Tatra Banka
ma celkovo 5 profilov na socialnych siet'ach Facebook, Instagram,
X, Linkedln a Youtube. Vsetky profily v sucasnosti sleduje
niekol’ko tisic I'udi: Facebook — 89 tisic sledovatel'ov, Instagram —
27,5 tisic sledovatel'ov, LinkedIn — 16 tisic sledovatel'ov, Youtube —
8,5 tisic sledovatel'ov a X — 2,5 tisic sledovatel'ov. Obsah publikuju
najaktivneiSie naich facebookovl stranku a Instagram.

»,V minulosti boli tvédrami Tatra academy vyrazné osobnosti ako
Rytmus, Sajfa aebo Gizka. V3etko to boli extrémne Uspesné
kampane, ae kaZzda z tych tvari mala pred tym svoj zivot, Cize sa
nedala ,,vyformovat* na mieru znacke. A prave v napojeni na
kIai€ové hodnoty Tatra banky, ako je inovativnost, digitalnost’ a
modernost, si myslim, ze je Bejby Blue pre zna¢ku vynimocna,*
hovori o virtudlng osobnosti Juraj Kovaé, kreativny riaditel
agentary THIS IS LOCCO (Sevéikova, 2021).

BejbyBlue prezentuje mladé dievca, ktoré je zname najmi vdaka
svojim kratkym modrym vlasom a obl'ube modrej farby. Jej meno
ma hlbokti myslienku v oboch castiach. Slovo Bejby v preklade
znamena diet’a, av§ak v hovorenej reci sa toto slovo taktiez vyuziva
ako prezyvka pre Zenu. Tato kombinacia ju oznacuje aj ako dcéru
Tatra Banky. Jg tvorcovia zvolili Zenské pohlavie na zéklade vySSe)
sledovanosti Zenskych influenceriek. Modru farbu jg autori vlozili
do mena preto, lebo v roku zadania reklamnej kampane bola farbou
roka a z psychologického hl'adiska méa znazoriiovat’ otvorenu mysel’
& rozvaznost a doveru (Sevéikova, 2021). V otizkach a
odpovediach na webovom portdli Tatra Banky opisali autori v mene
Bejby jej poslanie takto: ,,Mojim poslanim je ukdzat’ mladym, Ze
akékol'vek su ich sny, vedia si ich splnit. A samozrejme, niest’ aj za
ne zodpovednost’.“ Venuje sa hudbe, méde a fotografovaniu. Otvara
témy ako zodpovednost, finan¢nd gramotnost’ ¢i spolocenské
hodnoty, tvorbu osobnych cielov ¢i nasledovanie vlastnych snov.
Pbsobi nenapadne, ticho, priatel’sky a ochotne. Tak bola predstavena
aj verejnosti, kedy na zaciatku o nej nikto nevedel, Ze je virtualna a
az postupne zacali odhalovat jej identitu. Ako umelkyiiu ju
vykresl'uju aj s hlbokym estetickym citenim, ktoré sa prejavuje g na
jg Style obliekania (Mahdtova, 2020).

Je teda zrejmé, ze virtudlni influenceri maji potencial zasiahnut' aj
do oblasti vzdelavania, napriklad propagéaciou finan¢nej gramotnosti
alebo environmentdlnych tém. Ich vyuzivanie vo vzdelavacom
prostredi vSak prindsa nové rizikd. Pregavy technologickej
interferencie mozu negativne ovplyvnit’ vzdelavacie prostredie tym,
ze ziakov a $tudentov vystavuju prebytku informacii, ¢o vedie k
digitalnemu pretazeniu. Virtualni influenceri moézu navysSe
nevedomky posiliiovat’ stereotypy alebo $irit’ dezinformacie, ak nie
s sprévne kontrolovani.

V ramci hudby vydala niekolko piesni, spolupracovala aj so
slovenskymi interpretmi Dalybom a Glebom a jej najnovsiu skladbu
NO HATE vytvorila v rémci spolupréce s umelcom Porsche Boy.
T predstavili v juni roku 2023 spdsobom Zivého predstavenia, ktoré
bolo mozné zrealizovat pomocou AR, rozSireng redity
(Miklosovi¢ova, 2023). Augmentovana alebo rozsirena realita je
technologia, ktora umoziiuje spajat’ prvky digitdlneho sveta s
reditou v realnom &ase, kedy vytvara upraveny obraz (Sichtova,
2018). Ako jeden z najlepSich prikladov na vysvetlenie fungovania
takejto reality mozno uviest hru Pokémon GO, v ktorej hraci po
celom svete hl'adali malé virtualne postavicky, ktoré videli v realite
pomocou fotoapardtu mobilného zariadenia. Vo videoklipoch aebo
inych vizudlnych dielach, v ktorych sa BejbyBlue priamo
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nevyskytuje, je jej identita symbolicky reprezentovand motylom,
ktory je pre fu ikonickym symbolom. Tento vizudlny motiv bol
pouzity & na titulng strane prestizneho slovenského Zenského
magazinu EMMA, kde sa BejbyBlue objavila v ramci spolupréce
iniciovangl samotnou redakciou periodika. V roku 2022 sa tymto
sposobom presunula z vyhradne digitdneho prostredia do offline
sféry médii, ¢im sa stala hlavnou témou daného vydania ¢asopisu.

Vizudny dizajn virtudng influencerky BejbyBlue bol vypracovany
digitdlnou agentirou SORRYWECAN v priebehu troch mesiacov.
Tento projekt radi BejbyBlue medzi tzv. hybridnych influencerov,
ktorych charakteristickym rysom je kombinécia realnych a digitdne
generovanych prvkov. Konkrétne sa pri tvorbe vyuziva fotografia
I'udskej modelky, na ktortl sa prostrednictvom pokrocilého softvéru
aplikuje digitdne renderovand tvar BejbyBlue. Technologicky
proces zahifia pouzitie softvéru Autodesk Maya, ktory umoziuje
vysokorychlostné renderovanie, preciznu pracu s tiefimi, svetlom,
kompoziciou kamery a modelovanim virtualneho prostredia. Findne
vizualizécie s0 nasledne spracované prostrednictvom platformy
Unreal Engine 5, ktora predstavuje jeden z najpokrodilejsich
nastrojov na tvorbu moderného ainovativneho 3D obsahu.

Podl'a vyjadrenia Lempochnerovej (sukromna korespondencia, 22.
december 2023) sa tvorba obsahu pre BejbyBlue z pdvodne
jedno¢lenného timu roz8irila na skupinu minimé@ne piatich
odbornikov, pri¢om pri tvorbe kampani sa tento pocet d’alej zvysuje.
Proces produkcie jedného prispevku na platforme Instagram trva
priblizne 4 az 6 hodin. Tento proces zahifia brainstorming
kreativnych konceptov, planovanie kompozicie a vyber lokécie,
styling modelky, samotné fotografovanie a ndslednd postprodukciu,
ktora zahfna digitalne renderovanie tvare BejbyBlue. Pri tvorbe
obsahu sa kladie doraz na inovativne experimentovanie, ngma v
oblasti li¢enia a ucesov, ktoré reflektuju zaujmy BejbyBlue 0 modu
avizéz.

Primdrnym komunikaénym kanidlom BejbyBlue je socidlna siet’
Instagram, ktory slizi ako hlavna platforma na interakciu s cielovou
skupinou. Podla Lempochnerovej (sikromna koreSpondencia, 22.
december 2023) mé& BejbyBlue zalozeny g Ucet na platforme
TikTok, kde v3ak jef medidna aktivita zostdva obmedzend
vzhl'adom na za¢inajuce sklisenosti jej tvorcov s touto platformou.
Pre niektoré vizualizécie na TikToku vyuZiva tim technoldgiu
MidJourney Al. Tento generativny nastroj umelgj inteligencie,
spravovany spolo¢nostou MidJourney Inc., umoziuje vytvarat
obrazové vystupy na zéklade textovych popisov. Pouzivatelia
interaguju s algoritmom prostrednictvom platformy Discord, kde
zadévaju poZiadavky na tvorbu vizudlov. Nastroj nachadza
uplatnenie aj v dalSich oblastiach, ako su vytvarnictvo a
architektira, kde sa vyuZiva na vizualizéciu ndvrhov a kreativnych
konceptov. Napriek jeho inovativnosti sa v slvidosti s jeho
pouzivanim vyn&raju otazky tykajlce sa autorskych prav a
originality umeleckych diel (Jaruga-Rozdolska, 2022).

BejbyBlue zatial' nenadviazala formalnu spolupracu so ziadnym
inym virtudlnym influencerom, aviak v komentaroch pod je
prispevkami z roku 2023 bola zaznamenana textova interakcia s
Kionou, zadinajuicou nemeckou virtudnou influencerkou.
Vyznamna c¢ast’ virtudlnych influencerov bola nutena pozastavit
svoju medialnu aktivitu vzh'adom na naro¢nost’ produkcie obsahu.
Lempochnerova (sikromna koreSpondencia, 22. december 2023)
vSak uviedla, ze tim nemda v umysle ukoncit' tvorbu obsahu pre
BejbyBlue, pokial’ bude nad’alej rezonovat’ v cielovej skupine.
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4. ZAVER

Virtudni influenceri predstavuju inovativny néstroj digitalneho
marketingu, ktory vSak v kontexte technologickej interferencie so
sebou prindSa vyznamné rizikd a vyzvy. Ich schopnost’ ovplyviiovat’
rozhodovanie a spravanie pouzivatelov vyzaduje kriticky pristup k
tvorbe a sprave ich obsahu. Zistenia poukazuji na to, Ze neustaly
prisun informacii od tychto digitalnych entit moze viest k
vyraznému Kognitivnemu pretaZeniu pouzivatelov, ¢o negativne
ovplyviiuyje ich schopnost’ ststredit’ sa, analyzovat informacie a
efektivne sa ucit. Tieto dopady si obzvlast zretelné vo
vzdelavacom prostredi, kde mdézu zasahovat' do kognitivnych a
socidnych procesov Studentov. Etické vyzvy spojené s virtudnymi
influencermi zahfiiaju potrebu zvysenej transparentnosti, regulacie a
zodpovedného pristupu k ich vyuzivaniu.

Medzi konkrétne opatrenia patri povinné oznacovanie digitalnych
postav, mechanizmy na overovanie pravdivosti obsahu a
zabezpecenie, ze virtualni influenceri nebudu propagovat’ skodlivé
stereotypy ¢i neetické spravanie. Rovnako je potrebné vytvarat
vzdelavacie iniciativy, ktoré podporia medidlnu gramotnost a
kritické myslenie uzivatel'ov, aby dokazali rozpoznat’ manipulaciu a
odlisit’ autenticky obsah od digitalne generovaného. Do budlcnosti
je nevyhnutné venovat zvySenil pozornost vyvoju regula¢nych
ramcov, ktoré by vyvazili kreativne a komer¢né potencidly
virtudlnych influencerov s ochranou pouzivatel'ov pred negativnymi
dopadmi technologickej interferencie. Tento multidisciplinarny
pristup, zahfnajtci technologické, etické a vzdelavacie perspektivy,
moze prispiet’ k zodpovednému vyuzivaniu virtudlnych influencerov
v digitdlnom prostredi.
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Abstract The paper explores the key concepts of traditional literacy
concerning the more recent corresponding term digital literacy,
focusing on the 'new literacies of the 21st century. It aims to
highlight the breadth and heterogeneity of terminology used in the
literature. It also emphasizes the integration of digital literacy into
lifelong learning so as not to widen the digital divide between
digitdly literate and non-literate people. Possible inequalities in
access to digital technologies and the Internet are presented using
the results of an empirical survey, the main aim was to identify and
analyze selected aspects of digital literacy among seniors (students
of third-age university). Third Age Universities play an important
rolein bridging the digital divide of this age group.

Keywords digital literacy,
university of the third age

lifelong learning, digital divide,

1. INTRODUCTION

Technological advances are constantly accelerating, changing the
requirements for individual competencies. Modern reality
emphasizes a dynamic set of skills that are essential for navigating a
technologically advanced world. The development of artificial
intelligence is thus an increasingly pressing challenge that we must
facein all areas of our lives. Theissue of desirable skills for the 21st
century is often associated with the issue of 'new literacies, which
extends the original definition of the term 'digital literacy'. The
literature is characterized by a plurality of termsin this respect.

Digital literacy can make a significant contribution to the quality of
aging and independent living for seniors. While children are
currently raised in an environment where technology is firmly
embedded in everyday life, older generations may face some
challenges. Support for lifelong learning should contribute to the
sustainability of digital literacy and to increasing the benefits of the
adoption of digital technologies in individuals lives (MPSV, 2015).
The range of learning opportunities specifically for seniors is very
broad, both in terms of content and organization.

Among the basic ingtitutions dedicated to the education of seniors
are universities of the third age (including virtual ones), academies
of the third age, universities of leisure time, and clubs for seniors,
while the most demanding opportunity for the education of seniors
at the university level is offered by universities of the third age
(Spaténkova & Smékalova, 2015). Third Age Universities organized
by universities in the Czech Republic are part of the so-called

lifelong learning programs and are implemented according to
Section 60 of Act No. 111/1998 Coll. on Higher Education, as
amended (Z&kon o vysokych skolach).

2. DIGITAL LITRACY IN THE ERA OF THE NEW
LITERACIES

The topic of desirable skills for the 21st century is often linked to
the issue of 'new literacies. Basic skills such as reading, writing, and
numeracy are no longer sufficient. Priicha (2009, p. 223) defines the
term literacy as "... the ability to master various types of
communication and numerical tasks to use textual information in a
variety of life situations. Literacy is a complicated, complex, and
changing phenomenon. Its content and the way it is defined respond
to the specific social context, reflecting the evolving conditions and
changing needs of society, its culture, language, and norms.
Therefore, over the last fifty years, as society's interest in this
phenomenon has increased, we have gradually encountered several
definitions of the term."”

According to Pricha (2009), we distinguish between basic and
functional literacy. Basic literacy includes only reading and writing
or numeracy, while functional literacy is the ability to think about
information, solve various problem situations and formulate one's
own opinions. The term literacy is mainly used where the emphasis
is on the practical application of knowledge, skills, and attitudes in
different life situations.

The above shows that different types of literacies are acquired
throughout life, influenced by internal and external influences.
External factors include economic influences and socio-cultural
aspects such as upbringing and education at school or in the family.
Internal factors include innate aptitudes, experience and knowledge
acquired during life, age, intellectual level, ability and readiness for
further education, ability to work with information, and others.
Literacy develops first in the family and then in the school
environment. Functional literacy is developed through higher-order
thought processes, critical thinking, and tasks that promote creativity
and learning throughout the learning process.

The essential process of lifelong learning, which responds to
changes and developments in society, is gaining importance at the
beginning of the 21st century, mainly due to rapid technological
change and the proliferation of information resources. There is a
redefinition of the term information literacy as "knowing when and
why we need information, where to find it, and how to evaluate, use,
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and communicate it further with an awareness of the importance of
ethical action" (American Library Association, 2013, p 1).

Currently, information literacy and media literacy are considered to
be similar to digital literacy. Other relevant terms include computer
literacy, which was mainly used in the 1980 s, in addition to ICT
literacy, network literacy, and e-literacy (Bawden, 2008). Of these,
media literacy is considered as the ability to use and evauate
information that is obtained from mass media.

In conclusion, the above types of literacies tend to overlap today and
form a system of so-called multiliteracies, see Figure 1.

pigital Litery

Mulfiliteracies
21st Century

Al Literagy
A}
)""’ﬂi'_r’; unn\’-\nlm’“\

Fig. 1 Multiliteracy system in the 21st century

2.1 Digital literacy in the 21st century

The concept of literacy in the context of 21st century skills is
congtantly evolving and it is understandable that 'new kinds of
literacy are emerging. Few areas in our modern world are not
permeated by digitalization: we use digital tools for work, study,
play, and everyday life. There are many definitions of digital
literacy in the literature, but much of it goes back to the original
definition proposed by Gilster (1997), who defines digital literacy as
"the ability to understand and use information in avariety of formats
from a wide range of sources when presented through computers®
(Gilster, 1997, p. 1). That definition emphasizes that digital literacy
is not only about technical skills but also includes a cognitive
dimension.

This fact is dso taken into account by the international project
OECD Future of Education and Skills 2030 (2030), which includes
among the particularly important cognitive foundations that
congtitute basic literacy, on which digital literacy and information
literacy can be built. It is clear that the term digital literacy appears
to be a multifaceted term, which some authors argue includes the
concept of digital competence. Picatoste (2018) broadly definesit as
"a set of different skills to perform well in a digital society"
(Picatoste et al., 2018, p. 1033).

Digital literacy is understood in the report of the Digital Literacy
Strategy of the Czech Republic for the period 2015 to 2020 as "a set
of competencies necessary to identify, understand, interpret, create,
communicate and use digital technologies (their technical features
and content) in a purposeful and safe way in order to maintain or
improve the quality of life of their surroundings, i.e. for the purpose
of professional and personal self-fulfillment, development of their
potentials and maintaining or increasing their participation in
society" (MPSV, 2015, p. 7). In this definition, digita literacy is a
highly complex set of sKills.

Although there are similar definitions from other bodies such as the
European Union, OECD etc., al include in their concept of literacy
not only the process of understanding but also the process of
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applying what has been learned and understood. It is therefore a
concept that enables an individual to participate in the socia and
cultural aspects of modern society.

Thus, digitally literate people should be capable of any activities
with digital technologies that they have to deal with in different life
situations, whether we mean work, learning, leisure, or other aspects
of everyday life (Zounek et a., 2021).

2.2 Artificial intelligence literacy

Artificial intelligence has become an integral part of the social and
educational landscape, especialy since generative intelligence has
evolved into a widely available tool for anyone with access to the
internet. In order for individuals to effectively use Al-based
technologies such as ChatGPT, they must have a variety of
knowledge and skills about Al. The literature defines this literacy as
a new set of skills and competencies that enable people to use Al
effectively and ethically in their daily lives (Long & Magerko,
2020).

It can be assumed that people with higher digital skills may be more
familiar with Al concepts. People's access to a particular technology
is necessary for them to be literate in that technology (Aydin, 2021).
However, unequal access to technology creates a complex problem
that is recognized as the digital divide (van Dijk, 2005). Due to
limited access to information and communication technologies,
individuals have fewer opportunities to use and understand the
benefits of artificia intelligence. Furthermore, the digital divide aso
includes inequalities in skills and expertise to use Al-based
technologies (van Dijk, 2020).

Despite the importance of Al literacy in everyday life, little is
known about its determinants. Individuals with physical access to
information and communication technologies can be expected to
make greater use of Al-based technologies. Such knowledge, skills
and values have led to the emergence of the concept of artificial
intelligence literacy (Al literacy). In this regard, Al literacy is
defined as a new kind of skills and competencies that enable people
to use Al effectively and ethically in their daily lives (Long &
Magerko, 2020).

3. EMPIRIC RESEARCH

The sample of the survey presented below consisted of students of
the University of the Third Age of the University of Hradec Kralové
(U3V UHK) in the period 2023/2024. The main objective of the
research project was to identify and analyze selected aspects of
digital literacy of seniors and to interpret them in the context of the
possible use of digital technologies in the institutional education of
seniors at universities of the third age.

In the academic year 2023/2024, a total of 665 participants were
registered for the study, of which 88 % were women and 12 % were
men. The most represented age groups were between 65 and 74
years (57 %) and 75 and over (33 %). A total of 294 seniors
participated in the survey, of whom 94 % were women and only 6 %
were men. The questionnaire contained 14 closed and 2 open
questions.

The obtained data were subjected to descriptive statistical analysis,
some parts of which are presented in the following section. A partial
output of the research probe is the identified categories of specific
digital devices that seniors own and work with. It was also
investigated whether they use these devices, including applications
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that require an internet connection, including data on email and
social media account usage (Facebook, Instagram, Classmates, €tc.).
From the results presented (Chart 1, 2, 3), it is clear that seniors
mainly own and use a desktop computer, laptop (42 %), and
smartphone (40 %), which they use including applications requiring
an internet connection in a dominant 84 %. A significantly large
group of respondents (88 %) use email. In the item of having an
active social media account, the negative response (52 %) slightly
outweighs the positive (48 %).

Chart 1 U3V UHK students' access to digital devices including
internet applications

42%
40%

30%
250
20%

15%

T%

8%
[

Tablet Other

Desktop,
laptop

None of the
above

Smartphone
Digital devices owned and used

Chart 2 UHK U3V students access to digital devices including
applications requiring internet connection

0% 84%
80%
70%
60%
50%
40%
30%
20%

7%

10%

0%

Yes, including Yes, but Yes, just as a L don't use
internet without regular phone digital devices
connection internet
Digital devices that use incl./no internet connection

Chart 3 Use of email and social media accounts (Facebook etc.) by
U3V UHK students
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The presented findings are supported by the results of a survey by
the Czech Statistical Office (2023), which recorded a dynamic shift
in the last five years from button mobile phones to smartphones in
the 65-74 age group from 21 % and 56 %, and also the share of
internet users in the Czech Republic increased from 13 % in 2010 to
52 % in 2023 for people over 65 years of age. However, we must
not forget the smaller group that does not work with digital
technologies, does not have an internet connection, or does not use
email to communicate.

Promoting lifelong learning should contribute to the sustainability of
digital literacy and to increasing the benefits of the adoption of
digital technologies in individuals lives (MPSV, 2015). Digita
literacy has the potential to support active aging and independent
living for older people who are part of the digital age. It is changing
the paradigm of the “older person at risk".

4. DISCUSSION AND CONCLUSION

Digital literacy in a multidisciplinary concept becomes a complex
set of competencies that individuals use in different areas and at
different age levels. Al literacy is defined as anew kind of skills that
enable people to use modern technologies effectively and ethically
in everyday life.

Seniors often lack technical skills and may have limited access to
modern technologies. For this reason, they are one of the most
vulnerable groups in the population. The presented sub-research
findings point to the U3V UHK audience's self-confidence in the
use of digital technologies, which refutes the prejudices of ageism.
Older people are a heterogeneous group with different specific
needs and learning experiences, which is reflected in the research
study presented. It should be emphasized that the advent of digital
technologies has caught different generation and population years at
different life stagesin relation to their educational or work activities.
Bridging the digital divide within this age group requires an
understanding of the factors that play a role in older people's use of
technology, as well as the provision of digital literacy training
programmes. Universities of the Third Age have an important role
to play in this respect, as they promote the concept of lifelong
learning.

It isimportant to note that the participants in this study are a sample
of a specific educational institution, which limits the generalizability
of the results to other groups of this age group from different digital
literacy settings. We cannot consider seniors as digital immigrantsin
the sense of negative stereotypes towards these people. On the
contrary, it is necessary to create conditions for digital inclusion. A
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11.

thorough understanding of digital literacy issues can contribute to
the implementation of policies that address the digital divide, which
is reflected in various aspects of life, such as health, employment
education, and also in turbulent times such as the COVID-19
pandemic.
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Abstrakt Prezentovany prispevok sa zaoberd tematikou dnes uz
takmer zabudnutej skupiny obyvatel'stva nazyvanej handelci. Téato
osobitna etnograficka skupina, ktord v minulosti patrila k nemecky
hovoriacej menSine, prisla na tzemie sucasného stredného
Slovenska v obdobi 16. storo¢ia. V narodopisnych précach je
najCastejSie akcentovany alpsky poévod handelcov, ktori boli
profesijne zamerani na pracu v lesnom hospodarstve. Ciel'om $tadie
je podat’ struény opis dejinného vyvoja skimaného obyvatel'stva
prostrednictvom analyzy dostupnych pisomnych materialov.

Kli¢ova slova handelci, lesné hospodarstvo, nemecka mensina,
etnograficka skupina, stredné Slovensko

1. UvoD

Problematika nemecky hovoriacel populécie, profesijne zamerangj
na pracu v lesnom hospodarstve je povazovanda za dgjinné
Specifikum viacerych monténnych oblasti Slovenska. Za zmienku
stoja najma tieto tri etnografické skupiny: huncokéri, Sajtari a
handelci. Prichod prvej zmienenej skupiny obyvatel'stva spada do
obdobia 18. storoCia. Oblastami ich povodu boli menovite horské
oblasti sucasného Rakiska a Nemecka (Bavorsko, Tirolsko,
Stajersko, Horné a Dolné Rakiisko) a v neposlednom rade &eskych
krajin (Cechy, Morava, Sliezsko) (Beranek, 1941; Grothe, 1943;
Krajéovi¢, 2021). Magjoritnd populécia  malokarpatskych
podhorskych obci ich nazyvala huncokérmi. Toto exoetnonymické
pomenovanie, ktoré sa pouziva g v tergSg historickg a
etnologickej spisbe, vzniklo z nemeckého nazvu ich najcastejSej
profesie — holzhacker a holzfiller. Samotni ¢lenovia huncokarskej
komunity povazovali toto oznacenie za hanlivé. Sami seba nazyvali
predovsetkym  horskymi (Gebirgeleute) ¢i lesnymi ludmi
(Waldleute) (Botik, 2007; Habanova, 1991; Slobodova Novakova,
2014). Ich histdriu vyrazne poznacili udalosti, ktoré nastali po konci
druhej svetovej vojny. Znaéna Cast’ huncokarov musela vzhladom
na svoju nemecktl narodnost’, nedobrovolne opustit’ svoje domovy a
usadit’ sa v Rakusku ¢i Nemecku. Ti, ktori ostali aj nad’alej zit’ na
Slovensku boli nuteni prispdsobit’ sa novym celospolocenskym
podmienkam. Od druhej polovice 40. rokov 20. storocia tak doslo k
rapidnemu zéniku vicsiny horskych usadlosti (Krajcovi¢, 2021,
Petransky, 2019).

S huncokdrmi do istef miery slvisda tiez genéza Sgjtarske
populécie. Historické okolnosti prichodu nemecky hovoriaceho
obyvatel'stva na teritorium Povazského Inovca, venujlceho sa

lesnym pracam spadaji do prelomu prvel a druhegj polovice 19.
storo¢ia. Ich pritomnost na tzemi povazskoinoveckého horstva
mala sivis so spriemyselnenim tamojSg] oblasti. Menovite
dochadzalo k vzniku sklenych hit, na ktorych chod boli okrem
iného potrebni aj drevorubaci (Gratz, 1917; Krajcovi¢, 2024; Lendl,
1943). Pri samotnej vyrobe skla sa totiz spotrebovalo mnoZstvo
palivového dreva (Kavuljak, 1942). Rovnako tak v uvedenom
Casovom horizonte nastalo vo vychodnej, resp. severovychodne
Casti povazskoinoveckého pohoria zintenzivnenie tazby dreva v
prilahlych lesoch (Krajéovi¢, 2024; LemeS, 2006). Sajtarsku
populaciu tvorili okrem pristahovalcov z malokarpatskych
huncokarskych rodin tiez osoby povodom z ceskych krajin a
tuzemské obyvatel'stvo (Krajéovi¢, 2024). Samotné pomenovanie
Sajtar vychadza zo sudobého oznadenia pre metrové drevo,
siahovice — Sajty, ktoré tito lesni robotnici pripravovali na d’alsie
pouzitie (Marek, 2009). V nemeckom jazyku slovo das Scheit
oznacuje poleno (Mrva, 1996).

Vo svojom prispevku sa zameriavam na tematiku nemecky
hovoriacich handelcov. Pociatky osidlenia uvedengj skupiny
obyvatel'stva spadaji do obdobia raného novoveku, kedy jej
prisludnici prichadzali na teritorium konkrétnych horskych oblasti
stredného Slovenska zo svojg alpskey domoviny (Botik, 2007;
Krajéovi¢, 2023). Ciel'om §tadie je korelaciou vybranych pisomnych
materialov plasticky opisat’ historicki genézu mnou skimanej
populécie a zaradit’ ju do dejinného kontextu osidlovania Slovenska.

2. HISTORIA HANDELCOV

V obdobi 16. storoc¢ia bolo nemecky hovoriacimi skupinami lesnych
robotnikov pochédzajlcich z alpskych oblasti Salzburska a Stajerska
osidPované tdolie Cierneho a Bieleho Hrona. Ustrednym motivom
ich pozyvania bola naprava neuteSenych pomerov tamojSieho
lesného hospodérstva, ktor( spdsobilo kolonizovanie montannych
oblasti, ako g intenzivnejSia exploatécia drevnej hmoty pri rozvoji
banickeho a hutnickeho odvetvia (Botik, 2007). Jedna z povesti
informuje o tom, Ze prvym osadnikom v tamojSe oblasti bol
drevoruba¢ menom Schwandtner, otec pocetného potomstva, ktory
s svoje obydlie zalozil na mieste, kde bystrina pretekajica Velkou
dolinou ustila do Cierncho Hrona. Ked’Ze tam postupne vzniklo
skladisko drevnej hmoty, pomenovali ho Kram. V nemdcine toto
slovo (Kram, Kram) oznacuje obchod, skladové miesto (Stransky,
1969).
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Pre nemecké osidlenie v dangj oblasti je dolezity rok 1607. Diia 11.
juna toho roku vydal cisar Rudolf I1. Habsbursky, sluzobné pokyny
pre vznik uradu lesného Safara so sidlom v Brezne. Nositel’ tejto
funkcie bol nadriadeny vSetkym komorskym lesnikom a povereny
dozorom nad komorskymi lesmi. Jeho povinnostou bolo
kontrolovat’” hospodarenie Styroch drevorubacskych majstrov
breznianskej oblasti, a to v Befiusi (Benusch), Ciernom Hrone
(Schwartz Ronitz), Kamenistej (Steinwasser) a Osrbli (Zernpach),
aby satak urobil koniec klamstvam a sporom pri vyplacani miezd a
naturdnych pdzitkov, ¢o znechucovalo najmd nemeckych lesnych
robotnikov (deutsche khnecht und guete arbeiter) (Stockmann, 2016;
Tagéanyi, 1896).

Staly lesny robotnik mal narok na pastvu urcitého poctu dobytka.
Zéaviselo to od jeho pracovného zaradenia. UZ v prvej polovici 17.
storocia sa vsak jednotlivé horské osady rozrastli do takej miery, ze
osadnici svojou pastvou domécich zvierat spdsobovali pomerne
velké Skody na lesnom poraste. KedZze hospodarenie v lesoch
nebolo vzdy idedlne, na eliminéciu nedostatkov v ramci vyuétovani
drevarskych majstrov vysielala banskd komora opakovane komisie
(v 1635, 1638, 1653), ktoré podavali hlasenia a navrhy (Fasko,
2020). Avsak za daného stavu fungovania a poctu lesného personalu
mali iba zanedbatelny uspech. V tejto situécii (zly stav lesov v
stredoslovenske] banskej oblasti) vyda Ferdinand I11. Habsbursky,
dna 10. septembra 1653 Sestbodové nariadenie na zachranu
kralovskych lesov (Stockmann, 2016; Tagényi, 1896).

Okoalita tuzemsk& populécia tychto lesnych pracovnikov nazyvala
terminom handelci (hangyelecz). Na zéklade toho, v ktorej oblasti
Hrona (Cierny & Biely) tito pristahovalci Zili, sa rozlifovali na
¢iernohandelcov a bielohandelcov. Samotné pomenovanie handelec
mé pbvod v nemeckych nédzvoch vyrobného lesného systému
(Holzhandlung, Ortshandlung). Okrem toho mohlo vychadzat z
teritoriallneho oznacenia Handle, ktoré stviselo so spravnou
organizaciou oblasti, ktora sa €lenila na drevarske obvody (Holz-

Handlungen). Sporadicky sa pre handelcov pouzivalo tiez
pomenovanie dingovnici, ktoré je odvodené z oznacenia
profesionadlnych skupin drevorubadov (ein wirkliche Geding

Holzarbeiter, Gedingsarbeiter, Vorgedinger, Ding) (Botik, 2007).
Medzi typické rodové mena lesnych robotnikov Zijucich v okoli
Cierneho Hrona patrili: Auxt, Dekret, Friedrich, Girtl, Pepich,
Schon, Stulreiter, Taxner (Dachsner) ¢i Thurn. V oblasti Bieleho
Hrona to boli: Czitrberg, Graus, Gruber, Laubert, Laurintz, Libitz,
Nikel, Schawold, Schwandtner, Zibrin ainé (Stransky, 1969).

Popri pristahovalcoch z nemecky hovoriacich krajin boli v oblasti
Hrona ako drevorubaci zamestnavani tiez Slovaci z okolitych obci.
Za zmienku stoji konstatovanie, Ze podla priezvisk drevorubacskych
majstrov, ktoré je mozné identifikovat v pisomnostiach zo 16.
storocia, tak vedcimi jednotlivych pracovnych skupin (dingov) boli
Nemci. Pri nich sa dovenski robotnici nasledne zapracovavali do
systému lesnych préc (Stransky, 1969). V neskorSom obdobi mnohé
nemecké rodiny Handle opustili v dbésledku protihabsburskych
povstani v priebehu 17. storo¢ia. Novi nemecki kolonisti, ktori by
zaplnili miesto po odidencoch neprichadzali a postupne zacalo
dochadzat’ k asimilacii zvy$ku nemeckej populacie (Strénsky, 1969;
Tazky, 1980).

3. HANDELCI V DIELE BOZENY NEMCOVEJ

Plasticky obraz o Zivote handelcov ponuka dielo ¢eskej spisovatel’ky
Bozeny Némcovej z roku 1863 s nazvom Slovenské pohadky: Z
Uher. Zpominky z cesty po Uhfich. Kraje a lesy ve Zvolensku
(Némcova, 1863). Autorka uzemie suc¢asné¢ho Slovenska navstivila
celkovo &tyri razy v rokoch 1851 — 1855. Historicky je
zdokumentované, ze zaciatkom septembra 1855 sa lieila na Sliaci.
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Svoju lieebntl kiiru vSak obmedzila na minimum a vacSinu Casu
venovala etnografickému vyskumu. V druhej polovici septembra sa
v sprievode slovenského spisovatel'a Gustava Kazimira Zechentera
Laskomerského presunula do Pohronia (Stdpanova, 2012). Podas
tejto cesty navstivila Fud zvlastneho razu, drevorubacov — handelcov
v okoli Cierneho Balogu (Némcova, 1863). Drevorubacské osidlenie
rozdelila na dve skupiny: ¢ernohronské abefiusské. Ciernohronské
Uzemie lezalo okrem obce Sihla, oproti juhu, od vychodu na zapad a
zaberalo vySe 40 tisic jutar lesa. Toho Casu tu malo zit' 1500
drevorubadov muzského pohlavia. Befiusské osidlenie, ktoré je de
facto synonymom bielohandelského teritéria sa rozprestieralo nad
pravym brehom Hrona, nad Breznom. Na juhu susedilo s
Polhorskym revirom. Vychodnym smerom pri obci Bacuch hranicilo
s Gemerom a tieZ s coburgovskymi lesmi. Kon¢ilo sa na severnych
kopcoch hdl, kde uz za¢inalo Liptovské panstvo. Na zapadnej strane
benusské osidlenie hrani¢ilo z Casti s mestom Brezno, z Casti so
Stiavnickym revirom (Jarabd). Befusski drevorubadi navyse
obhospodarovali  takmer o polovicu mengj lesng plochy nez
giernohronci. Ich doliny viak boli kratsie ne tie na Ciernom Hrone
a z tohto dovodu sa u nich drevo T'ahSie splavovalo (Némcova,
1863).

Némcova si rovnako tak vSimla, ze tito drevorubaci, ktori
kolonizovali vySSie zalesnené polohy boli pbvodne Nemcami. V
priebehu storo¢i a historického vyvoja vsak doslo k ich postupnej
asimilacii (St&panova, 2012). V jazyku drevorubatov — handelcov,
Zijacich pozdiz Hrona severovychodne od Brezna, ostali jednak
relikty v podobe poslovenceného nézvoslovia viazuceho sa k ich
profesii (hamrik, klufta, ding, Sichta, Slog, zinkholz, griecpal), ako g
niektoré rodové mena. Z Némcovej textu vyplyva, ze najdlhsie sa
nemecké rodiny udrzali na teritoriu Ciernych Handlov. Menovite
spomenula tychto 10 priezvisk: Auxt, Dekret, Gurtl, Kliment,
Schon, Schwandtner, Taxner, Schwarzbacher, Stuhireiter a Thurn.
Zaroven vsak priznala, ze nositelia danych priezvisk, boli uz v dobe
pisania jej prace (druha polovica 19. storodia) slovakizovani
(Némcova, 1863).

Dalej Némcova konstatovala, Ze drevoruba¢i nepodliehali vrchnosti,
ale priamo banskej komore a banskému-lesnickemu Uradu. Nemohli
sa venovat remeslam a hospodarit’ na erarnej péde (Némcova,
1863). Autorka mala vdaka informaciam z Balogskej kroniky,
znalosti o préavnych predpisoch, ktoré regulovali ich Zivot v
minulosti (Stépanova, 2012). Polia obhospodarovali iba do nizkej
miery a nekvalitne, pretoze ich hlavnou obZivou a pracovnou
napliou boli prace spojené s exploataciou drevnej hmoty. Pestovali
najma ovos (aj na chlieb), zemiaky, kapustu a strukoviny. Ich
jedalni¢ek bol jednoduchy. Uprednostiiovala sa kvantita nad
kvalitou (Némcova, 1863).

Architektira drevorubaov bola jednoduchd, drevena. Nabytok a
naradie muzi vyrabali podoméacky. Ostatné potreby sa kupovali od
podomovych obchodnikov (Némcova, 1863). Autorka taktiez
nevynechala popis krojov pre obe pohlavia na rozne prilezitosti.
Zaujal ju predovsetkym tvar zenského cepca, ktory pripominal
Mariu Stuartku a doplnok muzského odevu, viactcelové cedilo
(cidilo = vlnena kapsa), ktoré sluzilo ako vak, vankus, pokryvka ¢i
nositka (Némcov4, 1863; Stdpanova, 2012). Muzov Némcova vo
v3eobecnosti opisala ako silnych, peknych, zdravych a doZivajlcich
sa vysokého veku (Némcova, 1863). Zeny nepovazovala za prilis
atraktivne a dokonca ani Cistotné. Ospravedlnila to ich prili§ tvrdou
précou, ktora museli vykonavat. Casto sa stavalo, e dlha dobu
ostavali bez hospodara (muza) a museli si tak osamotené poradit’ v
najréznejSich situéciach (Némcova, 1863; Stépanova, 2012).

Cyklus lesnych prac Némcova oznacila za vysoko sofistikovany.
Lesni robotnici boli rozdeleni do osemélennych skupin a kazdy z
¢lenov mal presne vymedzené kompetencie podla veku, fyzickej
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sposobilosti a skiisenosti (Némcova, 1863; Stépanova, 2012). Jarna
Cast’ prac zacinala v maji. Muzi vtedy odchadzali na ribaniska,
predom uréené $tiavnickym banskym-lesnym tGradom. Oblast’ bola
vymedzena zasekmi na hrani¢nych stromoch. Nasledne si
drevorubaci zalozili ohniska (tzv. vecny ohen), vybudovali budy na
noclah a zacali rabat’ stromy. Tento cyklus prac trval od zaciatku
maga do konca jula (Od Jakuba do Jakuba) (Némcova, 1863).
Pracovny den sa riadil podla slnka ¢i jednotlivych faz mesiaca. V
spojeni s prirodou dokézali handelci podl'a autorky dokonca
predpovedat’ pocasie podl'a najroznejSich tikazov. Neskor v auguste
a septembri sa muzi doma venovai polnym pracam a roznym
opravdm v ramci hospodérstva. Koncom septembra prebiehala
sezona lovu na medved’a, ¢o predstavovalo najobl'ubenejsiu zédbavu,
ku ktorej sa viazalo viacero folklérnych podani (Némcova, 1863;
Stépanova, 2012).

Zaciatkom oktobra sa handelci opat’ st'ahovali do lesov. Ich tilohou
vtedy bola oprava zl'abov na priblizovanie dreva a priprava klad
urcenych k transportu. To trvalo do obdobia prvého snehu a potom
nasledovala najtazsia Cast’, spuStanie kmenov stromov do doliny
(Némcova, 1863; Stépanova, 2012). Préce neraz prebiehali v noci,
za mesac¢ného svitu, v mrazoch, aj napriek hroziacim urazom.
Priblizované drevo sa v doline narovndvalo a nastavalo kdanie,
Stiepanie kmenov. Tento proces trval priblizne do konca marca.
Potom sa dostavil Uradnik, ktory takto spracovant drevni hmotu
premeral, vyhodnotil a nasledne zan zaplatil. Ked’ sa oteplilo a
stiipla hladina Hrona, bolo este potrebné dokoncit’ pracu. Handelci
drevo zvalili do rieky, aby sa splavilo do niziny k dalSiemu
spracovaniu. Cast’ dreva uréeného pre stavebné iéely sa upravila do
plti, na ktorych bolo mozné prepravovat’ d’alSie suroviny. Tato tzv.
plavacka (v origindlnom texte plavacka) trvala do konca aprila a v
maji zacinal hore d’alsi pracovny cyklus. Tymto sposobom stravili
lesni pracovnici tri tvrtiny svojho Zivota v lese, uzatvorila Némcova
svoj text (Némcova, 1863; Stépanova, 2012).

4. ZAVER

Teritorium sucasného Slovenska bolo od davnych ¢ias miestom
stretu viacerych kultur a etnik, ¢o sa vyraznou mierou odrazilo v
jeho multietnickom charaktere. K nim patrila 8 nemecky hovoriaca
populacia. Jej ¢lenovia v priebehu jednotlivych dekad a storoCi
vytvorili niekol’ko osobitnych diaspér, ktoré sa od seba navzajom
odliSovali z profesijného, konfesionalneho i nareGového aspektu.
Sucastou nemecky hovoriaceho obyvatel'stva boli tiez clenovia
etnografickgl skupiny, Uzko zamerang na précu v lesnom
hospodérstve — handelci, obyvajuci svojho ¢asu montanne oblasti
Cierneho a Bieleho Hrona. Svoju etnicki a kultirnu osobitost’ si
dokazali udrzat’ priblizne jedno storocie, ked’ze postupne doslo k ich
splynutiu s miestnou, prevazne slovenskou populé&ciou. Zaujimavy
opis kazdodenného Zivota (praca, zvyky, kultlra) uz asimilovanych
handelcov sa nachadza v dobovej publikécii ¢eskej autorky Bozeny
Némcove;.
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Abstrakt Predkladand Studia sa zaobera vybranymi narodopisnymi
poznatkami o komunite nemecky hovoriacich anabaptistov -
habanov z obdobia 19. storoia. Prave v tejte Casovej peridde
vzniklo v ramci uhorského narodopisu niekol’ko publikacii, ktoré sa
do znaCnej miery zaoberali narodnostnou a etnickou Struktirou
obyvatel'stva Uhorska. Cielom mdjho prispevku je menovite
analyza préace Pala Jedlicsku (1844 — 1917). V jeho dvojzvézkovom
diele Malokarpatské pamiatky (Kiskérpati emlékek) sa totiz popri
inom nachadzaju a zaujimavé poznatky o skimanej habanskej
popul &cii.

Kli¢ova slova histéria, habani,
pamiatky, Pal Jedlicska

anabaptizmus, Malokarpatské

1. UvoD

Za sucast’ nemecky hovoriacej populacie, ktora v minulosti zila na
slovenskom Uzemi sU povaZovani g habani. Je to etnonymické
pomenovanie pre jednu z anabaptistickych (novokrstenskych)
skupin, ktorg] prisiusnici vo vSeobecnosti pochadzali z Gzemia
terajsicho §Vajéiarska ¢i Tirolska (Horvathova, 2002; Pgss, 2002).
V priebehu 16. storoCia sa zacali usadzat’ na juznej Morave a neskor
aj na zépadnom Slovensku. Ich ngjzndmejSie usadlosti sa nachadzali
predovsetkym na Zahori (Sobotiste, Velké Levare, Moravsky Svéty
Jan). Osidlili vSak aj oblast’ vychodnej strany malokarpatského
pohoria (Casta, Horné OreSany, Kogolna, Chtelnica) a prenikli
dokonca g na Uzemie v udoli rieky Véah (Dubnica, Soblahov,
Trencianska Tepld). Na zaklade ich zmyslu pre zdruzovanie sa,
ktory vychéadzal z ich viery, vytvérali spolo¢né sidla tzv. dvory
(Horvéathova, 2002; Rainer, 1985).

Popri mnohych remesléch boli habéni znami najmé& vyrobou
kvalitnegj keramiky, kovovych predmetov, spracovavanim koze a
stikna. Vzhl'adom na vysoku kvalitativnu a technologicka kvalitu
svojich remeselnych vyrobkov sa stali vyznamnym zdrojom prijmov
pre feudalne panstva, na ktorych mali povolené sidlit. Vrchnost’ im
povolila zriadit si vlastni nabozenskd, obecni a Skolska
samospravu (Durkovskd, 2007). Z dévodu mnohych vojenskych
konfliktov, pocas ktorych boli habanske sidla niekol’kokrat
vyrabované a taktiez naboZenskych perzekdcii (protireformécia),
zacali postupne jednotlivé habanske usadlosti zanikat. Znac¢na Cast
¢lenov habanskej komunity sa rozhodla v 18. storo¢i opustit’ izemie

zépadného Slovenska a presiivala sa do Sedmohradska, juzného
Ruska, Kanady ¢i Spojenych Statov americkych. Na prelome 19. a
20. storoc¢ia uz boli habani, ktori ostali aj nad’alej zit' na Slovensku,
takmer uplne asimilovani so slovenskym obyvatel'stvom (Rainer,
1985). Napriek tomu vSak eSte v prvej polovici 20. storocia
existovali explicitne na troch lokalitdch v rémci Zahoria (Velké
Levére, Sobotidte, Moravsky Svéty Jan) habénske dvory. Zili tu
potomkovia habanskeho obyvatel'stva s istou formou vlastnej
samospravy (Beblavy, 1934; Beranek, 1941).

V rémci méjho prispevku sa zameriavam na analyzu a interpretéciu
poznatkov, ktoré pochédzaju z diela Pala Jedlicsku. V jeho
dvojzvazkovom diele Malokarpatské pamiatky (Kiskarpéti emlékek)
sa totiz okrem inych Udajov etnografického charakteru, nachadzaju
aj dolezité poznatky o usadlostiach, spdsobe kazdodenného Zivota a
histérii habanskeho obyvatel'stva. Metodicky postup mojej prace
pozostdva predovsetkym zo ziskavania a triedenia historickych
pramenov a informacii (heuristika), ich naslednej kritickej analyzy a
interpretacie. Z hladiska mojho vyskumu je kritickd analyza
doleZitym prvkom pri skiimani objektivnej historickej reality, ked’Ze
skimané dielo mohlo byt ovplyvnené vtedaj$imi dobovymi realiami
(napriklad stereotypy etnického a ndbozenského charakteru).

2. MALOKARPATSKE PAMIATKY

Nepochybne dolezitou osobnostou uhorskej odbornej spisby 19.
storoCia bol regionalny historik, zberatel’, pamiatkar, archeolog ¢i
dokonca neskorsi papezsky prelat Pal Jedlicska (Pavol Jedlicka).
Pocas svojho kitazského pdsobenia v Castej sa zaGal intenzivne
zaujimat’ o regionalne dejiny. Odrazom toho je jeho §tldia z roku
1868 o castianskych pamétihodnostiach, ktor vydal v mad’arsky
pisanom periodiku Uhorsky Sion (Magyar Sion) (Jedlicska, 1868).
Pomerne prehliadanym faktom vSak je, Ze Jedlicska vydal a dva
hodnotné regestare. V prvom z roku 1897, ktory nesie nazov Rabsky
hrdina Mikulas Pélfi a jeho doba 1552 — 1600 (Adatok erdddi baro
Palffy Miklos a gy6ri hdsnek életrajza és korahoz 1552 — 1600)
uviedol struéné obsahy celkovo 1160 listin. Pochadzali prevazne z
archivu Cervenokamenskej linie Palfiovcov (Jedlicska, 1897). V
roku 1910 vydal v Budapesti regestar s ndzvom Origindlne Uryvky z
listinng zbierky Palfiovcov 1401 — 1653 a ich Zivotopisy (Eredeti
részletek grof Palffy-csaldd okmanytaréhoz 1401 — 1653 s grof
Péalffyak életrajzi vézlatai). Této préaca obsshuje 1109 struénych
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obsahov listin, ktoré vécSinou pochadzali z rodového archivu
Pafiovcov (Jedlicska, 1910).

V dovenskom prostredi je najznamejSim dielom Pala Jedlicsku
dvojzvazkova historickd publikécia Malokarpatské pamiatky
(Kiskarpati emlékek). Prvy zvazok vySiel v roku 1882 a nesie
podtitul Od Cerveného Kametia po Smolenice (Vordskétdl-
Szomolanyig) (Jedlicska, 1882). Druha ¢ast’ z roku 1891 ma podtitul
0Od Ostrého Kameiia po Nové Mesto nad Vahom (Eleskétél-
Vagujhelyig) (Jedlicska, 1891). V oboch zvazkoch Malokarpatskych
pamiatok su zachytené dejiny hradnych panstiev, ich majitelov,
poddanskych obci a mesteCiek. Pri pisani prace Jedlicska vyuzil
roznorodé pisomné pramene pochadzajlce z viacerych archivov.
Mnohé poznatky vSak ziskal & prostrednictvom terénneho
pozorovania.

Dielo Malokarpatské pamiatky je prinosné g z etnografického
hladiska. V ¢asti z roku 1882 sa nachadza opis dvoch, v tom ¢ase uz
neexistujucich habanskych usadlosti nach&dzajlcich sav Ko3olng a
Vickovciach. Poznatky o nich ziskal Jedlicska z nemecky pisanej
kroniky, ktorej autorom bol Jan Cederla a bola majetkom
dechtického notéra (Jedlicska, 1882). Na zéklade informécii z tejto
kroniky zo 17. storo¢ia Jedlicska konstatoval, ze prvé spravy o
habanoch v Ko$olnej su z roku 1626. Mal tu byt zapisany aj udaj o
tom, Ze v oktébri toho roku (1626) museli tam Zijlci anabaptisti
spolu so svojimi savercami z VIckoviec opustit’ natri mesiace svoje
obydlia z dévodu rabujlcej cisarskej jazdy. Vojaci, ktori prenikli do
KoSolng dokonca habanom odcudzili osem kusov dobytka a dva
kone. Okrem toho podpdili g ich stodoly a pribytky. Tu sa vSak
drancujtce vojsko nezastavilo. VIgkovski habani zas zo strachu pred
armédou, ktora mierila smerom k Sintave, utiekli do Trnavy a na
Cerveny Kameti (Jedlicska, 1882).

Jedlicska vSak konstatoval, ze v tomto obdobi (17. storoie) bola
velka &ast’ vigkovskych habanov vyhubena Turkami. V Cederleho
kronike boli zapisané rozsiahle informécie o turecko-tatérskom
Utoku, ktory sa odohral 3. septembra 1663 medzi desiatou az
jedenastou hodinou predpoludnim. Anabaptisti boli prekvapeni
rychlym Gtokom. Niektori boli zabiti a Styridsiatich troch vzali do
otroctva. Prezivsi sa ukryli na poliach a pri jazere a neskdr nadli
Gito¢isko na Cervenom Kameni. Tu mali Zit' vy$e roka v znaénej
biede. Pocas rabovania vlckovského habanskeho dvora utocnici
ukoristili osem koni, dvadsatstyri kusov hovédzieho dobytka a
Styristo péatdesiat oviec. NavySe 6. septembra tu vypukol poziar a
dvor bol uplne zniceny. V dobe pisania prace (druhd polovica 19.
storoc¢ia) sa uz podla Jedlicsku pamiatka na habanov z kolektivnej
paméte miestneho obyvatel'stva VI¢koviec postupne vytratila. Ostala
len vedomost’ o mieste, kde sa nachadzal ich dvor (Jedlicska, 1882).

Pri zistovani informacii o habanoch sa Jedlicska zameral aj na
vyskum matrik. Podla jeho tvrdenia bolo mozné v matri¢nych
zéznamoch obce Sucha nad Parnou z rokov 1637 — 1716,
identifikovat’ niektoré mena rekatolizovanych anabaptistov z
KoSolng. Ktoré osoby to boli vSak neuviedol. Zaujimava je g
zmienka o habanskom dvore v tejto obci (KoSolnd). Nachadzal sa v
severnej Casti dediny, vedl'a mlyna. ESte v 19. storo¢i vraj miestne
obyvatel'stvo tato lokaitu poznalo pod pomenovanim habansky
dvor. V istom obdobi mala byt anabaptistom jeho sprava odnatd a
na ich miesto boli prizvani migranti z Ciech, Moravy a Sliezska.
Zaznamenal taktiez mad’arské a slovenské pomenovanie pre dvory:
anabaptista udvarnak, resp. habansky dvér. Za ngvyznamnejSie
habénske usadlosti vSak Jedlicska povazoval tie, ktoré boli v
Sobotisti a Velkych Levaroch (Jedlicska, 1882).

Pri zmienke o ndboZenskom Zivote novokrstencov, Jedlicska uviedol
struény udaj tykajici sa minulosti vSetkych habanskych usadlosti.
Najvyznamnej$imi osobami na Cele jednotlivych habanskych dvorov
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boli duchovni vodcovia — kazatelia. Tieto osoby mali zaroven aj
sudcovské pravomoci a spravovali rozliéné administrativne
zélezitosti. Habani z KoSolnej vSak podla neho neboli pocetni a
preto si nemohli dovolit financovat vlastného duchovného
predstavitel’a (Jedlicska, 1882).

Na inom mieste textu Jedlicska spomina g jedno z typickych
habénskych remesiel — hrnéiarstvo. Podla neho  bolo
pravdepodobné, 7e préave v KoSolng kedys toto remeslo
(hrnéiarstvo) mimoriadne prekvitalo. V sukromnych zbierkach
niektorych Tudi sa totiz zachovalo znaéné mnoZzstvo rozlicnej
habanskej keramiky, ktord mala podl'a ustnej tradicie pochadzat’ z
KoSolng. Dokonca sa medzi miestnym vidieckym obyvatel'stvom
udrzalo povedomie o tom, Ze v Ko3olng sa vyrabali tie najkrajSie
hrnéiarske vyrobky (Jedlicska, 1882).

Najvaési priestor venoval Jedlicska habanom v druhom zvazku
Malokarpatskych pamiatok. Na priblizne troch stranéch sa venoval
takmer vyluéne anabaptistom zijucim v Dechticiach. Domnieval sa,
ze pociatky habanskeho osidlenia v tejto obci mozno siahali az do
prvej polovice 16. storoCia. Opieral sa o list grofa Tomasa
Erdédyho, ktory bol napisany v Smoleniciach 23. maja 1606.
Nachddzal sa v fiom tudaj od dechtického farara Alberta
Bohdanovského (Bogdandczi), podl'a ktorého davnejSie v cCase
kacirskych fararov (régente az eretnek plébanosok) sedliaci
odcudzili obom dechtickym kostolom niekol’ko pozemkov. Tato
sprava bola pre Jedlicsku dokazom, Ze uz zaciatkom 16. storoéia sa
mali v Dechticiach nachadzat’ protestantski duchovni. Nebol si vSak
isti, ¢i sa jednalo priamo o anabaptistov, alebo inu skupinu
protestantov (Jedlicska, 1891).

O histérii dechtickych habanov mal Jedlicska k dispozicii viacero
Udajov. Pevne sa tu usadili v roku 1626. Na zéklade informécii z
erdddyovského archivu v Chtelnici im bol do uzivania dany dom.
Viazalo sato vSak nardzne protisluzby. Pravdepodobne sajednalo o
Cast’ zisku z ich remeselnej prace. V roku 1650 mali od grofky
Alzbety Erdédyovej prenajatu Cast’ kastiel'a v ned’alekej Chtelnici.
Zaroven boli v tom istom obdobi v Dechticiach usadeni v
prenajatom dome od grofky Judity Amédeovej. Niektoré majetky
mali aj v obciach Katlovece, Horné Dubové, Koéin (dnes Kocin-
Lancar) a Sterusy (Jedlicska, 1891).

Pisomné spravy z neskorsieho obdobia, ktoré Jedlicska zaznamenal,
uz svedCia o tom, ze sa v Dechticiach v druhej polovici 17. storo¢ia
vytvorila kompaktna habénska komunita. K roku 1663 napriklad
uviedol, Ze z tohto obdobia pochadza zéznam o habanskom dvore.
Spravy o fiom pochadzaju aj z 18. storocia. Konkrétne zo zavetu
grofa a zaroven krajinského sudcu Juraja Erdédyho (Jedlicska,
1891). Jedlicska opisal g lokalizaciu habénskeho dvora. Nachadzal
sa na severovychodngj strane obce. Jeho autondmne postavenie v
ramci Dechtic je evidentné podla toho, ze tento dvor bol od
nehabanskej populacie oddeleny tokom potoka Blava (Jedlicska,
1891). Domy, ktoré boli stiCastou dvora, boli podl'a Jedlicsku este v
blizkey minulosti v pévodnom stave. Boli typické tym, ze mali
vybudované obyvatel'né podkrovie. Na inom mieste textu Jedlicska
vyzdvihol odolnost’ habanskych striech, ktoré boli vyrabané zo
slamy a blata. Mali Zivotnost’ sto rokov a boli dokonca ohilovzdorné
(Jedlicska, 1891).

Pri zmienke o remesléch, Jedlicska zaznamenal, Ze habani z Dechtic
sa venovali predovSetkym hrn€iarstvu a do istej miery aj ¢izmarstvu
(csizmadia). Zapisal vSak aj vSeobecny udaj, vztahujuci sa na
vsetkych habanov na Slovensku. Podl'a neho sa medzi ¢lenmi tejto
komunity nadli vSetky typy remeselnikov. Menovite to boli ngjma
kraj¢iri, obuvnici, noziari, sikennici a hrn¢iari. Znakom ich prisne;j
discipliny bolo to, Ze pocas vykonu takmer voObec nerozpravali
(Jedlicska, 1891).
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Pomerne podrobne sa Jedlicska venoval g habanskemu
vierovyznaniu. Anabaptisti na zaklade jeho tvrdenia uznavali len
krst, ktory sa konal v dospelosti. Krsty novorodencov povazovali za
neplatné. Kazda habanska usadlost’ mala osobu, ktora bola ur¢ena na
Sirenie BoZieho slova. Tento ndbozensky predstavitel' bol voleny
spomedzi tzv. starSich bratov a mal na starosti ndbozensky Zivot
¢lenov svojej komunity. Sti¢astou toho bolo napriklad krstenie ¢i
vzdeldvanie ostatnych starSich bratov v otézkach viery. Hlésal
prijimanie pod obojakym sposobom a ak bol ndhodou vyuéeny v
ngjakom remese, tak sa venova g tejto svetskg stranke
kazdodenného zivota. Zaroveni mali Anabaptisti zijici v ramci
jedného obvodu (viacero dvorov) g hlavného duchovného, ktorému
prisluchali aj najvyssie svetské pravomoci. Podl'a Jedlicsku bolo
jeho postavenie mozné prirovnat’ ku Kkatolickemu biskupovi
(Jedlicska, 1891).

Pociatky formovania anabaptizmu bolo podla Jedlicsku mozné
datovat’ do obdobia Zivota niekolkych vyznamnych teolégov a
zaroven reformatorov. Konkrétne sa jednalo o Tomasa Miinzera,
Martina Cellariusa a Mikulasa Storcha. Svoje ufenie mali najprv
hlasat’ v Sasku, konkrétne v meste Zwickau. Odtial’ sa nasledne tieto
reformné myslienky roziirili do Svajéiarska a juzného Nemecka.
Neskér sa objavili aj v Cechich a na Morave. Hlavnym pilierom
anabaptizmu bola na zéklade Jedlicskovho tvrdenia, sprava
spolo¢ného majetku. Prave kvoli rovnostarskemu spdsobu Zivota
boli anabaptisti Castym objektom roznych perzekucii, ked’ze nim
mali naraSat’ autoritu jednotlivych vrchnosti. Zaroven odmietali
modlérstvo, &iZe uctievanie réznych sdch a obrazov (Jedlicska,
1891).

3. ZAVER

Napriek tomu, Ze narozsiahlgjSie informéacie o habanoch na
Slovensku je mozné najst’ predovsetkym v odbornej spisbe z 20.
storocia, do istej miery sa im venovali aj autori piSuci v skorSich
obdobiach. V 18. a 19. storo¢i vzniklo celé mnozstvo obsahovo
rozsiahlych nérodopisnych prac. Tie sa z velkej Casti venovali
popisu jednotlivych néarodnosti, etnik a etnografickych skupin,
zijucich na uzemi vtedajSicho Uhorska. Neoddelitelnou sucastou
vtedajSgj uhorskel odbornej spisby bol g Pal Jedlicska. V jeho
dvojzvézkovel publikécii st popri inom uvedené délezité poznatky
tykajUce sa habanskeho osidlenia na Slovensku.

V prvom zvézku z roku 1882 sa Jedlicska zamera na osudy
habanov z Kosolnej a VIckoviec v 17. storo¢i. Zachytil konkrétne
poznatky o tom, ako boli z dévodu pocetnych utokov rabujucich
armad (turecko-tatérske vojsko, cisarska jazda), ich dvory
drancované. VIc¢kovsky dvor bol dokonca v roku 1663 uplne
znifeny. Zaujimavé je aj Jedlicskovo pojednanie o hrnéiarstve. Este
v druhej polovici 19. storocia sa v kolektivnej paméti miestneho
obyvatel'stva zachovalo povedomie o tom, Ze hrnéiarske vyrobky z
KoSolnej boli najkrajSie.

V druhom zvézku Malokarpatskych pamiatok, kde sa objavuji
takmer vyluéne informéacie o dechtickych habanoch, je pomerne

Vol. 13, issue 02

detailne popisany ich ndbozensky Zivot. Zapisané poznatky sa vSak
vztahovali na vSetkych anabaptistov. Pociatky formovania ich viery
bolo mozné podl'a Jedlicsku lokalizovat’ do Saska. Kazdy habansky
dvor mal svojho vlastného duchovného predstavitela, ktory mal na
starosti ndbozensky Zivot dang usadlosti. Krstil, vzdelaval svojich
slivercov v ablasti viery a prijimal pod obojakym spdsobom. Okrem
toho boli habani odporcami modlarstva
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Abstrakt Cielom prispevku je poukdzat na vztah inkluzivnej
edukécie a profesijng reflexie, ktoré predstavuju rozhodujlce
fundamenty pre vznik moderngj Skoly prihliadajlcej narozvoj Ziaka
a ucitel’a. Ich vychodiskom je koncepcia humanisticky orientovanej
edukacie, ktora pertraktuje, ze vychova a vzdelavanie, pokial’ sa
maju realne podielat’ na utvarani Skoly v zmysle uciaceho sa
spologenstva postaveného na diverzite edukaénych potrieb kazdého
aktéra vzdelavania, nesmi podlahnut’ tlaku na hermetickd limitaciu
cez normy posiliiujuce unifikdciu pohladu na najvhodnejsi model
edukacie. V zaujme stranit’ sa edukacného formalizmu musi
pedagogika hladat spdsoby, aby sa sama pred sebou chranila,
neupadnic do aplikovania stboru pravidiel uberagjlicich na jg
skuto¢nej hodnote spocivajlicej v etickej rovine, kedy ucitel’ a ziak
zakazdym objavujd moznosti k naplneniu poZiadaviek vo
vzdeldvacich zédmeroch. Bavime sa o pilieroch tvoriacich
expanzivny model k&l (Topping & Maoney, 2005)
vysporiadavajlcich sa s narokmi verginosti na akceptovanie
rozdielov deti a mlédeze. To dokadZe naostatok pozmenit' priprava
ucitel'ov dovodiaca v prospech realizacie reflexivnej vyucby.

Kricové slova inkluzivna edukacia, profesijna reflexia, ucitel, Ziak

1. UvoD

Hodnotiac najvdcsie epochy v dejinach ludstva, v kazdej z nich
mozno pozorovat’ usilie o vymedzenie obrazu ¢loveka v edukacii,
kde sa poukazuje na jeho ddstojnost’ a rozvijanie tych atributov,
ktoré si mu ako originding individuaite vlastné. O obdobi
humanizmu a renesancie je zname, Ze sa vo vychove konecne zacina
objavovat’ dieta nielen v pozicii mladého Cloveka, ale hlavne
disponuje osobitym vnimanim sveta. Obdobie osvietenstva figuruje
v historickom vedomi spolo¢nosti pod ndzvom storocie pedagogiky,
kedy jeho popredni mydlitelia (napr. Diderot, Lavoisier) pisai o
nevyhnutnosti povinng Skolskej dochadzky a laicizéacii poznatkov
prezentovanych ziakom v Skolach (Srogon et al., 1981). V 19.
storo¢i pedagogika ziskala status vedy a na jeho konci pomaly
vznika reformné hnutie vyhraniv§ie sa vo¢i herbartovskej
pedagogike, braniac osobnost’ dietata pred manipulaciou, a v 20.
storo¢i sa do popredia dostavaju aj alternativne pedagogické
koncepcie s rozpracovanymi filozofiami vychovy, kde sa centrom,
okolo ktorého sa hybu edukacné ciele a prostriedky, stava ziak s

jeho vychovnymi a vzdelavacimi potrebami (Kasper & Kasperova,
2008). Na uvedenych vychodiskach stoji tiez koncepcia
humanisticky orientovang) edukécie (jednou z jej podbb je apropo
inkluzivna edukécia), ktora zasadne reviduje pohlad na 4 hlavné
dimenzie vyucby a vychovno-vzdelavacej ¢innosti.

Prvou z nich je dimenzia vztahova, ktora hovori o zmene roly tak na
strane ucitel'a, ako aj ziaka. UCitel uz nie je ten, ktory ziakovi
sprostredkovava definitivne poznanie sveta, javov odohravajlcich sa
v prirode a spolo¢nosti, ale ziaka naopak prizyva k spolupraci a
aktivite vo vyucbe, poukazujic na to, Ze skutoné ucenie sa zavisi
od komunikacie preberaného uciva a sposobov, akymi obaja aktéri
pristupuju ku Kkonstruovaniu sveta a jeho vyznamov. Kym uditel
vystupuje v pozicii facilitdtora, ktory pre Ziaka utvara ucebné
prostredie a podnecuje ho k ¢innostiam prostrednictvom vnutorne;j
motivacie, ziak prechddza do pozicie badatela, kedy sa
rozhodujucim stéva sebariadené vzdelavanie. Ide o to, aby sme od
heteronémngj vychovy smerovali k vychove slobodngj a autentickej
osobnosti Ziaka (autonémnej vychove), ktory s je vedomy svojich
obmedzeni a dokaze n4jst’ zdroje na ich prekonanie. Princip vykonu
a vecnosti ma byt kompenzovany principom naklonnosti, avsak, a
na to netreba zabudat, nesmie ho Uplne nahradit. Utvaranie
skuto¢ného partnerského vztahu sa nezaobide bez vyjadrovania
reSpektu medzi ucitelom a ziakom, ktory ma autorita ucitela a
odkazanost’ ziaka na jeho kvalifikovanost’ a profesionalitu posilnit’.

Druhou z nich je zase dimenzia cielova, kde sa zdoraziuje potreba
urCenia a vymedzenia takych zamerov vychovy, ktoré by zahfnali
poziadavky spoloCnosti a zaroven by boli pre ziaka jednym z
dévodov (motivov) pre vzdelavanie a sebarozvoj. Ciele vychovy by
sa mali utvarat’ tak, aby komplexne pokryli potencial ziaka, ktory
smeruje k mnohostranne rozvinutej osobnosti uvedomujlcej s svoju
slobodu a zodpovednost’ pred svetom a ostatnymi 'ud’mi, podielajuc
sa na transfere poznatkov a hodnot nasledujicim generaciam (Co je
v kone¢nom désledku aj jedna z funkcii vychovy). Od ucitelov, ako
g ostatnych, ktori sa vo vidcSej miere venuju vychove a jej
Struktiirovaniu, sa oCakava kritické zhodnotenie filozofii vychovy v
zmysle korigovania obrazu ¢loveka a nielen jeho prijimania tak, ako
to pozaduje Statne zriadenie ¢i dominantna ideoldgia (prioritou je
rozvijanie reflexivng) kompetencie).

V poradi tretou je dimenzia obsahova, ktorej tazisko je v regulovani
toho, ¢o si mé ziak osvojit a ¢o ma, samozrejme, v dlhodobejsej
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perspektive kultivovat’ jeho Pudské kvality. Ziak by mal rozumiet
tomu, preco sa ma naudit’ dany subor poznatkov a ¢o si pomocou
nich dokaze rozvinit' (spolu s ucitelom vstupuje do diskusie o
cieloch a zmysle vychovy). Na druhej strane vSak podotykame, ze
obsah vychovy sa nesmie redukovat’ len na ucivo, nakolko jeho
sucast'ou su aj hodnoty ¢i nazory (resp. prostrednictvom uciva sa s
nimi  konfrontujeme a zvaZzujeme ich prinos pre jednotlivca i
spolo¢nost’). Humanizicia vychovy a vzdelavania sa da
uskutoc¢tiovat’ aj cez vhodny edukaény obsah, a to nielen na
predmetoch spadajlicich do vzdeldvacej oblasti ¢lovek a hodnoty
alebo clovek a spoloénost. Akykol'vek vyucovaci predmet,
prirodovedny ¢i humanitny, ma dispozicie na to, aby ucitel’ poukéazal
Ziakom napriklad a na skusenosti z vedy, kedy doSlo k situacii, ze
civiliza¢né vydobytky (vynalezy, tedrie) ohrozili zivot cloveka a ten
sa opdtovne musel vratit k etike a definovaniu pretrvavajticich

idedlov.

Posednou je dimenzia procesuana, ktora sa tyka hlavne
edukaénych prostriedkov a ich efektivnej exploatacie za Gcelom
dosahovania vychovnych cielov. Ucitel, ktory nie je vyhradne
transmisivne orientovany, zaiste pripusti, ze ucinnost’ vychovno-
vzdelavacieho procesu stoji na vhodnom uplatiiovani vychovnych
principov a didaktickych zdsad, pouzivani vychovnych a
didaktickych metdd, organizaénych foriem a materid no-technickych
nastrojov, ktoré, ak si vyuzZivané démyselne a nie pre samotnu
funkcionalitu, vedia ulahCit’ splnenie réznych aktivit vo vyucbe.
Ucitel’ si ma klast’ na zretel' pouzitie spominanych prostriedkov za
ucelom kreovania ¢o najvac¢sicho mnozstva edukaénych situécii, aby
poznéva Ziakov po kazdeg stranke rozvoja osobnosti a stimuloval
ich k interakcii medzi sebou navzdjom, ¢im by podporil moznosti
pre kooperativne vyucovanie, ktoré predstavuje platformu pre
prijimanie rozmanitosti ako sucasti suportivnej klimy edukaéného
prostredia (pre explicitne analyzovanu problematiku humanisticky
orientovangj edukécie pozri Kosova, 1995; Kosova, 2013; Mihdlik,
1996).

Vyssie popisané rozmery edukécie by mali byt predmetom reflexie
nejedng] kultary Skoly predstavujlce) relativne stabilny stbor
predstav a pristupov, ktoré st v nej dihodobo udrZiavané aktérmi
vzdeldvania (jej poGetné ponimania prezentuji Sutikova a
Ferencova, 2019). Takato Skola ma potom potencial etablovat’ sa v
sieti inkluzivnych vychovno-vzdelavacich zariadeni. Podl'a Zilchera
a Svobodu (2019), mapujlcich chapania inkllzie od viacerych
odbornikov, ide o skolu predpokladajticu zaradenie v3etkych deti do
hlavného pradu vychovy a vzdeldvania a bezpodmienecne
akceptujlcu ich potreby.

2. INKLUZIVNA SKOLA —KTORA TO JE?

Hoci sa to javi byt zrejmé, koncept inkluzivnej $koly sa zvykne v
praxi zjednodusovat’ (definuje sa cez vypocet prvkov mnoziny, ale
chyba jeho celostné uchopenie vyjadrenim toho, Co je tymto
elementom spolo¢né, alebo, ako sl navzajom prepojené s imyslom
postihnutia nosnej idey). Na zékladnych a strednych Skolach,
nevynimajuc vysoké Skoly pripravujuce buducich ucitelov, sa
stretdvame s nasl edujicimi mytmi (polopravdami):

1. inkluzivna Skola je Skola, v ktorgj si odborni zamestnanci —
nepopierame, ze bez nich nie je Gplne uskutoénitel'na diferenciacia
vo vyuébe, nakolko orientaéne stanovuju diagnézu deti s
edukacnymi  Specifikami (v spoluprdaci so zamestnancami
pbsobiacimi v centrach poradenstva a prevencie) a zavadzaju do
vyucby za pomoci triednych ucitelov a pedagogickych asistentov
intervencné postupy pre ich systematicku a efektivnu integraciu, ale
bez presvedCenia  (pozitivnych  postojov)  pedagogickych
zamestnancov o vyzname inkluzivnej edukéacie pre Ziakov to nebude
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mat’ dlhé trvanie a Skolsky podporny tim sa stane skor nastrojom na
formalne ulah¢ovanie ich ucebnej prace a vytvaranie nalepkovania
(labellingu), ¢o mdze mimochodom viest' k upevilovaniu skrytej

segregécie,

2. inkluzivna 8kola je Skola, v ktorej sii pedagogicki asistenti — dnes,
v porovnani s minulostou, maju uditelia ti devizu, ze je v Skolach
osoba, ktora im, podla Zakona ¢&. 138/2019 o pedagogickych
zamestnancoch a odbornych zamestnancoch, poméha pri rieSeni
»architektonickych, informacnych, jazykovych, zdravotnych,
socialnych a kultirnych bariér ziakov®, a oni tak mézu venovat’ viac
¢asu priprave na vyucovanie a kritickému zhodnoteniu eduka¢nych
¢innosti. Nezabudajme vSak, Ze podstatna cast' zodpovednosti za
adekvétnych priebeh edukécie je stde na pleciach ucitel’a a asistent
sa ocitd prevazne v pozicii pozorovatela a poradcu (sice existuju
vynimky, kedy obaja vyucuju v triede spolu vzhl'adom k potrebam
Ziakov). Opétovne plati, ako sme uviedli vySSie, Ze tato kooperécia
bude postradat’ synergicky efekt, pokial sa ucitelia nestana
nositelmi inkluzivnych hodnét (to by mal byt na druhej strane
kazdy, kto vstupuje na podu takejto Skoly). Na tomto mieste sa
rovnako ziada spomenut, ze nie kazdd Skola méd po stranke
finanénych zdrojov na to, aby u seba situovala skolsky podporny tim
a VAacsi pocet pedagogickych asistentov, ktori by v najlepSom
pripade pdsobili temer v kazdej triede, kde sa nachéadza Ziak so
§pecidnou vychovno-vzdeldvacou potrebou,

3. inkluzivna Skola je Skola, v ktorej sU prevazne intaktni Ziaci — je
nesporné, ze idey inkluzivnej edukacie by si mali ziskat’ stabilné
miesto v Standardnych Skoléch, Iebo préve ony sa musia vysporiadat’
s utvaranim takého vychovno-vzdelavacieho prostredia, ktoré
prijima netradi¢nost’ a rozdielnost’ ako incentivu k napredovaniu a
identifikécii svojich moZnosti pri realizécii principov zachovévania
ucty k ¢loveku s ohl'adom na to, kde zlyhava a v akej oblasti podava
nadpriemerny vykon, avSak ani zZiaci, ktori su v dosledku tazSie
integrovatel'ného hendikepu umiestneni do Specidnych kél, nesmu
ostavat’ pri nazore, ze su vydel'ovani z hlavného pridu vzdelavania a
ich Sance, aby sa do neho mohli postupom casu dostat, su
minimalne. Niekedy sa zda, Ze Ziaci na tychto skolach predstavuja
homogénnu skupinu, ale g medzi nimi si deti, ktoré sa od seba
jednak vykonovo odlisuju a jednak su po viacerych strénkach, za
zvolenia vhodnych edukacnych prostriedkov zo strany ucitelov,
rozvijatel'né. Tak, ako sa od ziakov v tradiénych $kolach ocakava, ze
voci svojim spoluziakom, ktori maju stanovené $pecialne edukaéné
potreby, prejavia porozumenie, to isté sa pozaduje od Ziakov v
Specidinych skolach a Specidnych vychovnych zariadeniach
(nehovoriac o pedagogickych a odbornych zamestnancoch). Parker-
Katz a Passi (2021) konStatuju, ze oblast’ Specidlneho vzdelavania
bola z pomerne velkej Casti vychodivs§ia z gnozeologie zakotvenej v
pozitivizme a medicinskom modeli, ¢o malo za nasledok vytvorenie
mnozstva Struktlr, ktoré diktuja spbsoby praxe Specidlnych
pedag6gov. Objavuje sa implicitny nazor, Zze osobu so zdravotnym
postihnutim treba zafixovat, no osvojenim si humanistického
pristupu by sa mohol vytvorit’ novy kurikularny pribeh, ¢im ma
odbor predpoklad pribliZit' sa principu pomoci vSetkym Ziakom so
znevyhodnenim tak, aby prosperovali. Ceri¢ a Ali¢ (2020) analyzuju
paradox globéalngj vzdelavacej politiky priemietajlci sa do reforiem
vzdelavania mnohych krajin, kedZe trva na nekompromisnom
zavédzani inkluzivnej edukécie do 3kél, ale navzdory tomu v nej
previadaju neoliberdlne tendencie. Korporativny model edukéacie,
zalozeny na marketingovej orientécii a koroborécii poZziadaviek na
vySSi akademicky Standard, je v kolizii s humanistickou a
egalitarskou myslienkou inklGzie vo vzdeldvani, v ktorom maju
vSetky deti, mladi a dospeli osobité prispetie k zlepSeniu stavu v
Skolach. V praxi sa spochybiiuje koexistencia inkluzivnej edukécie a
modelu bazirujiceho na vykone s akcentovanim vyhod Specidneho
vzdelavania,
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4. inkluzivna skola je skola, ktora je alternativna — je faktom, ze v
tomto druhu $kél sa v prvom rade prihliada na osobnostné
(psychické) predpoklady ziakov a az nasledne sa im vyucba
prispdsobuje (upravuji sa im podmienky, aby sami prejavovali
iniciativu sa vzdelavat' a neprezivali pocit ohrozenia z tlaku na
okamzity vykon). U dietata je pozorovany a posudzovany kazdy
krok a osvojovanie si u¢iva ma byt pre neho prostriedkom na
aktivizaciu (uplatiuje vlastné tempo) s doérazom na pracu v
skupinach (taziskom je praca v heterogénnych zoskupeniach
ziakov). No aj tieto $koly musia dbat’ o to, aby sa okrem svojej
filozofie vychovy pridizali rovnako kurikula a vzdelavacich
&andardov, neponechévajic kultiviciu osobnosti ziaka len na
vlastnej prirodzenej aktivite, ktora nepocita s vyraznejs§imi zasahmi
ucitela do vyvinu jeho individuality (napr. nadania), aby ndhodou
nepdsobili proti nemu a nesmeroval tak k retardécii (spomaleniu). V
pociatkoch ich vzniku sa dieta (napr. v pripade Montessoriovej)
mytizovalo (Krankus, 2009). Co sa tyka Steinerovej pedagogiky, je
zrgimé, Ze sa v ng priorizuje detsky svet, ale na druhgj strane je v
prvych fazach vychovného pdsobenia rozhodujiica autorita ucitel’a,
ktory ma byt pre ziaka stalejSou oporou. Namiesto ucenia sa, ako ho
bezne pozndme zo $kal, v tomto obdobi vyvinu jedinca sa méa déraz
klast na estetiku (zit' v krase), aby dochadzalo k harmonizécii
horného (duchovne-dusevného) a dolného (telesného) ¢loveka
(Steiner, 2003). ldeovy zéklad tychto $kél tvori antropozofia —
spiritudliny svetondzor (Petldk, 2016), ktora je v pedagogike
spochybnovana. Slowik (2022), v zhode s odbornikmi v oblasti
inkluzie, naznacuje, ze utvaranie inkluzivnych $k6l je v zasade
odpovedanim na Zivot v postmodernom svete, no dopiiame, Ze
humanisticky orientovana a inkluzivna edukacia nesma byt’ zbernou
nadobou pre vedecky nepodloZené inovécie, preto je nutné ich
legislativne a teoretické ukotvenie s cielom rozvijania kl'u¢ovych
kompetencii Ziakov.

3. CEZ REFLEXIUK INKLUZIVNEJ EDUKACII

Kopcikova a Hnilicova (2022) podotykaju, ze inklizia je do znacnej
miery filozoficka zalezitost. Hovorime o stave, ked” sa ¢lovek so
zdravotnym postihnutim rodi do spolo¢nosti, ktora akceptuje jeho
odlisnost. T4 ma vytvarat’ opatrenia, ktoré mu v ngj umoznia bezne
fungovat’ a su zaroven vyuzitelné pre vsetkych jej ¢lenov. Ide o
dihodoby proces zévisiaci od podpory Stétu, vedomosti a postojov
pedagogov a deti k spoluziakom so znevyhodnenim. Ti sa pre nich
stavaju normou, uciac sa, aké osobitosti majl, ¢o im pomaha a co je
pre nich obmedzujtce.

Existencia vzt'ahu medzi filozofiou a pedagogikou sa neda popriet’
(Danek, 2011; Samelova, 2016; Rajsky, 2021). Odvodzovanie
vychovy od obrazu ¢loveka vo filozofickych  smeroch
(svetonazoroch) nam ale zamedzuje nazerat’ na uplné vymedzenie
edukécie, pretoze pdsobi ako perspektiva, cez ktoru interpretujeme
vychovné dianie. Inkluzivna edukacia je nadalej aktualnou
filozofiou vychovy kreujicou modernd skolu, no samotné Skoly by
k tomuto presadzovanému etalonu (napr. ministerstvom 3kolstva)
mali pristupovat’ rimcovo cez z&kladné usmernenia a névrhy. Skola
(vedenie, zamestnanci, ziaci, rodi¢ia) musi, pri koncipovani sa ako
inkluzivnej, vychadzat’ z vyziev, ktoré su v nej dlhodobo pritomné
(méme 3Skoly, v ktorych sl prevazne Ziaci so $pecifickymi
poruchami udenia; S$koly, ktoré navStevuju Ziaci s fyzickym
hendikepom; Skoly, kde sti Ziaci z minorit; Skoly, do ktorych chodia
len Ziaci intaktni). Uvedené kvituje myslienka Ainscowa et al.
(2006), kedy rozvoj dokonalého inkluzivneho prostredia podla
jedného cloveka (jednej skupiny) moze byt nepredstavitelny pre
ostatnych l'udi. ,,Zdravy rozum nech nas chrani pred vierou, Ze
Tudstvo niekedy najde definitivny idealny poriadok, a Zze potom
Stastie bude naveky ziarit' rovnakymi luémi, ako slnko ziari v
tropickych kragjinach na tych, ktori by s to takto usporiadali
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(Nietzsche, 2018, s. 113). Ukazuje sa, Ze primus zohrava reflexia
osobnosti Ziaka a jeho potrieb (ako g ostatného kolektivu Skoly a
sukcesivneho rozvoja). Podl'a Finka (Pelcova In Kosova, 2015), ak
nedokazeme dat’ vyCerpavajucu odpoved’ na to, ¢o je clovek (Clovek
S rozmanitymi potrebami), potom je naopak ziaduce, aby sme
odvodili jeho esenciu z vychovy, v ktorej je neustale situovany, ¢i
uz ako homo educans, aebo homo educandus. Kazdému (g
Studentovi ucitelstva eSte nevstipivSiemu do Skolske triedy) je
jasné, ze edukaCna realita je Casto protireiva a napitie medzi
subjektivnymi a objektivnymi poziadavkami nemoze odhalit’
empiricky vyskum, ale iba filozoficka reflexia edukacie. Fink sa
zmieifiuje o tychto antindmiach (Pelcova In Kosova, 2015):

« vychova ako pomoc a vychova ako manipulacia — mézeme sa
spytovat’ sami seba, ¢i ma ucitel’ pravo vnitit’ svoje chapanie zivota
a hodnét druhému, ¢i dokaze, akokol'vek s najlepSimi umyslami,
vzhl'adom k obmedzeniam doby, preduréovat’ budicnost’ sveta a
dietata. Reflektujuci ucitel’ s vedomim si tejto rozpornosti opatrne
pristupuje k vychove, vie o nedokonaosti svojg vychovne)
koncepcie, vie, Ze takmer vzdy voli medzi aternativami, ktorych
dosah na vychovu moze byt nakoniec minimalny. S tym si je
vedomy aj skutoénosti, ze aproximovat’ k autenticite ziaka sa da
predovsetkym tak, Ze sa informécia stane jeho osobnou
skusenost'ou, z ¢oho vyplyva, Ze ani na Uplnii manipulaciu si
nemozno robit’ narok (jej hranicu je tiez tazko urcit),

* moc vychovavatel'a a jeho bezmocnost’ — je nespochybnitel'né, ze
edukacné posobenie formuje predstavy Tudi o svete, avSak
reflektujici ucitel si uvedomuje, ze zivotné skusenosti si bez
totozného zazitku neprenosné (ucitel ponimal a ponima svet cez
svoj obzor, a procesy odohravajlce sa v Skole sa vzdy oneskorujl za
Zivotom). Ak mé redliny z&ujem na tom, aby pripravil Ziaka na
budiicnost’, ma sa usilovat’ pomoct mu odkryvat’ celkovy vyznam
veci tvoriacich jadro pre ich porozumenie,

evychova bez konca a vychova ukonend — vychovavani
(vzdelavani) sme permanentne, priCom k zmene dochadza u
ktoréhokol'vek tucastnika edukacie. Ucitel' inStruujuci a poucujuci
druhého s moralnym patosom sa vystavuje riziku, Ze sa moze stat’
smutnym prikladom rozporu reality s idedlom, ak sa preukéze, ze
vlastnostami, ktoré od Ziakov vyzaduje, sam nedisponuje.
Reflektujuci ucitel’ sa ma vyhnut' tomu, aby pri svojej nehotovosti
neupadol do rutiny (lep$im ucitelom bude najmé vtedy, ak sa sam
vzdelava a pracuje na svojom profesijnom rozvoji). U¢init’ tak moze
za pomoci kritickej sebareflexie,

* poziadavky kultiry (spolo¢nosti) a individualita vychovavaného —
clovek sa potrebuje socializovat’ a mnohovrstevnost’ socialnej reality
je nepredstavitel'na bez pravidiel, ktoré regulujii spravanie a konanie
jedinca a sucasne ho i chrania. Lenze je zname, Ze kazdy ¢lovek je
takisto zloZito jedineény, a preto neexistuje na kazdého ziaka
vhodna edukacna stratégia ¢i metodika (schéma vychovy pre
vSetkych ziakov). Reflektujici ucitel uznava, ze nemoédze vzdy
najlepsie vediet, aké su skutoéné potreby dietata (len
modifikovanim postupov ich vie odhalovat, ¢im mu umozni
vyjadrit’ a rozvinit’ jeho individualitu),

« vychova k povolaniu a vychova k T'udskosti — v zésade tu ide o
odveky historicky spor, k comu ma smerovat’ skutoéné vzdelanie
(vrédtane vysoko$kolského). Trvalou dilemou ostava, ¢i to ma byt
Uzko orientovand priprava na prakticky zivot, alebo vSeobecna
vzdelanost zabezpeCujuca, aby si ludia spolu (bez ohladu na
rozdiely) rozumeli a aby sa orientovali na osvojenie s humannych
hodnét. Reflektujtici ucitel’ je presvedéeny o tom, Ze kazdy ¢in
Cloveka je motivovany hodnotovym vedomim, preto konanie ¢i
nekonanie z jeho strany zavisi od toho, o uprednostiiuje, ¢o ma pre
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neho samotného v&ac¢§i zmysel, no ani v dobe technokratického
zamerania na prax nesmie rezignovat’ na 'udskost,

» moznosti a medze vychovy — fundamentélinou otézkou je v tomto
pripade to, ¢o sa da na cloveku formovat' zvonku a Co patri k
nedotknutel'nej sfére jeho osobnej slobody. U kazdého ¢loveka je
Cast’ prirodzenosti, kde sa edukatori nedostanu. Ucitel, ktory je
reflexivne orientovany, vie, ze ziadny vytyCeny ciel’ vychovy je vo
svojej plnosti skoro nerealizovatelny, lebo vo¢i nemu stoji
plnohodnotna osobnost’ Ziaka, ktora sa chce i sama utvarat’ bez
odkézanosti na neho, aZe naozaj ziskat’ si ju pre ¢innost’ a aktivitu si
vyzaduje opriet’ sa o jej prostotu (o to, kym je, na ¢o ma).

Humanisticky orientovana edukacia ndm pripomina, aby sme v
spolocnosti nezabudali na ziadneho cloveka (bez ohladu na
obmedzenia, ktoré md). Jej dominantnou ulohou je, aby mu priznala
existencialny rozmer a umoznila vstupit do vztahov s druhymi
Pud’'mi a cez ne sa utvarat. Nejde tu o novy objav, ale prinavratenie
sa v 21. storo¢i k vnimaniu diverzity ako sucasti spoloc¢enstva l'udi
(humanisticky smerovana pedagogika méa naturel aplikovangj etiky).
Vychédzajic z Titzla (2000), v staroveku a stredoveku sa neziadalo
zmienovat’ o inkluzivnej edukdcii, pretoze jedinci s postihnutim a
jedinci intaktni vstupovali do interakcii bezne (hladali si k sebe
cestu a ucili sa spolunazivat’, hoci to zaviselo od daného kultlrno-
spolo¢enského kontextu a komunity), ale je mozné, Ze k rozdeleniu
ich sveta na dve Casti napomohol ¢&iasto¢ne i novovek (napr.
zriadovanim Specialnych ustavov). V kazdom pripade plati, Ze
spolo¢enstva v jednatlivych historickych epochach sa so zdravotne
znevyhodnenymi vysporaddvali osve.

Krizo (2020, podrobnejSie pozri 2021), indpirujlci sa poprednymi
predstavitelmi humanistickej psychologie 20. storodia, tvrdi, ze
inkluzivna vychova a vzdelavanie sa realizuje pomocou cyklického
naplitania potrieb jedinca a participuje na raste jeho osobnosti.
NajlepSie to azda demonstruje pyramida inkluzivne edukacie, ktora,
analogicky k Maslowovej pyramide potrieb, vypoveda o tom, ze
tieto poZiadavky a naliehavosti zo strany Ziskov S
komplementarne, ale v zdsade nemusia byt vzdy na seba naviazané
sposobom, Ze bez naplnenia jednej sa nemozno dostat’ k druhej
potrebe. Pre inkluzivne vzdeldvanie z toho plynie, Ze na
dosahovanie sebaaktualizacie nie je nevyhnutné eliminovat’ vsetky
bariéry a zabezpecit' najvys§Siu urovenn materidlnych podmienok v
Skolach. Komponenty na niZzSgj Urovni pyramidy sldZzia ngjméa na
redukovanie napitia, ktoré sa obycajne opakuje, pretoze
prichédzaniu novych limitov vo vyvine ¢loveka a jeho interakcii s
prostredim sa nedéd Uplne zabranit. Postupne, ako zacne prezivat
bezpecie a stabilitu (podpornt klimu), vstupuje do hlbsich vztahov s
druhymi Pud'mi v $kole. Ziaci a ugitelia sa uia reflektovat’ svoj rast
a poskytovat’ si konStruktivnu spatni vézbu, ktora je zékladom pre
vzajomné ucenie sa v spoloCenstve (komunite). Maslow bol
presvedéeny O tom, ze poslanie c¢loveka nespociva len v
neurotickom saturovani nizSich potrieb, ale v progrese nasho bytia.
Z toho sa da vyvodit, Ze ak je Skola obycajne miestom opakovaného
reprodukovania informécii, pravidiel a hodnotenia, asi bude malo
prispievat’ k metarozvoju ¢loveka (je v nej nedostatok kreativity a
komplexného ucenia).

V nadvéznosti na to pripominame Franklovu koncepciu motivécie
vyskumne potvrdent Tauschom (In Lukasovd, 2013), ktory prisiel k
zaveru, Ze vedomie nenaplnenia vdle k zmydu sa spga s
odmietanim seba, nespokojnostou alebo neurdézou, kym vyssi pocit
zmyslu Zivota koreluje s emocionalnou stabilitou. To je viastne tiez
argument k podpore inkluzivng edukéacie prispievajice k
nachadzaniu  zmysu u vSetkych  aktérov  vzdelavania
identifikovanim zakonitosti, ktoré drZia svet pokope v jeho podstate
(Lukasové je zato, Ze v jeho najhlbSom vnitri).
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Skola sa najéastejsie ponima ako vychovno-vzdelavacia inditicia,
no to je v dnesnej dobe uz nepostacujuce, ked’ze narasta tenzia jej
reformovania na didakticku reflexivnu komunitu, v ktorej, vziduc z
Brestovanského (2019), dochadza k posunu od individudneho k
spolo¢nému uceniu sa pedagdgov, ¢o vplyva na ich kontinualne
vzdelavanie, lebo predmetom kolaborativng profesijng reflexie st
konkrétne edukacné problémy a analyza vzniknutych rieSeni.

Bertic do uvahy vysSie uvedené skutoénosti, ponatie inkluzivnej
Skoly z fenomenologického (induktivneho) aspektu vystihuje popis
Vancikovej et al. (2021a, 2021b), kde sa jedna o $kolu:

= v ktorg je inklGzia utvérana zdola — pracuji v nej skudseni,
motivovani a kvalifikovani pedagogicki a odborni zamestnanci,
ktori vd’aka tucinnej spolupraci zvladaju kazdému dietatu
poskytnut’ dostacujticu podporu pre jeho rozvoj (nehladiac na
to, ¢i ide o Zziaka so Specialnou vychovno-vzdeldvacou
potrebou, alebo ziaka intaktného),

= v ktorej ma kazdé diet'a hodnotu — Ziak v negj komunikuje svoje
psychické a edukaéné potreby, objavuje svoje schopnosti a
usiluje sa prebrat’ zodpovednost’ za svoje ucenie. To sa vSak
nezaobide bez diagnostiky edukacnych okolnosti a moznosti
personalu skoly,

= ktord podporuje integréciu deti — zallenenie Ziakov s
osobnostnou, pripadne socidnou rozmanitostou ponima ako
spolocensku povinnost’ a hl'ada prostriedky na zlepSenie ich
podmienok z priestorového, technického i odborného aspektu,

= ktord je senzitivha k vyzvam moderného sveta — Ziakov a
pedagdgov uéi tolerancii, akceptacii, ale rovnako kritickému
mysleniu. Sthlasi s ideami multikultdrngl vychovy a
predostiera ziakom skuto¢ny obraz zivota spolocnosti a
demokratickych hodnét,

= ktord flexibilne reaguje na aktudlny trend — do popredia
vystupuje poziadavka napiiiat’ zamery socialnej inkluzie (resp.
integracie), zvySovania individualizacie vo vyucbe a otvarania
sa inovéciam (aj pomocou zapgjania sa do grantovych vyziev,
dopytovo-orientovanych projektov),

= ktord ma proinkluzivne mysliaceho lidra — ma ist’ o riadiaceho
zamestnanca schopného iniciovat’ profesijné rozvijanie svojich
kolegov a dialdg o vizii Skoly. Vie ostatnych nadchnut’ pre
inkluzivny model préce so Ziakmi,

=  ktora ma zdravy pohlad naintegréciu — pripista, Ze nedokaze
vzdy zaclenit' kazdého Ziaka do hlavného prudu vzdelavania,
no je to pre iu vyzva pre skvalitnenie edukacie,

=  ktora prijme kazdé dieta z lokality — v Ziadnom pripade
nepochybuje o prave deti na vzdelavanie a nevybera s ich
podl'a nastavenych kritérii (rodi¢ je tu partnerom).

Konkluziou vyskumu Kafia et a. (2023) je, Ze inkluzivna edukécia
nema predstavovat’ nudzovi adaptivnu pedagogiku, ale sa ma
koncipovat ako medicinska psychopedagogika, ktora sa snazi
pontiknut’ kazdému prilezitosti pre osobné napredovanie. Inkluzivne
vzdeldvanie v sebe nesie vzdy riziko vylicenia, Gomu treba aktivne
predchadzat, a potvrdzuje dolezitost' zapojenia sa vsetkych aktérov
vzdelavania do utvarania komunity, ktora sa ma stat’ senzibilnou na
celu 3kalu rozdielov pritomnych v Zivote deti. ,,Clovek dnesného
sveta sa neustale zhaia za vynimoc¢nost'ou. Ba dokonca sme dospeli
do takého Stddia, ked” pozastavenie sa uprostred tohto zhonu
prispieva k pravdivému uvedomeniu si, ze pohl'ad na vSednost’ je v
skuto¢nosti ¢asto pohl'adom na pravi vynimocnost™ (Bako, 2014, s.
9).

Reflexivni ucitelia su teda rozhodujicim Cinitelom pri realizacii
inkluzivnegj edukécie, lebo, ako to ukazuji a vysdedky vyskumu
Korthagena a Wubbelsa (2011), maju lepSie vztahy so Ziakmi,
dopracivajl sa k vySSej spokojnosti v zamestnani, povaZuju za
relevantné, aby sa ziaci v ich triedach ucili samostatne (vyuzijiic
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svoje schopnosti), maju silny pocit osobného bezpetia a
sebatcinnosti, pricom nemaju problém hovorit’ alebo pisat’ o svojich
skusenostiach z vyuCovania (st otvorenej$i pouzivaniu réznych
diagnostickych a autodiagnostickych metdd a technik). Prieskum
vedeckej literatury robenej Minottom (2019) poukazal na stvilost
medzi reflexivnym a inkluzivinym vyucovanim. Ved predsa medzi
ulohy ucitel'ov v inkluzivnej triede patri starostlivé zvaZovanie, ¢o a
ako sa ma vyucovat, zohladnenie edukacnych potrieb vSetkych
ziakov, spochybiniovanie stalych presvedceni, hl'adanie a sktiSanie
novych veci na podporu uéebnych procesov ziakov, diskutovanie s
kolegami za ucelom ziskat’ spétnii vdzbu a prevzatie zodpovednosti
za profesijny rast. Faerm a Quinn (2023) akcentujd, Ze v dosledku
zapojenia sa do reflexivnej praxe sme sposobilejsi komunikovat’ a
poskytovat’ prepracovanejSic ucebné osnovy pre ziakov a
podporovat’ pevnejSie a doveryhodnejSie vztahy medzi nimi a
ucitel'mi, ¢o si urcujice zlozky pre rozvijanie inkluzivneho
vzdelavacieho prostredia. Podla Stidie Hincheliffe (2022)
pravidelna prilezitost pre ucitelov reflektovat’ svoju prax je
napomocna pre pochopenie toho, ¢o sa v triede odohrava, a
presnejSie videnie vztahu medzi ich osobnymi tedriami, hodnotami,
presvedCeniami na jednej strane a medzi ich myslenim,
vedomostami a konanim na strane druhej. Reflexivna prax moze
mat’ dokonca pozitivny vplyv na well-being ucitel'ov. To sa tyka aj
tych, ktori pracuju v skoléach pre deti s tazkymi poruchami ucenia a
hlbokymi a viacnasobnymi poruchami ucenia. Preto by prax ich
odborného rozvoja nemala ignorovat’ profesionalne umenie (ucenie
sa skusenostou) na Ukor technicko-raciondnych aspektov vo
vyucovani.

Ucitela povazujeme za reflexivneho praktika vtedy, ak sa, podla

Korthagena a Wubbelsa (2011), vyznaCuje nasledujicimi
charakteristikami:
=  schopnostou vedome Struktarovat edukaéné situdcie a

edukacné problémy, povazujuc tato Cinnost’ za dbleziti sucast’
svoj€g prace,

= kladenim Standardnych otazok po vyucbe,

=  zvladanim pomerne lahko odpovedat na otazku, Co sa
potrebuje naucit’,

= adekvdnym popisom a anadyzou fungovania v
interpersonalnych vzt'ahoch s druhymi (nielen so Ziakmi).

Ucitel' je postaveny pred jeho najprvoradejSiu tlohu, ktorou je
optimalizacia edukaéného procesu, ¢im mame na mysli taky vyber
edukacnych prostriedkov (opatreni), ktoré mu umoznia Vv
konkrétnych podmienkach triedy dosahovat’ ¢o najlepsie vysledky s
minimalnou spotrebou ¢asu a minimalne vynalozenym usilim jeho a
Ziakov (Petlak, 2017). Ma odhalovat’ relacie medzi zakladnymi
(ziak, ciel, obsah) a dynamizujucimi elementmi (podmienky,
zasady, metédy, manazérske/technické prostriedky, organizaéné
formy) edukécie (Laszl6 & Osvadova, 2014).

4, INVKLUZI'VNA EDUKACIA A STUDENT
UCITELSTVA

Stratégia inkluzivneho pristupu vo vychove a vzdeldvani na roky
2021 — 2030 bola vytvorena v zaujme dosahovania primeraného
stavu implementacie idey inkluzie v Skolskom systéme Slovenskej
republiky. Aby sa tak udialo v ¢o najkratSom case, je nevyhnutné
naplnit’ ciele zhrnuté v 6 oblastiach. V inkluzivnom vzdelavani a
podpornych opatreniach ide o to, aby sa vytvorilo integrované
inkluzivne kurikulum, systém podpornych opatreni, inovoval sa
obsah, ba g spdsob hodnotenia a klasifikacia Ziakov, rozsirili sa
persondne kapacity (pedagogicki, odborni a riadiaci zamestnanci)
na zavedenie inkluzivneho vzdelavania, ¢o ma viest k tvorbe a
etablovaniu inkluzivngl kultary Skoly. Poradensky systém s
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presahom do $kdl sa dotyka najma posilnenia inkluzivnej edukécie
redpektovanim ludskych prav, vytvarania centier poradenstva a
prevencie (Specializovanych pracovisk pre konzultovanie potrieb
Ziakov) a v neposlednom rade vyuzivania komplexngj rehabilitécie
(i v koléach). Destigmatizécia, ako aj debarierizacia a desegregécia
maju za el vytvorit' vzdelavacie prostredie v Skoléach, ktoré bude
eliminovat’ a odburavat potlacanie roznorodosti a heterogénnosti, ¢o
by, v stlade so VSeobecnym komentarom ¢&. 4 (2016) o prave na
inkluzivne vzdelavanie (Vybor OSN pre prava 0sbb so zdravotnym
postihnutim) spomenutym v tejto stratégii, malo mat’ za podporu
vychodiskové principy inklazie, medzi ktoré radime dostupnost’,
pristupnost’, prijatefnost a prisposobivost. Uspesnost krokov
smerujucich k vysSie zmieniovanému je podmienend aj pripravou
pedagogickych a odbornych zamestnancov uz pocas ich
pregradudlneho vzdelavania (aby boli motivovani k celozivotnému
profesijnému formovaniu sa).

Priprava budtcich uditelov (Studentov uditel'stva) v oblasti
inkluzivnej edukacie ma byt postavena nielen na navySeni poctu
Studijnych predmetov vycerpavajticich uvedent problematiku, ae je
tektiez dolezité, aby sa konfrontovali s realizaciou profesijne
reflexie a nadvézovali v praxi na jg vystupy. To je hlavna funkcia
katedrovych didaktikov, ako aj cviénych ucitel'ov zastavajucich rolu
mentorov. Korthagen (2011) afirmuje, Ze na odstranenie priepasti
medzi tedriou a praxou u ucitelov (rovnako Studentov ucitel’stva) je
ziaduce siahat’ po dokladnom rozbore ich uvazovania a prezivania
podas vyucby ¢&i problémovych situacii v ng vzniknutych. Od
vzdelavatel'ov ucitel'ov sa pozaduje nasledovné:

= musia byt schopni vytvarat (aranzovat’) vhodné vzdelavacie
sklisenosti pre studentov ucitel'stva, prostrednictvom ktorych si
dokazu rozvinut’ zmysluplné gestalty (bazu pre ostatné postupy
vo vyucbe). Gestaltom rozumieme dynamicku a neustale sa
meniacu entitu zahfiajicu celé uéitelovo aktudlne vnimanie
situdcie (obrazy, mySlienky, pocity, potreby, hodnoty i
tendencie),

=  musia byt schopni asistovat’ Studentom ucitel'stva pri analyze
ich gestaltov (mentorovat’ ich). Ako uzito¢né sa ukazuje vziat’
s za predmet reflexie konkrétnu, relativne krétku situaciu vo
vyucbe, ktora u nich zanechala urc€ité obavy a otazky,

= musia byt schopni pontknut Studentom ucitel'stva pojmy
vychédzajlce z empirického vyskumu tak, aby zodpovedali ich
uvaham o gestaltoch, ¢o smeruje k tvorbe osobnych
praktickych teorii, ktoré zase treba vystavit’ stretu s formalnymi
tedriami. To je vlastne cesta k integrécii tedrie a praxe
(realistickému pristupu vo vzdelavani ucitelov).

Proste vyjadrené, ucitel, ktory si vytvara urcité schémy reakcii na
spravanie sa Ziakov vo vychovno-vzdeldvacom procese na zaklade
skusenosti (rychleho zvazenia okolnosti, pouZitého postupu — pokus
aomyl), ma byt’ zvlast’ opatrny pri prenose tychto vzorcov na d’alsie
podobné situacie v danej triede a v inych, kde vykonava edukacnu
¢innost. V prvom rade ma pochopit, ze danu situdciu vo vyucbe
(ako ju popiSe a analyzuje pomocou vlastného jazyka) tvoria prvky
nachédzajlce sa v uréitych vztahoch, ktoré sa pri zmene podmienok
modifikujU, a on musi vediet argumentovat, ¢o za tym stoji (napr.
zlozenie triedy, kognitivna a afektivna troven ziakov). AZ potom sa
bude mdct’ na celok skiisenosti pozerat’ ako na osobnu praktickl
tedriu, ktortl siicasne konfrontuje s formalnou, vedecky fundovanou,
tedriou (skima ich dopad na Ziakov) (blizSie pozri Novocky et al.,
2021). Podobne ma postupovat’ pri realizacii konkrétnej idey
inklizie v Skole (reflektovat ju cez prizmu materidlnych,
organiza¢nych, personalnych a ostatnych podmienok).

PreciznejSie to vyjadruje sentencia Descartesa (1970, s. 65), ktory
pise: ,,No ovel'a lepSie je nikdy nemysliet na hl'adanie pravdy a
nejakej veci nez robit’ to bez metddy, lebo je celkom isté, ze sa
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takymi neusporiadanymi Stldiami a ngjasnymi Uvahami prirodzené
svetlo kali a rozum zaslepuje. Vsetci ti, ktori si takto zvykli chodit’ v
tme, natol’ko zoslabuju ostrost’ zraku, ze neskorSie nemdzu ani
zniest’ plné svetlo. Toto potvrdzuje aj sklisenost, ved’ vel'mi ¢asto
vidime, ze taki l'udia, ktori sa nikdy nevenovali $tadiu vied, ovela
lepSie a jasnegiSie usudzuju o veciach, ktoré sa im naskytli, ako ti,
ktori stéle chodili do Skoly."

V &udii Forlin a Chambers (2011) sa preukézalo, Ze rozSirovanie
vedomosti studentov uditel’stva o legislative a politike suvisiacich s
inklUziou a zlepSovanie ich dévery v to, aby sa stali inkluzivnymi
ucitelmi, nenapomohli v rieSeni obdv a vnimania stresu z
pritomnosti Ziaka so zdravotnym postihnutim v triede, kdezto
vydedky vyskumu Hassanein et a. (2021) zase deklaruju, Ze
kombinacia inStruktdznej vyucby (zalozenej na sprostredkovani
poznatkov) so S$truktGrovanymi skisenostami z terénnej prace
(ladenymi reflexivne) ma predpoklad zmenit postoje Studentov
uditel’stva k inkluzivnemu vzdelavaniu. O kon&titutivnom prinose
profesijnej reflexie v priprave Studentov ucitel'stva svedCia studie
Slade et al. (2019) ¢i Pow a Lai (2021) (zhodnotenie vyucovacich
¢innosti a praca s feedbackom su nastrojom ich zdokonal'ovania).

Suphasri a Chinokul (2021) v ¢lanku, ktory sa zaobera reflexivnou
praxou vo vzdelavani ucitelov, predstavuji cibulovy model
Korthagena a Vasalosa reprezentujuci reflexiu $tudentov ucitel’'stva
na rozliénych trovniach (prebiehajiicu zvonka dovnutra) (Obrazok
1). Prva vrstva umoziiuje zacinajiicim uditelom preskiimat’ vyzvy,
ktorym celia, na ¢o nadvézuje vrstva tykajica sa toho, ako sa s nimi
vyrovnavaju. V tretej vrstve zvazuju, ¢o dokdzu urobit, aby
prekonali Gskalia s tym spojené. Vo Stvrtej vrstve sa orientujd na
skimanie toho, aké su ich predpoklady a presved¢enia, ktoré z toho
vzisli. Napokon sa zameriavaju na to, ¢o ich in$piruje a dava zmysel
ich profesii.

Prosoedie (S tim sa strctavam?)

ProsvodSenia (Comu
werim¥)

Obrézok 1: Cibul'ovy model reflexie

To by sthlasilo s uvaZovanim Sveca (2007), podla ktorého sa
Clovek vztahuje ku skutoCnosti prostrednictvom 4 zakladnych
spbsobov (epistemoldgia, axioldgia, praxeoldgia a semioldgia), od
ktorych je mozné odvodit’ vieobecné &innostné ciele edukacie (Svec
In Kosova, 2015), ateda:

1. nauit sa poznavat — osvojovat’ si a vyuzivat poznatky
rézneho charakteru a réznymi spdsobmi, rozvijat' poznavanie
procesy (od konvergencie smerovat k divergencii), ako aj
poznévanie seba samého a vlastnych stratégii poznavania,

2. naucit sa hodnotit — odhalovat rozpory (posudzovat
efektivnost’ veci a Struktdr), zodpovedne selektovat’ a spolu s
tym priorizovat’ potreby a ciele (hierarchizovat’ ich),

3. naucit’ sa konat’ — zdokonal'ovat’ veci vokol seba i seba samého,
projektovat’ ¢innosti, riesit’ problémy a ucit’ sa spolupracovat’,

4. nauCit sa dorozumievat a porozumiet si — delit sa o
skusenosti, vediet' sa vyjadrovat’ viacerymi jazykmi (pouzivat
systémy), ba dokonca chapat’ druhého (empatia).
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Takto ponata reflexia je pravdepodobne platformou pre hl'adanie
rieSeni g pri préci so ziakmi s rozmanitymi potrebami, pretoze,
vychodiac z Farrella (2015), ucitel’ je stimulovany zvazovat, aka je
jeho filozofia vyucby, z ktorej vyvstava jeho pristup k ziakom,
podrobujuc socidlne a moralne problémy, ovplyvilujiice jeho
¢innosti v praxi, kritickému zhodnoteniu.

5. ZAVER

Profesionalizacia ucitel'skej profesie priniesla so sebou tvorbu
profesijnych Standardov (legislativnych normativov) popisujicich,
aké vedomosti a spdsobilosti by mal pedagogicky (g odborny)
zamestnanec preukazovat’ smerom k ziakom, eduka¢nému procesu a
profesijnému rozvoju. V zmysle toho sa da postupovat’ aj pri urceni
kompetencii inkluzivnych edukatorov, no v nadvdznosti na to, ¢o
sme poznamenai pri antindmiéch vychovy, zamedzovali by sme
podpore utvarania sa reflexivnych uditelov (Standardizacia nesmie
byt realizovani na tkor autondomnosti rozvoja profesie, ked’ uz,
kompetencéné ramce maju svojou skladbou zodpovedat’ reflexivnym
taxondmiam). Trefne sa k tejto veci vyjadruji Porubsky et a. (2014,
s. 44), tvrdiac, ze ,kritiku upozornujucu na rizikd implementacie
profesijnych Standardov je potrebné analyzovat’ a postupovat’ tak,
aby Standardizacia nevyvolala dalSiu  deprofesionalizaciu
ucitel’stva.

Namiesto ur¢enia nevyhnutnych kompetencii pre uspesny vykon
edukacnej ¢innosti by sa ucitelia mali v€assie oboznamit’ s typmi
profesijng reflexie (Tabulka 1) rozpracovanymi Akbarim et al.
(2010).

Tabul'ka 1: Kategorizécia profesijnej reflexie

Definicia
reflekiovanie diania vo
wulhe pamacan rédzrych
nitstrajov — pedagagichky
dennik, rozhovor ¢ kalegom
al
refleltovanie prafesiindho
rozvaja (konferencis,
waorkshopy, samodtidium)
raflakovanie drovai
pozndvania a presivania
Fakov fufiacich sa)
reflaleovanie vyudovania,
pohladu ne uiite sl
profesu
refleidavanie spolodensin-
polifickéha mzmery vyudhy

Ohsah
rozprévanie a plsanie o
tispechach a retispechack vo
wichovna-vedeldvacam
procass

Typ (komponent) reflexie
Prakticka reflexia

Kognitivna reflexia Htanie a analiza poznatiov
o wvai v pedagagickich
veddch (wditziEke] profesii)
diskutovanie so Halwi
o udebnych preferenciach,
narofnost uiha
rozhor deviz a amitov
uditeln

Utebna reflexia

Metakognitivna reflexda

Kriticka reflexia wadovarne o socidinom
statuse Zlakov a ich
enevyhodnent (aka i
pamdct Zlepiit Zvot
v gpadadnast)
komunikavanie sa Fakeni

o mardinych normudcl

Moralna reflexia reflektavanie otdzok

spravediivast a hodndi

Inkluzivna edukécia a reflexivna vyucba (ako pedagogické
koncepty) su si vel'mi blizke. Na jednej strane inkluzivna Skola, ako
ju interpretuja Ainscow et al. (2006), je Skolou v pohybe (3kolou
zmeny), ktor4 eSte nedosiahla stav excelentnosti a sama s je
vedoma skutoénosti, ze jeho dosiahnutim by smerovala k stagnécii
(umftveniu). Na druhej strane v takejto $kole budi vediet’ pdsobit’
iba ti ugitelia, ktori, ak maju zdujem byt jej pevnou sucast'ou, nesmui
podlahnut’ predstave o finalizacii rozvoja ich profesijnych
kompetencii (termin rozvoj by pre tento pripad bolo snad
vhodnejsie nahradit’ terminom permanentnej adaptacie). ,,ZlepSenie
vynajde iba ten, kto dokaZe citit,, Ze — toto nie je dobré" (Nietzsche,
2018, s. 25).
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Abstract Changing work environments and the transformation of
traditional working models into flexible ones have led to the rise of
hybrid approaches combining remote and on-site working. This
evolution, accelerated by technological advances and the COVID-19
pandemic, has redefined the way employees perform their tasks and
how this affects their job performance. This study presents the
results of empirical research on the impact of this transition on the
job performance of knowledge workers. The study compares on-site
and remote environments to determine how different work
arrangements affect the job performance of men and women. The
results of the study provide valuable insights for organizations
seeking to optimize job performance in the context of an ever-
changing work environment.

Keywords: job performance, remote work, knowledge workers

1. INTRODUCTION

The COVID-19 pandemic triggered a fundamental shift in the way
we work, leading to the rapid adoption of flexible work
arrangements. Remote work became the predominant model,
particularly for knowledge workers whose roles are not tied to
physical office presence. This transition, initially a response to
public health requirements, has evolved into a permanent change in
the work paradigm. The hybrid work model, which combines
remote work with traditional office settings, has now become
common practice.

This article presents the findings of a research project focused on
analyzing job performance in the context of remote work for men
and women. The study was conducted among knowledge workers at
an international manufacturing company based in the Czech
Republic and addressed current issues in the work environment,
specifically the performance of knowledge workers operating both
on-site and remotely.

The research included a representative sample of 400 knowledge
workers, with 262 providing valid responses, forming a robust basis
for analysis. Methodologicaly, the study was based on a
guantitative survey, enabling systematic data collection from alarge
number of respondents and subsequent analysis using statistical
methods. This approach was chosen to gain an objective insight into
the differences in job performance between the two environments

and to identify key factors influencing the performance of
knowledge workers.

2. TERMINOLOGY AND THEORETICAL
BACKGROUND OF THE RESEARCH

Job performance represents a long-standing area of research in work
psychology, focusing on understanding the factors influencing
efficiency, productivity, and employee satisfaction in various work
contexts. This chapter aims to clarify the fundamental terminology
associated with the concept of job performance and studies
examining job performancein relation to remote work.

2.1 Termimology

The scientific exploration of knowledge workers performance
required the establishment of a scientifically recognized
categorization of job performance. In this context, significant
scientific studies on job performance categorization and research
supporting its importance in investigation are introduced below.

Research on job performance began in the early 20th century and
extended to the mid-1980s. In 1976, Hackman and Oldham
introduced a model designed to define the conditions that foster
employees intrinsic motivation to complete tasks. During this
period, scientific studies focused on the relationships between
personality traits and job performance.

In the mid-1980s, a major shift occurred in the research approach to
this field. Barrick et al. (2001) summarized findings from 15 meta-
analyses that examined the relationship between personality
characteristics defined by the Five-Factor Model (FFM) and job
performance.

Motowidlo and Kell (2013) proposed a scientifically recognized
categorization of job performance that distinguishes between task
performance and contextual performance. This distinction is crucial
for capturing all significant aspects affecting overall organizational
efficiency in performance evaluations. According to Motowidlo and
Van Scotter (1994), task performance includes activities directly
associated with the transformation of raw materials into products
and the distribution of necessary materials, while contextual
performance focuses on behaviors that enhance organizational
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effectiveness by influencing the psychological, socia, and
organizational environment.

Further exploring job performance, Motowidlo and Kell (2013)
noted that contextual performanceis closely linked to organizational
citizenship behavior (OCB), which refers to actions that benefit the
organization. OCB involves voluntary activities that are not directly
tied to rewards. In contrast, counterproductive work behavior
(CWB) decreases organizational value.

2.2 Theoretical aspects of examining job performance and
remote working among knowledge workers

Theinitial attemptsto study flexible work arrangements date back to
the 1980s. A study by Pierce and Newstrom (1983) sought to
empirically examine the relationship between various attitudinal
variables and employee behaviors with elements of flexible work
schedules. The study confirmed a positive correlation between
schedule flexibility and performance and found a connection to
reduced employee absenteeism. In the 1990s, Kogi (1991) explored
flexible work schedules, highlighting new models such as
compressed workweeks that extend working hours beyond standard
days with flexibility for workers. However, he acknowledged
potential safety and health risks, including fatigue, disrupted sleep,
impaired socia life, and health issues from excessive or irregular
schedules.

A study by Masuda et al. (2012) investigated flexible work
arrangements and performance through managers evaluations of
their employees across Anglo-American, Latin American, and Asian
regions. It revealed that cultural context plays a critical role in
utilizing flexible work forms. Maintaining contact between workers
also influences performance in remote work settings. Coenen and
Kok (2014) examined the impact of remote work and flexible
schedules on team performance in new product development
projects. Their research indicated that while remote work generaly
enhances performance, some level of direct interaction is necessary
to mitigate potential downsides and maintain quality knowledge
exchange. They emphasized the importance of providing adequate
support resources and sustaining personal contact within flexible
work arrangements.

The negative impact of remote work on socia interaction was
highlighted by Orhan et al. (2016), who studied remote work
dynamics. While they found correlations between remote work and
employee performance, they also noted reduced turnover tendencies
within organizations.

In the post-pandemic era, several studies have explored job
performance under remote work conditions. Toscano and Zappala
(2021) investigated the relationship between job performance,
remote work, and personality traits, emphasizing the variability of
outcomes based on individua circumstances. Key findings showed
that remote job performance is influenced by personality traits,
living conditions, and engagement levels, particularly
communication with management. Their research underlined the
complexity of remote work’s impact, with individual circumstances
significantly affecting effectiveness and satisfaction.

Rebolledo et al. (2021) found that remote work boosts performance
and productivity by allowing employees to manage their time more
effectively and reducing commuting-related stress. This aligns with
other studies across different sectors, such as a 2023 article by
Mazur and Chukhraye titled "The Impact of Remote Work on
Employee Productivity in the Modern World." They recognized
both benefits and challenges of remote work. Benefits include

Vol. 13, issue 02

enhanced performance due to fewer distractions, elimination of
commuting fatigue, and better work-life baance. They aso
discussed the transition to a flexible and technologically advanced
work style, noting that flexible schedules and improved work-life
balance enhance productivity. However, they highlighted challenges
such as isolation and unsuitable work environments that can
negatively affect performance.

Similarly, Abdulrahim and Yousif (2023) studied remote work's
impact on performance in Saudi Arabiads financial sector, finding
positive effects through increased job satisfaction and better work-
life balance. Despite challenges like physical isolation and reduced
direct colleague interaction, the study suggested that remote work
fosters accountability, self-regulation, and overall employee well-
being.

Research on remote work and its impact on performance
demonstrates its potential to significantly improve efficiency for
employees and organizations. Zackery et al. (2022) caled for
revisiting existing business practices, such as managerial support,
inclusive culture building, and informal flexibility integration.
Overall, studies suggest that with proper setup and attention to
individual needs, remote work can greatly enhance productivity,
employee satisfaction, and work-life balance.

The findings from existing research were used to formulate the
research question and hypotheses.

3. RESEARCH QUESTION AND HYPOTHESES

In relation to the purpose of the research, the research question is as
follows: Is there a difference in the job performance of men and
women when working on-site versus remotely?

Given the nature of the data, which involves comparing two sets of
values obtained from the same subjects under different conditions, a
paired t-test was selected for evaluation. To use the paired t-test, it is
necessary to establish the null hypothesis Ho and the alternative H..
Ho: There is no difference in the job performance of men and
women in on-site and remote work.

Hi: There is a difference in the job performance of men and women
in on-site and remote work.

3.1 Methods

Job performance was examined using the Individual Work
Performance Questionnaire (IWPQ) in a version trandated into
Czech by Horcickova (2019). This method includes three main
dimensions:

=  Task Performance — this dimension focuses on the efficiency
and quality of performance in performing the tasks that are part
of thejobrole.

= Contextua Performance — includes behaviours that support the
organisational environment, such as teamwork, willingness to
help colleagues and contributing to the organisational climate.

= Counterproductive Work Behavior CWB — Evaluates negative
behaviors that interfere with the work environment or
organizational goals, such as avoidance of duties, conflicts
with colleagues, or rule breaking.

The questionnaire contains 18 items, which are divided into the
three subscales mentioned above.
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Picture 1: Items IWPQ

|Task performance

In the past 3 months...

TP1...I was able to plan my work so that | finished it on time

TP2...I kept in mind the work result | needed to achieve.

[TP3.. wasable tosetpriorities. _ _ _ _ _ _ __ __ ______________
TP4... was able to carry out my work efficiently.

TPS...| managed my time well.

Ci | performance

In the past 3 months...

CP6...0n my own initiative, | started new tasks when my old tasks were completed

CP8... | worked on keeping my job-related knowledge up-to-date.

CP9... | worked on keeping my work skills up-to-date.

CP10... | came up with creative solutions for new problems

CP11...| took on extra responsibilities

CP12...| continually sought new challenges in my work.

CP13... | actively participated in meetings and/or consultations.

C ductive work b

In the past 3 months...

CWB14...| complained about minor work-related issues at work.

CWB15...| made problems at work bigger than they were.

CWBI6... | focused on the negative aspects of a situation at work instead of the positive aspects.
CWB17... talked to colleagues about the negative aspects of my work.

CWBI18... | talked to people outside of the organization about the negative aspects of my work.

Source: own based on questionnaire IWPQ, Horéickova (2019)

To minimize the risk of response bias when repeatedly completing
the IWPQ questionnaire, which uses a Likert scale, data were
collected in two phases. The first phase involved evaluating job
performance in the context of on-site work, while the second phase
focused on remote work, with a one-day interval between the two
phases.

Data collection took place in May 2024 within a corporate
manufacturing company based in the Czech Republic. The research
sample consisted of 400 employees invited to participate through an
online questionnaire, with a response rate of 262 (65.5%). Only
respondents with at least six months of remote work experience
were included in the research. The questionnaire included items
addressing basic demographic and professional information about
the respondents, as well as questions assessing their experiences
with both on-site and remote work arrangements.

Out of the 262 respondents, 165 were men, 94 were women, and 3
identified as another gender. Since respondents identifying as a non-
binary gender congtituted less than 1% of the total sample, they were
not included in the analysis comparing the job performance of men
and women for methodological reasons. This decision was made to
ensure adequate group sizes and the dtatistical significance of
results.

As part of the data collection on the job performance of knowledge
workers, respondents were aso required to provide information
about their gender. This information was included in the analysis to
account for potential differences in how men and women organize
their work and family responsibilities. Previous research suggests
that women often bear a greater burden of family and childcare
responsibilities. As noted in the study by Mussida and Patimo
(2020), this could influence their job performance in a remote work
setting. It is hypothesized that the ability to flexibly combine work
and family activities could contribute to more effective use of
working time.

Table 1: distribution of respondents by gender

Men 63%
Women 36%
Other <1%

Source: own processing
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4. DATA ANALYSISAND RESULTS

The research question and hypotheses are answered using paired t-
test.

A paired t-test was used to evaluate the data, as it consisted of two
sets of measurements conducted on the same subjects under two
different conditions: on-site work and remote work.

Key terms for the paired t-test include the null hypothesis {H ),
dternative hypothesis (H ), T-statistic (or T-value), and P-value.
The null hypothesis (Ho) assumes that there is no difference between
the two groups, while the alternative hypothesis (H ) suggests the
opposite. The T-statistic is calculated as the ratio of the mean
differences between pairs to the standard error of the differences,
providing a measure of deviation from the expected null difference.
The P-value represents the probability that the observed difference
occurred by chance if the null hypothesis is true. This value serves
as the criterion for deciding whether to reject the null hypothesis.

Task Performance

The results of the analysis indicate significant differences in
performance between on-site and remote work, depending on the
nature of the Task Performance (TP) items and gender. Among men,
statistically significant differences were found for TP1, TP2, TP3,
and TP5, while TP4 showed no significant difference. For women,
significant differences were observed in TP2, TP3, and TP5, while
no significant differences were found for TP1 and TP4.

Positive T-values for certain items suggest better performance
during on-site work, whereas negative T-values indicate higher
performance during remote work. These findings confirm that
differences in performance are influenced not only by the work
environment but also by the specific requirements of individual
tasks.

Figure 1: Comparison of task performance T-values

4

$=0.0065
| . I
8900 p=0.9400
- .
£=0.0086

pe0.0132

T-Value
)

p=0.0017

Item TP1 Ttem TP2 Ttem TPS

Source: own processing

Item TP3 Item TP4

Contextual performance

The analysis of contextual performance revealed significant
differences between on-site and remote work modes for men, while
no statisticaly significant differences were found for women.
Among men, significant differences were particularly observed in
items CP6 and CP7, whereas items CP8 through CP13 showed no
significant differences. For women, none of the items from CP6 to
CP13 were associated with significant differences.

These findings suggest potential gender differences in how the work
environment affects contextual performance, with men exhibiting
greater sensitivity to changes in the work environment for certain
items.
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Figure 2: Comparison of contextual performance T-values
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0.0

It=m CP6

Source: own processing

Item CP7 Ttems CPS-CP13

Counterproductive behavior

The analysis of counterproductive behavior between on-site work
and remote work revealed that all significant differences were
associated with higher levels of counterproductive behavior during
on-site work. Among men, statistically significant differences were
identified in all five evaluated areas of counterproductive behavior,
with the highest T-values observed for items CWB14 and CWB17.
For women, significant differences were found in three items:
CWB14, CWB16, and CWB17, while no satisticaly significant
differences were observed for items CWB15 and CWB18.

The absence of negative T-values indicates that counterproductive
behavior was more frequent in all cases during on-site work than
remote work. These findings suggest that working on-site at the
employer’s premises may pose a higher risk of counterproductive
behavior, likely due to factors such as direct socia interaction,
workplace pressure, or supervision, which are less prevaent in
remote work settings.

Figure 3: Comparison of T-values of counterproductive work
behaviour

7 p=0.0001
6

5

o.0001
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p=00001
p=0.0001
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Source: own processing
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The result of the data analysis using the paired t-test is as follows:

= The null hypothesis (Ho) was rejected.
=  Thealternative hypothesis (H:) was supported.

The research findings demonstrated that the work mode, whether
on-site at the employer's premises or remote work, affects various
dimensions of job performance, including task performance,
contextual performance, and counterproductive behavior. While task
performance exhibited variable differences between genders, with a
greater impact of work mode on specific tasks, contextual
performance was influenced primarily among men, though to a
limited extent. In contrast, women showed no statistically significant
differencesin this area.
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The most pronounced results were observed in counterproductive
behavior, which was consistently higher during on-site work
compared to remote work, especially among men, who displayed
significant differences across all evaluated categories.

5. CONCLUSION

The aim of this article was to present the subject and findings of a
research project focused on work performance under on-site and
remote work conditions, addressing the research question of whether
there is a difference in work performance with respect to gender and
providing evidence to support the hypothesis. The research
identified a difference in work performance between on-site and
remote work, supported by a paired t-test, which showed that the
work performance of men and women differs in both work
environments.

The answer to the research question is as follows: There is a
difference in the job performance of men and women when working
on-site versus remotely. The alternative hypothesis (H) was
supported, indicating that gender differences exist in work
performance across these work settings.

These findings highlight the importance of tailoring work conditions
and environments to individual and team needs. Remote work may
offer certain advantages, such as reducing counterproductive
behavior and increasing efficiency for specific tasks, while on-site
work may be more suitable for fostering social interactions and
meeting some contextual requirements. Gender differences in
responses to work environments suggest the need for a gender-
sensitive approach when designing work strategies.

Overall, the research underscores the need for further exploration of
how work environments impact various aspects of performance to
optimize work processes and enhance employee satisfaction and
productivity.
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Abstract The confidence intervals for the difference of two
independent binomial proportions are often used in clinica trials
to compare a new treatment with a standard treatment. A traditional
approach based on standard normal approximation does not work
well for asmall sample size. This article describes the exact Chang-
Zhang and Agresti-Min confidence intervals, which are better
aternatives for small sample sizes. Both methods are strictly
conservative, ensuring that the minimum coverage probability is
aways met. We illustrate the use of these intervals with a real
example from clinical studies.

Keywords binomial distribution, difference of two proportions,
confidence interval, Chan-Zhang interval, Agresti-Min interval,
Wald interval, clinical trial

1. INTRODUCTION

In medical studies, assessing the difference between two
independent binomial proportions from a comparative study or
experiment is often a key research focus. Confidence intervals are
an effective way toevaluate this difference. In clinical trials,
confidence intervals for the difference of two independent binomial
proportions are often used to compare a new treatment with a
standard treatment or a placebo or to compare the effects of two
drugs. This situation can be illustrated with a 2x2 contingency table.

Tablel. Comparison of New Treatment vs. Standard Treatment

New treatment | Standard treatment
Number of successes X Y
Number of failures n —X n, =Y
Total X n,

Let X~Bi(n,,m;) and Y~Bi(n,,m,) be two independent binomial
random variables. Random variable X is the number of successes
inthe group with a new treatment, m; denotes the probability
of success, and n, is the sample size. Let random variable Y be

the number of successes in the group with the standard treatment, r,,
denoting the probability of success, and n, is the sample size.
The difference between proportions, or the success probabilities,
serves as an important effect measure when comparing new and
standard treatments. This difference between binomial proportionsis
denoted as § = m; — ,. Apparently -1 < § < 1. Let * = m; and
substitute T, = § — 7. Then the joint probability mass function can
be expressed as

PX=xY=y)=

(M () ma-mmm -7 —n+ s>

forx =0,1,..,ny, y=0,1,...,ny; ny,n, € N andmy 1, € (0,1).
For any given § the domain of  is
D(6) = {T[: max{0,8} < < min{1,1 + 6}}.

To evauate the treatment difference, we aim to find the 100 x
(1 — @)% two-sided confidence interval for the difference of two
independent binomial proportions. This interval is denoted as

(6,,6y). The maximum likelihood estimators (MLEs)
for the parameters m; and m, from samples are given by
P = n andp, = ny

respectively, where X is the number of successes in a random
sample of size n; and Y is the number of successes in the random
sample of sizen,.

The literature offers several methods for constructing confidence
intervals for the difference of two independent binomial proportions.
This topic has garnered significant attention due to its numerous
practica applications. One traditional approach relies on the
standard normal approximation. Among these methods, the
asymptotic Wald interval iswidely employed, and it is defined as
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p1(1—pq) n p2(1—p3)
ny n; '

8, =(p1—p2) — kl_%\/

p1(1—py) N p2(1—p)
n ny '

Sy =@ —p2)+ kl_%\]

where k, isthe a-quantile of standard normal distribution.

In contrast, the exact confidence intervals are derived from exact
binomial distribution. These intervals are constructed by reversing
ahypothesis test under an appropriate alternative hypothesis.
Two commonly used methods are the Chan-Zhang interval (Chan
and Zhang, 1999) and the Agresti-Min interval (Agresti and Min,
2001), both will be detailed in the following section.

It is challenging to definitively recommend one method as superior.
A critical aspect in evaluating the performance of a confidence
interval lies in considering the coverage probability, conservatism,
and interval length. These criteria are discussed in greater depth,
for instance, in Newcombe (1998).

The coverage probability of the confidence interval (6., 6y ) is for
fixedn,,n, € M and r;, 7w, € (0, 1) defined by

Cnl,nz (7'[1' 7T2) =

ny Ny

= Z Z (7;1) (7;2) (1 — )™M 7 Y (1 — mp)™ 7V (%, y, 1y, T5),

x=0y=0

where indicator function I(x,y,m;,m,) =1 if § € (6,6, ) and
I(x,y,m;,1;) = 0 otherwise.

The confidence interval is strictly conservative, if for al ny,n, € v’
and Ty, Ty € (0, 1)

Coym, () 21— a.

The expected length of the confidence interval is defined by

El'nl,n2 (y, ) =

n; N

= >y - 8.6 () (7)) m*a - mym i a

x=0y=0
- T[Z)nz_yl(xi Y, 1y, TEZ)J

where 6;,(x,v),8,(x,y) are bounds of a particular confidence
interval.

In other words, the coverage probability is the probability that
the confidence interval contains the true value. The better
confidence interval is such an interval, in which coverage
probability is close to the nominal level (1 — a). Additionaly,
shorter intervals are generally preferred because they provide more
precise estimates.

In the early phases of clinical trials, the sample sizes are usually
small or moderate and strict conservatism is required, so confidence
intervals based on large sample approximations do not achieve
the nominal level and may not be reliable. While the Wald interval
is straightforward to compute, it is widely recognized to perform
inadequately for small sample sizes and when the proportions m;
orm, near to boundaries 0 or 1. Various comparisons in the
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literature, including studies by Newcombe (1998), Agresti and Caffo
(2000), and Brown and Li (2005), consistently report poor
performance of the Wald interval in terms of coverage probability.
Superior alternatives to the asymptotic Wald interval, noted for their
improved performance and simplicity of calculation, have been
proposed by researchers such as Newcombe (1998), Agresti and
Caffo (2000), and Miettinen and Nurminen (1985).

It is known that the exact intervals are strictly conservative, they
guarantee the coverage probability above or equa to the nominal
level (1 — a) and are more reliable when the sample sizes are small
or when the proportions 7, or 7, are near to the boundaries 0 or 1.

In this paper, we illustrate the application of the confidence intervals
for the difference of two independent binomial proportions in
clinica trials. We use the real data from the clinical trials. We
consider exact Chan-Zhang and the Agresti-Min intervals. Both
intervals are strictly conservative and are recommended to be used
in clinical trials when strict conservatism is required due to safety
and efficacy. The Agresti-Min interval has a coverage probability
closer to the nominal level and is less conservative compared to the
Chang- Zhang interval. In genera, the Agresti-Min interval is
shorter than the Chan-Zhang interval (Pobocikova, 2011).

2. EXACT CONFIDENCE INTERVALS

2.1 Chan-Zhanginterval

Chan and Zhang (1999) proposed the exact confidence interval by
inverting two one-sided score tests

Hy: 8 = §y versus Hy: § < §pand Hy: § = §, versus Hy: 6 > 6.
and used for testing the score test statistic
p1—P2— 8

5050 , 20—
nq n,

Z(X,Y,6y) =

where py,p, are maximum likelihood estimators of m,,m, and
Py, P, ae maximum likelihood estimators of my,m, under the
restriction that p; — p, = §,. Miettinen and Nurminen (1985)
showed that p,, p, can be obtained uniquely by closed form.

For given X =x,Y =y are the exact one-sided p-values for §,
defined by

Bez(x,y1Z,60) =
ny np
= max {ZZ P(X =4i,Y =j166,m) ,(Z(i,j,80) = Z(x,¥,8 ))},
i=0 j=0
Bezu(x,Y1Z,60) =
ny np
= max. {Z D PO =Y = 16,1 1,(2(0),80) < 26,6 ))},
i=0 j=0
where

1 ifA=B
0 otherwise’

1 ifA<B

> =
1,(A=B) { 0 otherwise

L(A<B) =

are indicator functions.

43



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

The 100 x (1 — @)% Chan-Zhang interval is defined by
. a
8, = inf{8; Bezn(x,¥12,80) > 5},

a
8y = sup {5i Bezu(x, y1Z,60) > E}
)

2.2 Agresti-Min interval

Agresti and Min (2001) proposed the exact confidence interval by
inverting one two-sided score test

Hy: 8 = §y versus Hy: § # &.

For given X =x,Y =y is the exact two-sided p-value for &,
defined by

Bam(x,¥1Z,8,) =

ng nz
max {ZZP(X =1,Y = |60, IZ(,j, 80 = |Z(x,y, 6, )|)},
meD(8g)

i=0 j=0
where

_ (1 if|A] = |B|
ldal = 181) = {0 otherwise

isan indicator function.

The 100 x (1 — a)% Agresti-Min interval is defined by
o, = ir(;nf{(?; Bam (x,¥1Z,80) > a},

oy = sgp{é‘: Bam(x,¥1Z,80) > a}.

3. EXAMPLES

In this section, we illustrate the confidence intervals discussed using
real clinical study data reported by Gomez-Vasquez et al. (2007)
and Mo and Qiu (2017).

3.1 Examplel

Gomez-Vasquez et a. (2007) investigated the efficacy of
dexmedetomidine in pain relief after knee arthroscopic surgery.

Dexmedetomidine, an a, agonist, is a sedative known for its
analgesic properties. Its efficacy and side effects were examined
in the immediate postoperative period following knee arthroscopic
surgery, a procedure often associated with significant postoperative
pain necessitating analgesic intervention. A double-blind, double-
placebo-controlled clinical trial was conducted involving 30 patients
diagnosed with chronic degenerative knee arthritis or anterior
cruciate ligament injury, randomly assigned to receive either
intravenous dexmedetomidine or intravenous propacetamol. Pain
scores, supplementa analgesic requirements, and side effects were
closely monitored. The study aimed to evaluate both substances
efficacy in pain management following knee arthroscopy and their
respective side effect profiles. Data regarding the number of patients
requiring additional analgesics for pain relief can be visualized
using a 2x2 contingency table.

Vol. 13, issue 02

Table 2. Requests for additional analgesics

Request | Dexmedetomidinegroup | Propacetamol group
Yes 7 4
No 8 11
Sum 15 15

Let ; represent the probability of requests for additional analgesics
in the dexmedetomidine group, and m, denote the corresponding
probability in the propacetamol group.

In our study, we have x=7,n,=15y=4 a n, =15.
The maximum likelihood estimators for parameters 7, and , from
the samples are

7 4
M= = 0.4667 and p, = 5= 0.2667.

The observed difference is § = p; —p, = 0.2. We calculate the
95% confidenceintervalsfor the difference § = m; — m, (difference
dexmedetomidine - propacetamol). The results are provided
in Table 3.

Due to the limited sample sizes, exact confidence intervals are
employed to improve reliability and reduce coverage uncertainties.
In clinical trials, ensuring patient safety is of paramount importance,
requiring rigorous measures to minimize potential risks.

Table 3. 95% confidence intervals for the difference § = n; — m,
M ethod (61,6y)

Chan-Zhang interval (—0.1598; 0.5262)

Agresti-Min interval (—0.1506; 0.5181)

The methods employed yield consistent sets of confidence intervals,
indicating no datigtically dignificant  difference  between
the parameters 7: and 72 (intervals include 0). This suggests that there
is no significant difference in the analgesic efficacy between the two
substances. The intervals show similar widths, with the Chan-Zhang
interval being wider than the Agresti-Min interval (Fig. 1).

—Chan-Zhang
—Agresti-Min

1 1
-06 -04 -0.2 0 02 04 06

Dexmedetomidine is better Propacetamol is better

Figure 1. 95% confidence intervals for difference § = m; — 1,

Throughout the study, adverse effects associated with both
substances were carefully monitored in both groups of patients. We
will show the interpretation of confidence intervals on selected
adverse events. The frequency of specific adverse events is detailed
in Table 4, alongside their corresponding 95% two-sided confidence
intervals provided in Table 5. Statistical significance is indicated by
the symbol *.
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Table 4. Adverse effects, number of cases

- Observed
Adverse Dexmedetomidine | Propacetamol difference
event group group

P1—P2
Bradycardia 6 1 0.3333
Hypotension 1 2 -0.0667
Hypertension 5 0 0.3333
Local pain 0 11 -0.7333
Shivering 0 4 -0.2667
Nausea 0 2 -0-1333
Vomiting 0 1 -0,0667
Headache 1 0 0.0667

Table 5. 95% confidence intervals for the difference § = n; — 7,

Adverse event Chan-Zhang Agresti-Min
Bradycardia * (0.0117; 0.6197) (0.0234; 0.6015 )
Hypotension (—0.3439; 0.2031) (—0.3354; 0.2034)
Hypertension * (0.0784; 0.6162) (0.0874; 0.5939)
Local pain * (—0.9221; — 0.4395) | (—=0.9033; — 0.4500)
Shivering * (—0.5510; — 0.0093) | (—0.5290; — 0.0235)
Nausea (—0.4046; 0.1014) (—0.3923; 0.0996)
Vomiting (—0.3195; 0.1599) (—0.3190; 0.1513)
Headache (—0.1599; 0.3195) (—0.1513; 0.3190)

The methods consistently produce comparable sets of confidence
intervals and agree on their findings regarding adverse effects.
In the dexmedetomidine group, notable adverse effects identified
were decreased heart rate and high blood pressure. These confidence
intervals are statistically significant, as they do not include O and
have positive endpoints, implying a greater incidence of decreased
heart rate or high blood pressure among patients receiving
dexmedetomidine (Fig. 2 and Fig. 3).

Conversdly, sgnificant adverse effects observed in the propacetamol group
included locd pain and shivering. The confidence intervals for these effects
are d Satigticaly sgnificant, with endpoints thet do not indude 0 and are
negdive This indicates a higher proportion of patients experiencing loca
pain or shivering with propacetamoal (Fig. 2and FHg. 3).

Chan-Zharg #5% Confidence nlevval

-0 EiT] 04 02 [} 02 0.4 05 0B 08 1

Dexmedetomidine is better Propacetamol is betlar

Figure 2. Chan-Zhang 95% confidence intervals for adverse events

Agresti-Min 95% confidence interval

Headache
—Vamiting
Nausea
— Shivering
~——Local pain
Hypertension|
— Hypotension
—Bracycaria

0 ' ' ' '
-1 -0.8 08 04 02 0 02 04 08 08 1

Dexmedetomidine is better s] Propacetamol is better

Figure 3. Agresti-Min 95% confidence intervals for adverse events
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3.2 Example2

In the following example, we will show that the Wald interval is not
suitable for use when the proportions m; or m, are near the
boundary of 0.

Mo and Qiu (2017) studied the analgesic effect and the impact
on adverse reactions of using dexmedetomidine after caesarean
section.

Eighty women who underwent caesarean section with combined
spinal and epidural anaesthesia were selected for the study.
The patients were randomly divided into experimental and control
groups, with each group consisting of 40 patients. The patients in
the experimental group received ropivacaine hydrochloride and
dexmedetomidine, while those in the control group received
ropivacaine hydrochloride and morphine. The study focused on
the effects of dexmedetomidine in reducing adverse reactions after
caesarean section.

Table 6 shows selected adverse events from the study and
corresponding 95 % two-sided confidence intervals are listed
in Table 7. Statistical significanceisindicated by the symbol *.

Table 6. Adverse reactions, number of cases

Adverse Dexmedetomidine | Control Observed
reaction group group difference
P1—P2

Nausea 3 15 -0.3
Vomiting 0 6 -0.15
Shakes 2 6 -0.025
Pruritus 2 11 -0.225
Hypotension 0 0 0

Table 7. 95% confidence intervals for the difference § = my — 7,

Adverse Chan-Zhang Agresti-Min
reaction
Nausea * (—0.4778; —0.1037) | (—0.4749; —0.1144)
Vomiting * (—0.2994; —0.0441) | (—0.3000; —0.0484 )
Shakes (—0.1585; 0.1060) (—0.1594; 0.1047)
Pruritus* (—0.3929; —0.0632) | (—0.3932; —0.0667 )
Hypotension | (—0.0902; 0.0902) (—0.0955; 0.0955)
Adverse wald
reaction
Nausea * (—0.4708; —0.1292)
Vomiting * (—=0.2607; —0.0393 )
Shakes (—0.1309; 0.0809 )
Pruritus* (=0.3790; —0.0710)
Hypotension 0

The methods provide different sets of confidence intervals. In the
case of hypotension, the Wald interval degenerated to a single point
0, leading to the misleading conclusion that if no events occur
inthetrias, they never can (Fig. 6). The Wald interval does not
provide sensible answers and is unsuitable for use with proportions
close to 0. The other two confidence intervals conclude that the
difference between the two proportions is not statistically significant
(the confidence intervals contain 0). This indicates that both the
groups are comparable (Fig. 4 and Fig. 5).

45



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

Chan-Zhang 95% confidence interval

—Mausea
— Vemiting
Shakes
—Pruritus
—— Hypotensian

.
02 0.4 06 08
Control group

.
08 06 04 02
Dexmedetomidine group

oo

Figure 4. Chan-Zhang 95% confidence intervals for adverse
reactions

For the remaining adverse reactions, Chan-Zhang, Agresti-Min and
Wald intervals indicate that the incidence of nausea, vomiting and
pruritus in the dexmedetomidine group was significantly lower than
in the control group. The confidence intervals for these adverse
reactions have negative endpoints and do not include 0. This
indicates a higher proportion of patients with nausea, vomiting and
pruritus in the control group (Fig. 4, Fig. 5 and Fig. 6).

Agresti-Min 85% interval

Nausea
—Vemiling
—Shakes
—Pruritus

Hypolensian

0
0.6

.
06 04 02 0 02 0.4 06 08
Dexmedetomidine group <] Control group

Figure 5. Agresti-Min 95% confidence intervals for adverse
reactions

Wald 95% confidence interval

—MNausea
— Vomiling
Shakes
—Pruritus
— Hypolensian

0
0.8

06 0.4 02 0 0.2 0.4 0.5 08
Dexmedetomidine group e Control group

Figure 6. Wald 95% confidence intervals for adverse reactions
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4. CONCLUSION

Confidence intervals are crucia in clinical trials, particularly for
evaluating the efficacy and safety of new treatments against
standards or placebos. The study by Mo and Qiu (2017) exemplifies
the importance of this statistical tool, particularly when assessing
adverse reactions to treatments. In their research, the exact Chan-
Zhang and Agresti-Min intervals were used, both known for their
strict conservatism and are particularly favoured in scenarios where
conservatism is paramount.

However, the study also highlights the critical need for selecting
appropriate interval caculation methods. The Wald interval,
for example, was shown to be unsuitable near boundary values,
such as a proportion close to 0, where it degenerated to a single
point. This limitation can lead to misleading conclusions, especialy
in conditions with extremely low observed proportions.

Therefore, this study underscores the necessity of using more
reliable methods like the Chan-Zhang and Agresti-Min intervals
when dealing with proportions near boundaries. Such methods
ensure accurate and meaningful statistical interpretations, enhancing
therigor and reliability of comparative medical research studies.
The systematic use of well-chosen confidence intervals is essential
for robust analysis outcomes and for avoiding potentia pitfalls
in medical research.
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Abstrakt Studie se zaméfuje na hodnoceni didaktické vybavenosti
tfi ucebnic (8kol) hry na sopranovou zobcovou flétnu. Analyza byla
provedena na zakladé metodologie vychazejici z méfeni koeficientl
didaktické vybavenosti, jez zahrnuji aparat prezentace uciva, fizeni
jeho osvojeni a orientacni aparat. Vysledky ukazuji, ze Flautoskola
1 (Jan a Eva Kvapilovi) dosahuje nejvys$si urovné didaktické
vybavenosti (80 %), zatimco ostatni u¢ebnice (Skoly) hry — Skola
hry 1 (Ladidav Daniel) a BlockflétenBox 1 (Daniel and Jeannette
Hellbach) — vykazuji shodnou niZsi uroven (49 %). Studie odhaluje
rozdily v pfitomnosti jednotlivych komponentt, coz ma vliv na
komplexnost a efektivnost uéebnic (3kol) hry. Zavéry poskytuji
podklad pro zlepSeni didaktického zpracovani u¢ebnic (Skol) hry na
hudebni néstroje.

Klicova slova Didaktickd vybavenost, Skola hry, ucebnice hry,
zobcovaflétna, ZUS

1. UCEBNICE (SKOLA) HRY

Ucebnici Ize definovat jako didakticky text, jehoz primarnim cilem
je zprostiedkovat ucivo a podpofit jeho osvojovani zaky. Ucebnice
predstavuje kliCovy nastroj vyuky, kde je ucivo nejdetailnéji a
nejkonkrétnéji zpracovano. Jeji obsah vychdzi z ucebnich osnov,
které specifikuje a pretvaii do konkrétnich vyukovych materiald
(Turek, 2010). Sadker a Sadker zduraziuji, ze ucebnice hraje
zédsadni roli v pedagogickém procesu, nebot’ je nejen nejdulezitéjsi
pomickou pro zéky, ale také oporou pro ucitele. Na zéklad¢ tady
vyzkuml lze navic konstatovat, ze kvalitu vyukového procesu
urCuje spise samotna ucebnice nez ucebni osnovy (Sadker a Sadker,
1991).

Ve gspecifickém kontextu instrumentani vyuky se pouZivaji
ucéebnice zamé&fené na hru na néstroj, ¢asto oznacované jako Skoly
hry. Tyto publikace se od klasickych ucebnic odliSuji svou
strukturou a obsahem, ktery je piizpisoben potiebam vyuky
hudebniho néstroje. Ucebnice (Skola) hry na hudebni nastroj je
definovéana jako: ,ucebnice hry na hudebni ndstroj v tisténé podobé
obsahujici praktickou a teoretickou latku, kterou jeji autori povazuji
za dulezitou ve vyucovani hry na hudebni ndstroj.” (KruCayova,
2011)

Ucebnice (8kola) hry je utvar sloZzeny ze strukturnich komponent
ruzné povahy. Ty jsou nositeli ¢astkovych funkei, které spolecné
tvofi hlavni funkci ucebnice — byt edukaénim prosttedkem

(Pilingova, 2011). V udebnici (8koly) hry rozliSujeme 35
komponenti (14 verbalnich, 13 notovych a 8 obrazovych), které
¢lenime do troch zakladnych skupin: prezentace udiva, aparat Fidici
osvojeni si uciva a orientacni aparat ve forme:

= 7 aparatu prezentace uciva: 6 verbalnich + 6 notovych + 4
obrazové = 16 komponent;

» 7 aparatu fidiciho osvojeni si uéiva: 5 verbalnich + 7 notovych
+ 4 obrazové = 16 komponent;

= zaparatu orientaéniho: 3 verbalni komponenty.

2. HQDNOCEI}JI’ DIDAKTICKE
UCEBNIC (SKOL) HRY

VYBAVENOSTI

Hodnoceni didaktické vybavenosti uéebnic ($kol) hry se zaméfuje
na analyzu pfitomnosti a zplsobu zaclenéni jednotlivych
didaktickych prvki do jejich obsahu. Proces hodnoceni zahrnuje
systematicky sbér dat pomoci ptedem ptipravené tabulky, v niz jsou
zaznamenavany udaje o vyskytu specifickych prvkd. Posuzuje se
pouze pfitomnost daného prvku, nikoliv Cetnost jeho pouziti. Na
zaklad¢ ziskanych udajii se vypocitavaji koeficienty didaktické
vybavenosti, které umoziuji kvantitativni zhodnoceni wrovné
didaktického zpracovani ucebnice. Tyto koeficienty zahrnuji
nasledujici diléi ukazatele:

= koeficient vyuziti aparatu prezentace uciva (E I);

= koeficient vyuziti aparatu fidiciho osvojovani uciva (E II);
=  koeficient vyuziti orientaéniho aparatu (E III);

= koeficient vyuziti verbalnich komponentt (E v);

= koeficient vyuziti notovych komponenti (E n);

=  koeficient vyuziti obrazovych komponentt (E o).

Souhrn téchto dil¢ich ukazateldi umoziuje vypocet celkového
koeficientu didaktické vybavenosti (E), jenz kvantifikuje celkovou
uroven didaktického zpracovani ucebnice (Pricha, 1998).

2.1 Metodologie vyzkumu
Hlavnim vyzkumnym problémem v rameci védecké studie je: ,,Jaka

koncepce ucéebnicového zpracovani vybraného uciva hry na
sopranovou zobcovou flétnu by byla didakticky efektivni?

! Jedna se o modifikovanou metodu méfeni didaktické vybavenosti podle Jana Prichy, ktera respektuje
specifika u¢ebnice (3koly) hry na hudebni nastroj.
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Na zakladé hlavniho vyzkumného problému byl koncipovany hlavni
a dil¢i cil védecké studie, z nichz vyplyvaji nasledujici tfi vyzkumné
problémy, na které se vézou vyzkumné hypotézy:

=  hlavnim cilem je identifikovat uroven didaktické vybavenosti a
efektivnosti uc¢ebnic (8kol) hry na sopranovou zobcovou flétnu,

= diléim cilem je obsahova analyza ucebnic (8kol) hry na
sopranovou zobcovou flétnu.

Vyzkumny problém 1. Jaka je vyuzitelnost jednotlivych
strukturnich komponentti podilejicich se na didaktické vybavenosti
nami analyzovanych ucebnic (8kol) hry na soprdnovou zobcovou
flétnu?

H1: Predpokladame nizkou vyuzitelnost jednotlivych strukturnich
komponentii podilejicich se na didaktické vybavenosti nami
analyzovanych uéebnic (8kol) hry na sopranovou zobcovou flétnu.

Vyzkumny problém 2: Jakou didaktickou vybavenosti disponuji
aktualn¢ vyuzivané ucebnice (8koly) hry na sopranovou zobcovou
flétnu na zékladnich uméleckych skolach?

H2: Predpokladame nizkou didaktickou vybavenosti aktualné
vyuzivanych ucebnic (8kol) hry na sopranovou zobcovou flétnu na
zéakladnich uméleckych Skolach.

Vyzkumny problém 3: Existuje rozdilnost Grovné¢ celkové
didaktické vybavenosti mezi nadmi analyzovanymi ucebnicemi
(8kolami) hry na soprénovou zobcovou flétnu?

H3: Ptedpokladame existenci rozdilnosti trovné celkové didaktické
vybavenosti mezi nami analyzovanymi ucebnicemi (Skolami) hry na
sopranovou zobcovou flétnu.

V nami provedeném vyzkumu byly proménnym piifazovany
konkrétni Ciselné hodnoty (viz zjisténé hodnoty pfislusnych
koeficienttr), které byly vypocteny podle instrukci k metodé méteni
didaktické vybavenosti uc¢ebnice (Skoly) hry. Lze tedy konstatovat,
Ze se jedna o méfitelné proménné:

celkova didakticka vybavenost (E);
aparat prezentace uciva (E I);
aparat fizeni udiva (E I1);
orienta¢ni aparat (E I11);

verbalni komponenty (E v);

= notové komponenty (E n);

= obrazové komponenty (E 0).

Vyzkumnym souborem pro hodnoceni didaktické vybavenosti jsou
ti'i u¢ebnice (Skoly) hry na sopranovou zobcovou flétnu. Prvni z nich
nachazime v aktualnich ucebnich osnovach hry na zobcové flétné
pro 2. pulrok piipravného studia, 1. ro¢nik 1. stupné a 2. roénik 1.
stupné zakladniho uméleckého Skolstvi; druhd a tfeti ucebnice
(8kola) hry neni pfedepsana v téchto uéebnich osnovach, byly vsak
vybrany na zéklad¢ jejich oblibenosti mezi pedagogy, kteti ji hojné
vyuzivaji.

UCEBNICE A: Ladidav Daniel. Skola hry na sopranovou
zobcovou flétnu, prvni dil. (pfepracované vydani) Schott Music
Panton, 1991.

UCEBNICE B: Jan a Eva Kvapilovi. Flautoskola 1. Ucebnice hry
na sopranovou zobcovou flétnu. Praha: WinGras.r.o., 2003.
UCEBNICE C: Danidl and Jeannette Hellbach. BlockfltenBox 1,
Band I. Brooklyn: Acanthus, 2011.

Vol. 13, issue 02

3. OBSAHOVA ANALYZA DIDAKTICKE
VYBAVENOSTI VYBRANYCH UCEBNIC (SKOL)
HRY

Obsahova analyza didaktické vybavenosti ucebnic je zalozena na
dichotomii — ptitomnosti ¢i nepfitomnosti vybraného indikatoru a
jeho kategorizaci.

Aparat prezentace uciva
Verbalni komponenty Uée,l‘inice Uéelénice Uéelénice
Vykladovy text — ANO ANO ANO
jednoduchy
Vykladovy text ANO ANO ANO
Spiehledem
Vysvétlivky ANO ANO NE
Shrnuti uéiva NE NE NE
z ptedchazejiciho ro¢niku
Shrnuti u¢iva pfi ukonceni NE NE NE
témat (kapitol, lekci)
Shrnuti u¢iva z celého NE NE NE
ro¢niku
. Udebnice | Ucebnice | Ucebnice
Notové komponenty A B C
Zékladni notové piiklady ANO ANO ANO
Rozsifujici notové priklady NE ANO NE
Vizualni znaceni a ANO ANO ANO
poznamky v notovém
zapisu
Analyza notovych ptikladti ANO ANO ANO
Prednesové skladby NE ANO ANO
sdoprovodem (klavir,
audio nahravka apod.)
Komorni skladby ANO ANO ANO
. Uc€ebnice | Ucebnice | Ucebnice
Obrazové komponenty A B A
Umélecké ilustrace, ANO ANO ANO
fotografie
Naucné ilustrace ANO ANO ANO
Hmatové tabulky, ANO ANO NE
tabulatury, prstoklady,
schémata, funk¢ni tabulky
apod.
Barevna obrazova NE ANO ANO
prezentace uciva
Tabulka 1: Hodnoceni aparatu prezentace uc¢iva
Vypocet koeficientu aparatu prezentace uciva E |:
A:E|1-10/16=0,63 x 100 = 63%
B: E1-13/16=0,81x 100 = 81%
C:E|-10/16 = 0,63 x 100 = 63%
Aparat Fidici osvojeni uciva
Verbalni komponenty Uée/la)\nice Uéelénice Uéel():nice
Piedslov ANO ANO NE
Navod k praci sucebnici NE NE NE
Otéazky a ulohy k tématim NE ANO ANO
(kapitolam, lekcim)
Otéazky a Ulohy k celému NE ANO NE
ro¢niku
Otézky a ulohy NE NE NE
k predeslému ro¢niku
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Eo- 4/8=0,5x100=50%

Ucebnice B:
Ev-9/14=0,64 x 100 = 64%
En-12/13=0,92 x 100 = 92%
Eo-7/8=0,88x 100 = 88%
Ucebnice C:
Ev-3/14=0,21x 100 =21%
En-9/13=0,69 x 100 = 69%
Eo-5/8=0,63x 100 = 63%

Celkovy koeficient didaktické vybavenosti ucebnic (Skol) hry E:
Ucebnice A: E—17/35=0,49 x 100 = 49%

Ucebnice B: E—28/ 35 = 0,8 x 100 = 80%

Ucebnice C: E—17/ 35 = 0,49 x 100 = 49%

Celkovy prehled vypocti Ucebnice | Ucebnice | Ucebnice
jednotlivych koeficientii A B C
Koeficient vyuziti aparétu 63% 81% 63%
prezentace uciva (E 1)

Koeficient vyuZiti aparétu 31% 81% 44%
fidiciho osvojeni si u¢iva (E

D)

Koeficient vyuziti aparétu 66% 100% 0%
orienta¢niho (E 111)

Koeficient vyuziti 43% 64% 21%
verbalnich komponenti (E

v)

Koeficient vyuZiti notovych 54% 92% 69%
komponentti (E n)

Koeficient vyuziti 50% 88% 63%
obrazovych komponentti (E

0)

Celkovy koeficient 49% 80% 49%
didaktické vybavenodti

udebnice (E)

Tabulka 4: Celkovy piehled vypoctl jednotlivych koeficientd

3.1 Zavéry z obsahové analyzy didaktické vybavenosti

ucebnic hry na soprianovou zobcovou flétnu

Celkova didakticka vybavenost (E):

. Udebnice | Ucebnice | Ucebnice
Notové komponenty A B C
Celkové adetailni ANO ANO ANO
stimulace zakd
Odliseni urovné uciva ANO ANO ANO
V notovych piikladech
Piednesové skladby NE ANO ANO
sdoprovodem (klavir,
audio nahrévka apod.)
Cviceni a pfednesové ANO ANO ANO
skladby pro komorni hru
Tvofivost — kreativni Ulohy NE ANO NE
pro rozvoj kompozi¢ni
techniky
Improvizace — zadani NE NE NE
(melodické, rytmické
apod.)
Praktické ulohy z hudebni NE ANO NE
teorie
. Udebnice | Ucebnice | Ucebnice
Obrazové komponenty A B C
Grafické symboly NE ANO NE
vyznacujici urcité ¢asti
textu
Vyuziti odlisné barvy pro NE ANO ANO
urcité ¢asti verbalniho
textu
Vyuziti odlisného pisma ANO ANO ANO
(kurziva, tuéné pismo a
jiné) pro urcité oblasti
verbalniho textu
Vyuziti ptedni anebo zadni NE ANO NE
strany obalky na hmatové
tabulky, tabulatury,
prstoklady, schémata,
funk¢ni tabulky apod.
Tabulka 2: Hodnoceni aparatu fidiciho osvojeni uéiva
Vypocet koeficientu aparatu fidiciho osvojeni uciva E II:
A:EIl-5/16=0,31x 100 = 31%
B: EIl -13/16=0,81x 100 = 81%
C:EIll-7/16=0,44x 100 = 44%
Aparat orientacni
Verbalni komponenty UéeZnice Uéelénice Uéelc):nice
Obsah ugebnice (3koly) NE ANO NE
hry
Clenéni uéebnice (§koly) ANO ANO NE
hry
Margindlie, zahlavi g, ANO ANO NE

Registr (vécny, jmenny,
smiSeny)

Tabulka 3: Hodnoceni aparatu orienta¢niho

Vypocet koeficientu aparatu orientacniho E I11:

A:EIlll-2/3=0,66x 100 =

66%

B: Elll —3/3=1x 100 = 100%

C:EIll -0/3=0x 100 = 0%

Vypocet koeficientu vyuziti verbalnich (E v), notovych (E n) a

obrazovych komponentt (E 0):

UCcebnice A:

Ev-6/14=0,43x 100 = 43%
En-7/13=0,54 x 100 = 54%

= Ucebnice B (J. a E. Kvapilovi — Flautoskola 1) dosahuje

nejvyssi celkové vybavenosti s 80 %, coz naznacuje jeji
komplexni pfistup ke vzdélavani zahrnujici prezentaci uciva,
jeho osvojeni i orientaci.

Utebnice A (L. Daniel — Skola hry na sopranovou zobcovou
flétnu) a ucebnice C (D. a J. Hellbach — Blockfl6tenBox 1) jsou
na stejné trovni s 49 %, coz ukazuje na urcité nedostatky ve
srovnani s u¢ebnici B.

Prezentace uciva (E I):

Nejvyssi hodnoty dosahuje u¢ebnice B s 81 %, jelikoz obsahuje
rozsifujici notové piiklady, pfednesové skladby s doprovodem
abarevné vizudni prvky.

Udebnice A a C dosahuji shodné¢ 63 % — jejich obsahovéa
struktura je méné rozmanitd, ptedev§im chybi rozsitujic
ptiklady a pfednesové skladby s doprovodem.

Rizeni osvojeni u¢iva (E I1):

Nejlépe vybavenou ucebnici je B s 81 %, diky cemuz poskytuje
vétsi podporu v oblasti uloh, praktickych cviceni a tvofivych
aktivit.

nastroje pro aktivni zapojeni zakl, naptiklad otazky nebo
tvorivé ukoly.
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= Ucebnice C (44 %) nabizi nckteré tvofivé komponenty, ale
stale zaostava za ucebnici B.

Orientaéni aparat (E I11):

= Nejlépe strukturovana je uc¢ebnice B (100 %).

= Ucebnice A (66 %) zahrnuje zakladni ¢lenéni, ale chybi obsah.

= Ucebnice C (0 %) nenabizi zadné prvky, které by usnadnily
orientaci.

Vyuziti jednotlivych komponentt:

= Verbdni komponenty (E v): Nejvyssi vyuZziti ma uéebnice B
(64 %), coz je dano rozsdhlgSimi textovymi materialy.
Ucebnice A (43%) a zejména C (21 %) zde vyznamné
zaostavaji.

= Notové komponenty (E n): Ugebnice B vynika (92 %) diky
rozsifenym notovym piikladim a prednesovym skladbam s
doprovodem. Ucebnice A (54%) a C (69%) obsahuji zakladni
notove prvky, ale méné rozsifujicich moznosti.

= Obrazové komponenty (E 0): Nejlépe hodnocena je opét
ucebnice B (88 %), a to diky barevnym ilustracim a
riznorodym obrazovym prvkim. Ucebnice C (63 %) obsahuje
vizualni komponenty, ale omezené v rozsahu, zatimco ucebnice
A (50 %) postrada barevnost.

Doporuceni:

= Ucebnice B je nejvhodngjsi volbou pro vyuku diky své
komplexnosti, zaméfeni na tvofivé aktivity a jasné struktufe. Je
vhodnd jak pro zacateCniky, tak i pro ty, ktefi cht&ji rozvijet
kreativni schopnosti.

= Ucebnice A a C mohou byt uzite¢né, pokud jsou kombinovany
s dalSimi materidly. Ucebnice A by mohla byt uzite¢nd pro
tradi¢ni a zakladni pfistup, zatimco uéebnice C je vhodna spise
jako dopln€k zaméteny na modernéjsi didaktické metody.

Hypotéza H1 o nizké vyuzitelnosti jednotlivych strukturnich
komponentd se potvrzuje pro ucebnice A a C, které ve vétsiné
koeficientti dosahuji nizkych nebo stiednich hodnot. Ucebnice B je
v&ak vyjimkou, protoZe ve vSech sledovanych oblastech vykazuje
vysokou vyuzitelnost. Celkové tedy analyza podporuje tvrzeni, ze
vétSina ucebnic ma rezervy ve vybavenosti, pfedev§im v oblasti
fizeni osvojeni uciva a verbalnich komponentt.

Hypotéza H2 se potvrzuje pro vétSinu analyzovanych udebnic.
Ucebnice A a C maji nizkou celkovou didaktickou vybavenost, coz
dokladaji jak celkové koeficienty, tak jednotlivé dil¢i analyzy.
Pouze ucebnice B dosahuje vysoké trovné vybavenosti, ale z
hlediska praxe zakladnich uméleckych $kol jde spiSe o vyjimku nez
o pravidlo.

Hypotéza H3 se potvrzuje. Existuji vyznamné rozdily v Grovni
celkové didaktické vybavenosti analyzovanych uéebnic. U¢ebnice B
jednoznaéné vynika diky komplexnimu pfistupu, zatimco ucebnice
A a C vykazuji nedostatky, zejména v oblasti fizeni osvojeni uciva a
verbalnich komponenti. Tyto rozdily ukazuji na variabilitu kvality a
pouzitelnosti dostupnych materiali pro vyuku hry na sopranovou
zobcovou flétnu.

Vol. 13, issue 02

4. ZAVER

Analyza tii vybranych ucebnic (Skol) hry na sopranovou zobcovou
flétnu ukdzala rozdilnou turoven jejich didaktické vybavenosti,
ptiCemz pouze jedna z nich (ufebnice B) dosahuje vysoké
komplexnosti a podpory pedagogického procesu. Ucebnice A a C
vykazuji omezenou uroven didaktické vybavenosti, zejména v
oblastech ftizeni osvojeni uciva, tvotivych aktivit a orienta¢niho
apardtu. Tyto nedostatky mohou omezit efektivitu jejich vyuZiti pti
vyuce, zejména na zakladnich uméleckych skolach.

Z hlediska celkové didaktické vybavenosti dominuje ucebnice B s
80 %, zatimco ucebnice A a C zistavaji na podprimérnych 49 %.
Vysledky ukazuji, Ze kvalita udebnic pro hru na sopranovou
zobcovou flétnu neni homogenni, coz mize mit negativni dopad na
kvalitu vyuky, zvlasté pokud neni zajisténa dostate¢na metodicka

podpora pro pedagogy.

Zjisténi naznacuji potiebu vypracovani novych uéebnich materiald,
které by Iépe reflektovaly soucasné didaktické pozadavky. Tyto
materialy by mély zahrnovat nejen rozsitujici a praktické ukoly, ale
také tvorivé aktivity a improvizaci, jez jsou klicové pro komplexni
rozvoj hudebnich dovednosti zakd. Rovnéz by mély byt vice
zaméfeny na podporu orientace v ucebnicich a systematické fizeni
procesu osvojeni uciva.

Zavérem lze fici, Ze rozdilna Groven analyzovanych uéebnic (Skol)
hry zdaraznuje potiebu zlepseni jejich obsahové i metodické kvality,
aby lépe odpovidaly soucasnym potfebam zakti a pedagogl ve
vyuce hry na zobcovou flétnu.
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Abstract The random character of wind deserves a dtatistical
approach to properly describe this meteorological phenomenon. This
paper focuses on finding the most suitable probability distribution to
characterize the wind regime in the city Nitra while considering the
wind speed data covering the 2021 year. Two commonly used
distributions — Weibull and gamma - in their 2- and 3- parameter
forms are compared via the Kolmogorov-Smirnov test and the
Anderson-Darling test, and via the criteria - Akaike's and Bayesian
information criterion, respectively, coefficient of determination and
the root mean square error. According to criteria’s results, the 3-
parameter Weibull distribution performs as the best in mgjority of
the months throughout the year.

Keywords Distribution fitting, parameter estimation, goodness-of-
fit test

1. INTRODUCTION

Modelling wind speed is crucia in various applications. In civil
engineering, it's used to estimate wind loads for building design and
construction. In air transport, it's considered to enhance flight safety.
In renewable energy, it's used to assess wind potential at a location.
As a random variable significantly influenced by time, space, local
climate, and terrain [1], wind speed requires statistical methods to
describeits variation.

Several probability distributions can be used to model wind speed in
different areas. The 2-parameter Weibull distribution is the most
common [2, 3, 4, 5]. However, it may not be suitable for all wind
regimes. The 3-parameter Weibull distribution is often used,
especialy when there's a higher frequency of lower wind speeds, as
it offers more flexibility and a better fit [6]. Beyond Weibull
distributions, other options include the gamma distribution [7],
lognormal distribution, Nakagami distribution [9], extreme value
distribution [10], Lindley distribution [11], and more.

This paper focuses on modelling wind speed in Nitra, Slovakia, a
significant administrative, industrial, and cultural center. With a
small airport and wind park nearby, understanding wind conditions
in Nitra is important. We compare four probability distributions: 2-
and 3-parameter Weibull and gamma distributions. Our goal is to
compare the fit of 2-parameter versus 3-parameter distributions as
well as to identify the best overall fit. To assess the fit, we use two
goodness-of-fit tests: Kolmogorov-Smirnov and Anderson-Darling.
Additionally, we employ information criteria (Akaike's and
Bayesian), the coefficient of determination, and the root mean
square efror.

The paper is organized as follows: Section 2 describes the analyzed
data. Section 3 defines the probability distributions, parameter
estimation method, and performance criteria. Section 4 presents the
results, which are summarized in Section 5.

2. DATA DESCRIPTION

The wind speed data, analysed in the paper, were recorded at the
meteorological station Nitra - Vel'ké Janikovce (indicator 11968),
GPS latitude 48 16" 50' [48.28056], GPS longitude 18° 08" 08'
[18.13556], the height of 132 meters above sea level. The station is
located on the outskirts of the city Nitra, within the ground of a
small airport. It is surrounded by the fields; the genera face of the
surroundings is partialy sheltered. The mast for wind measurement
is within the measuring plot; it is located on the roof of the building.
The standard height for measuring wind direction and speed at
monitoring stations is 10 m above the ground. Vaisala automatic
instruments and GILL ultrasonic instruments were used to measure
wind characteristics. The data were collected from the
meteorological reports within the time frame January 2021 to
December 2021, included. The data were recorded a hourly
intervals and split into groups referring to months.
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According to descriptive statistics summarised in tab. 1 and 2,
during the studied period the lowest monthly mean wind speed was
observed in September with value of 3.05 m/s, while in April there
was the highest mean wind speed with value of 4.93 m/s. The
standard deviation varies from 2.10 m/s in September to 2.96 m/sin
April. The coefficient of variation (CV) is useful for identifying
months with higher variability of wind speed. According to [11], the
value of CV > 40 % is classified as a very high variability and CV >
70 % indicates the extremely high variability of wind speed. The
coefficient of variation ranged from 50.98 % in May to 69.01 % in
March. Based on this, the results imply that the wind speed in all
months can be classified as having a very high variability. Skewness
and kurtosis measure the asymmetry and the peakness of the wind
speed distribution, respectively. The coefficients of skewness ranged
from 0.38 in April to 1.40 in September, indicating that all
distributions are right skewed. Further, the wind speed data can be
regarded as moderately to highly right skewed. The coefficient of
kurtosis ranged from 1.99 in October to 5.28 in September. That
indicates a highly leptokurtic distribution when compared to the
normal distribution.

Tab. 1. Descriptive statistics of the dataset. Part 1.

Mean | Standard | Coefficient Skewness | Kurtosis
deviation | of variation
Jan. 3.988 | 2.490 62.455 0.618 2.4363
Feb. | 4500 | 2.792 62.041 0.616 2.8067
Mar. 4.047 2.793 69.008 0.619 2.2934
Apr. | 4932 | 2.957 59.941 0.381 2.2088
May | 4.877 | 2.486 50.981 0.411 2.6949
June | 3.204 | 2117 66.084 1.098 3.7488
July 3616 | 2.152 59.501 0.590 2.4271
Aug. | 3.177 2.177 68.526 0.920 3.1533
Sept. | 3.052 | 2.104 68.942 1.403 5.2820
Oct. 4,053 | 2.567 63.341 0.462 1.9998
Nov. | 4.038 | 2.570 63.642 0.581 2.3892
Dec. | 4.059 | 2.739 67.483 0.623 2.4226
Tab. 2. Descriptive statistics of the dataset. Part 2.
Min Max Lowgr Median Uppgr
quartile quartile
Jan. | 0.400 | 11.600 1.900 3.500 5.700
Feb. | 0.500 | 14.700 1.900 4.100 6.500
Mar. | 0.300 | 12.300 1.550 3.350 6.200
Apr. | 0.500 | 13.100 2.250 4.700 7.100
May | 0.700 | 13.300 2.900 4.800 6.500
June | 0.300 | 11.500 1.600 2.500 4.500
July | 0.500 | 10.100 1.750 3.200 5.100
Aug. | 0400 | 11.900 1.400 2.500 4.700
Sept. | 0.500 | 13.200 1.400 2.500 4.200
Oct. | 0.500 | 10.300 1.700 3.600 6.250
Nov. | 0.500 | 11.900 1.800 3.500 6.100
Dec. | 0.400 | 12.700 1.600 3.400 6.300

3. METHODOLOGY

In this section, the probability distributions employed to fit the wind
data are briefly characterized. Further, we provide the parameter
estimates realized by the maximum likelihood method as one of the
most used estimation methods. To assess the performance of each
probability distribution, we apply two goodness-of-fit tests and four
model selection criteriathat are defined by the end of the section.

3.1 Probability distributions

The probability density function f(x) of the 2-parameter Weibull
distribution is given as
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= ot (-3

The cumulative distribution function is defined as

F(x)=1—exp (— (%)a),

for x >0, @ >0, f > 0. Parameter « is the dimensionless shape
parameter and 8 is the scale parameter in units of the wind speed.

The probability density function f(x) and the cumulative
distribution function F(x) of the 3-parameter Weibull distribution
are given by

f) = gz (= 6) exp (— (= 9))

F(x)=1—exp (— (xﬁ#)“)

for x >0, a >0, B >0. Same as for the 2-parameter Weibull,
parameter « is the dimensionless shape parameter, g is the scale
parameter in units of the wind speed. Additional parameter 6 is the
location parameter.

The probability density function f(x) and the cumulative
distribution function F(x) of the 3-parameter Gamma distribution
are given by

FO) = g = OO ‘e (-5°)
xX—v
F(x) = Y—(a}(a)[; )

forx>6, a>0, B>0.Herey(p,x) = foxe_t tP~ldt, p > 0,is
the lower incomplete Gamma function. Again, a is the shape
parameter, B is the scale parameter and 6 is the location parameter.
Setting 6 = 0, we obtain the 2-parameter Gamma distribution.

3.2 Maximum likelihood method

This method is based on the maximization of the likelihood function
L(xq4, %3, ..., xn;0) or its logarithm InL(xq, x5, ..., x,; 6) where
6 € ® is the unknown parameter (in general, it is a vector
parameter) and x4, x5, ..., X, IS a redlization of the random sample
X1, X5, ..., X, of size n from the distribution with the probability
density function f(x,8). Setting the derivative of the likelihood
function or the loglikelihood function with respect to the unknown
parameters equal to zero, the equations for the estimates of the
parameters are found. The maximum likelihood estimates of the 2-
parameter Weibull are of the form

1 1x lnxl

- Zlnxl—O
a ll l
1 n 1/a
ﬁ=(zzxi“>

i=1
For the 3-parameter Weibull probability distribution, the parameter
estimates are found as solutions of the equations

1 Y, (u—0)%In(x—0) 1
—_ = l_I(Xl ) n(xl ) - ZZ ln(xl- - 6),
i=1

4 .inzl(xi - g)a

n 1/a
1
B = (;Z(Xi -6) ) ,

i=1
a 13 (x—0)" Z": 1

1—a nyt,(x—6)a1 Lix—6
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The estimates for the 2-parameter gamma distribution are given by
the equations

Q| =

ﬁ:

n
1
Y(a) =lna—Inx + ;Z Inx;,
i=1

ainr(p)

wherey(p) = o ' P > 0, isthe digamma function. Here

The estimates for the 3-parameter gamma distribution are given by
the equations [12]

2 A1 +27) + 2z
+Zl <—l—31n(1 + AZi) +m = 0,
=
U=x,
where the following reparameterization is used
1 o X — U

a=- B =oalAl, 9=#—1. =

A>0,x and(p) are defined above.

It is obvious that the parameter estimates of all distributions can be
found only numerically by solving the equationsin an iterative way.

3.3 Model selection criteria and goodness-of-fit tests

When the estimates of the parameters are found, one can assess the
goodness-of-fit (GOF) of the model. The GOF criteria show how
well the selected model fits the wind speed data. Assessing the
performance of different probability distribution modelsis necessary
to provide more accurate information about their performance and to
compare these models among themselves. Here, the commonly used
GOF tests - the Kolmogorov-Smirnov (KS) test and the Anderson-
Darling (AD) test are employed. The GOF tests are used to decide
whether the data follow the specified theoretical distribution. The
KStest statistic represents the largest vertical difference between the
theoretical and the empirical cumulative distribution function

~ i—1y 11 4
max ||F(x) ——— | |; - F(x(i))”
where F(x) is the estimated cumulative distribution function,
X(1), X(2), -, X(n) € Observations in ascending order, i.e.,, x) <
X2y S o < Xgny. FUNCion Fp(x) == ¥ I(xy < x) s the
empirical distribution function, where I(x¢;) < x) is an indicator
function assuming the value 1 if x(; < x and O otherwise. The null
hypothesis that the data follow the distribution under test, is rejected
at the chosen significance level « if the test statistic D > D(a),

where D(«) is acritical value of the KStest. The smaller the value
of thetest statistic D, the better thefit.

D=max[

The Anderson-Darling (AD) test is a modification of the KS test.
Thistest is considered to be a better GOF test because it gives more
weight to the tails of the distribution than does the KS test. The AD
test statistic is defined as follows
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n

2= == Y 2 i (Fo0)) + 10 (1 P Cxnr-o)}

n

i=1
The null hypothesis that data follow the specified distribution, is
rejected at the significance level a if the test statistic A2 is greater
than the critical value of the AD test. Again, the smaller value of the
test statistic A indicates a better fit.

The application of the maximum likelihood method (MLM) for
parameter estimation alows us to use the information criteria -
Akaike's information criterion (AIC) and Bayesian information
criterion (BIC) - to decide the GOF for the distributions. The AIC
and the BIC are defined as follows[13, 14]
AIC = —=2InL + 2k,
BIC = -2InL+klnn

where InL is the maximum value of log-likelihood function for
estimated model, k is number of estimated parameters and n is the
sample size.

Further, the coefficient of determination (R?) and the root mean
square error (RMSE) are considered to decide on the best fitting
model. The RMSE determines the accuracy of model by calculating
average of the square difference between the observed and the
predicted probabilities of the theoretical distribution. The R is used
to measure the linear relationship between the observed and the
predicted probabilities of the theoretical distribution. The RMSE and
R are calculated by

n

1
2
RMSE = (%Z[Fn(xi) - ﬁ(xi)]2> ,

i=1
2 ?:1[ﬁ(xi) - F]Z
n[BG) - F] + 50 [Fux) — B

where F = % >r L F(x).

Generadly, lower values of KS, AD, AIC, BIC, RMSE and higher
value of R? indicate better fit of the theoretical distribution to the
wind speed data as compared to the others.

4. RESULTS

The parameter estimates for all
distributions are presented in tab. 3.

four considered probability

Tab. 3. The parameter estimates of the applied distributions.

Month Probability Parameter estimates
distribution
2-parameter @ = 1.658
Weibull B =4473
3-parameter @ = 1.429 6 =0.362
Weibull f =3.982

Januiary 2-parameter g =2.306
Gamma B =1729
3-parameter @ = 1773 6 =0319
Gamma B = 2.069
2-parameter a = 1.665
Weibull B = 5.047
3-parameter @ = 1.390 8 = 0.490
Weibull B = 4.383

February 2-parameter g =2.299
Gamma B =1.957
3-parameter a=1611 6 =0.481
Gamma B = 2.495

March 2-parameter @ = 1476
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Weibull B = 4.487 Weibull B = 4521
3-parameter @ = 1304 6 =0.296 3-parameter @ =1.322 6 =0.463
Weibull B = 4.062 Weibull B =3.870
2-parameter @ = 1896 2-parameter @ =2211
Gamma B =2135 Gamma B =1.826
3-parameter @ = 1494 6 = 0.292 3-parameter @ = 1.505 0 =0.444
Gamma B =2514 Gamma B = 2.389
April 2-parameter @ =1.701 December 2-parameter @ =1.515
Weibull B =5529 Weibull B =4514
3-parameter @ = 1.460 6 =0422 3-parameter @ =1278 6 =0.393
Weibull B = 4.955 Weibull B =3.948
2-parameter @ =2.264 2-parameter @ =1.979
Gamma B =2179 Gamma B =2.051
3-parameter a@=1741 6 =0373 3-parameter @ = 1424 6 =0.388
Gamma B =2619 Gamma B =2579
May 2-parameter @ = 2.070
Weibull B =5511 Tab. 4 summarises the values of the goodness-of-fit criteria that
3-parameter a = 1.820 6 = 0.443 alow us to choose the most accurate probability distribution among
Weibull B =4978 the applied ones.
2-parameter @ = 3.263
Gamma B = 1.495 Tab. 4. The GOF and the model selection criteria for the applied
3-parameter @ =3263 8 =0 probability distributions.
Gamma 7 = 1495 [ AIC | BIC | R”Z® [ RMSE | KStest | ADtest
P January
June @g@éﬁwaa Z = ;Zéz W2 [ 3308340 | 3317.564 | 0.994 | 0023 | 0.050 | 3.150
b= 2 _ w3 3286.152 | 3299.988 | 0.995 | 0.021 [ 0.043 | 2524
3-parameter a=1436 6 =0.291 Gam2 | 3312.681 | 3321.905 | 0.994 | 0.024 | 0.047 | 3.313
Weibull B =3221 Gam3 | 3304.400 | 3318.245 | 0.993 | 0.025 | 0.048 | 3.247
2-parameter @ = 2473 February
Gamma B =129 w2 3149.170 | 3158.190 | 0.989 | 0.033 [ 0.079 | 4.895
3-parameter @ =1948 6 =0.270 W3 3121.195 | 3134.726 | 0.985 | 0.037 [ 0071 | 5542
Gamma B =1.506 Gam2 | 3156.192 | 3165.212 | 0.984 | 0.039 | 0.076 | 6.340
July 2-parameter @ =1762 Gam3 | 3139.340 | 3152.871 | 0.981 | 0.043 | 0.085 | 6.769
Weibull B =4.077 March
3-parameter @ = 1.431 6 =0.476 w2 3422.236 | 3431461 | 0.980 | 0.044 | 0.092 | 8.824
Weibull 7 = 3.450 w3 3389.323 | 3403.159 | 0.983 | 0.041 | 0.077 | 7.477
2-parameter 4= 2.604 Gam2 | 3422.337 | 3431561 | 0.980 | 0.044 | 0.082 | 8.915
Gamma 5= 1389 Gam3 | 3397.810 | 3411.647 | 0.983 | 0.041 | 0.075 | 7.416
3-parameter @ = 1760 0 = 0446 w2 3495.607 | 3504.765 A(? g|87 0.035 | 0069 | 569
g Szr:rr;?] o g; 1:2(3)2 W3 | 3486.118 | 3499.856 | 0.984 | 0.040 | 0.083 | 6.979
‘ A Gam2 | 3520.699 | 3529.857 | 0.981 | 0.042 | 0.088 | 7.588
Weibull f=3548 _ Gam3 | 3517.992 | 353L729 | 0.977 | 0.046 | 0.095 | 8.637
3-parameter @ = 1.260 6 =0391 May
Weibull B =299 W2 | 3309.878 | 3409.102 | 0.996 | 0.019 | 0.042_| 1860
2-parameter a=2156 w3 3396.047 | 3409.883 | 0.993 | 0.025 | 0.052 | 3.128
Gamma B =1473 Gam2 | 3429.212 | 3438436 | 0.986 | 0.035 | 0.071 | 5341
3-parameter @ = 1.456 6 = 0.382 Gam3 | 3431.212 | 3445048 | 0.986 | 0.035 | 0.071 | 5.341
Gamma £ =1.920 June
September 2-parameter @ =1568 w2 2891.865 | 2901.024 | 0.977 | 0.045 | 0.099 | 8.454
Weibull 2 = 3423 w3 2852.689 | 2866.427 | 0.984 | 0.037 [ 0.085 | 5559
3-parameter q@ = 1241 5 = 0493 Gam2 | 2857.850 | 2867.008 | 0.982 | 0.041 | 0.093 | 6.659
Weibull F=2747 Gam3 | 2839.810 | 2853548 | 0.987 | 0.034 | 0.078 | 4555
2-parameter a = 2.404 July
Gamma 5 = 1270 w2 3107.345 | 3116569 | 0.990 | 0.030 [ 0.063 | 4.603
3 parameler 2= 1475 50483 w3 3071579 | 3085.415 | 0.992 | 0.028 | 0.053 | 3552
Gamma = 1742 Gam2 | 3106.697 | 3115921 | 0.990 | 0.031 | 0.058 | 4.815
- Gam3 | 3090.157 | 3103.993 | 0.990 | 0.030 | 0.060 | 4.285
October 2-parameter @ = 1.622 Ao
Weibull B = 4537 _ W2 | 3025.086 | 3034.311 | 0.982 | 0.041 | 0.093 | 7.335
3-parameter a = 1308 0 = 0.484 w3 2961.509 | 2975.345 | 0.991 | 0.028 | 0.064 | 3599
Weibull B =3.855 Gam2 | 3005.979 | 3015.204 | 0.985 | 0.038 | 0.083 | 6.470
2-parameter @ =2.186 Gam3 | 2965.695 | 2979531 | 0.992 | 0.027 | 0.056 | 3.386
Gamma B = 1.854 September
3-parameter a = 1447 6 = 0477 W2 2843.958 | 2853.117 | 0.983 | 0.038 | 0.079 | 7.142
Gamma B =2471 w3 2748.740 | 2762.478 | 0.995 | 0.021 [ 0.054 | 1.995
November 2-parameter @ = 1.621 Gam2 | 2801.463 | 2810622 | 0.986 | 0.035 | 0.083 | 5.374
Gam3 | 2745.727 | 2759.465 | 0.995 | 0.020 | 0.051 | 1.728
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October
W2 3354.628 | 3363.852 | 0.982 | 0.042 0.085 8.813
W3 3315.600 | 3329.436 | 0.984 | 0.040 0.077 7.629
Gam2 | 3361.959 | 3371.183 | 0.982 | 0.043 0.079 8.921
Gam3 | 3334.001 | 3347.837 | 0.983 | 0.040 0.077 7.753
November
W2 3239.357 | 3248.515 | 0.986 | 0.037 0.076 5.884
W3 3205.517 | 3219.254 | 0.988 | 0.034 0.074 5.019
Gam2 | 3243.262 | 3252.421 | 0.985 | 0.038 0.076 6.214
Gam3 | 3223.374 | 3237.112 | 0.986 | 0.036 0.077 5.500
December
W2 3407.498 | 3416.722 | 0.980 | 0.044 0.091 8.546
W3 3365.978 | 3379.814 | 0.983 | 0.040 0.083 7.074
Gam?2 | 3408.548 | 3417.772 | 0.980 | 0.044 0.085 8.729
Gam3 | 3377.748 | 3391.584 | 0.983 | 0.040 0.088 7.090

Comparing the performance of al probability distributions, the 3-
parameter Weibull distribution generally provided the best fit for
most months. In February, the 3-parameter Weibull obtained the
best results in terms of information criteria and the KS test, whereas
the 2-parameter Weibull achieved the best values of the R?, RMSE
and the AD test. In April, the 3-parameter Weibull obtained the best
results in terms of information criteria; however, according to the
goodness-of-fit tests, the R’ and RMSE, the 2-parameter Weibull
provided the best fit. In May, the best fit is obtained by the 2-
parameter Weibull. The 3-parameter gamma distribution performed
as the best one in June and September (according to all criterid). In
August, 3-parameter gamma distribution achieved the best results
according to the goodness-of-fit tests, the R? and RMSE. According
to the information criteria, the best fit is obtained by the 3-parameter
Weibull.

When we compare the performance of the 2- and 3- parameter
Weibull distribution, we can see that the 3- parameter distribution
provided more accurate approximation than the 2-parameter
distribution in majority of months. Similarly, the 3- parameter
gamma distribution fitted the data better in comparison to the 2-
parameter gamma distribution.

5. CONCLUSION

In the paper, we fitted the wind speed in the city Nitra by four
probability distributions (2-parameter and 3-parameter Weibull, 2-
parameter and 3-parameter gamma) to identify the probability
distribution most suitable for modelling. All of them provided
accurate enough fit; however, the Weibull probability distribution
outperformed the gamma distribution in most months. The 3-
parameter Weibull distribution obtained the best results in October
to December, in January and in July. The 2-parameter Weibull
distribution beat the rest of the distributions in April and May. The
3- parameter gamma distribution excelled in June and September.

From the comparison between the performances of the 2- and 3-
parameter probability distributions, we can conclude that the 3-
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parameter distributions obtained better results than the 2- parameter
ones. This indicates that the presence of the location parameter
improves the results significantly.
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Abstract The present paper presents the results of the investigation
of the level of preferred coping strategies and emotion management
and the analysis of socia relationships in adolescents with physical
disabilities and chronic diseases. The research consists of a
quantitative study conducted on a sample of high school students.
The quality of socia relationships, coping strategies and different
emotion regulation strategies were analysed. The CERQ
questionnaire was used to measure cognitive-emotional regulation
strategies. The CCSC scale was used to measure coping strategies,
the ERQ scale was used to measure emotion regulation, and the
quality of relationships was measured by the IPPA-R questionnaire.
Statistically significant differences in the use of expressive
suppression were found between boys and girls. Statistical analysis
of the empirical data aso reveaed a negative correlation between
catastrophizing and relationship quality with mother and father. A
negative correlation between expressive suppression and the quality
of peer relationships was aso confirmed. The results showed
significant differences in the group of adolescents with disabilities
in terms of distraction and avoidance coping strategies for emotions.
Based on the results, it is recommended to focus on non-
constructive coping and support resources for coping with stress as
predictors of active coping and emotion management specificaly in
adolescents with physical disabilities and chronic illness.

Keywords Relationships, emotion coping, physica disability,
chronic illness, adolescence

1. THEIMPACT OF PHYSICAL DISABILITY AND
CHRONIC ILLNESSON ADOLESCENT
PERSONALITY

According to the biopsychosocid model, adolescence is a
developmental period between childhood and adulthood that is
characterised by biological, psychological, and social role changes
compared with other developmental periods except early childhood
(Steinberg, Morris, 2000). The National Centre for Health Statistics
defines a chronic condition as an illness or disease that has been
present for more than three months (MedicineNet, 2006). This
definition is supplemented by the Chronic IlIness Alliance (2006),
which defines chronic illness as a condition that persists over along
period of time, worsens over time, and affects the quality of life of
the individual. Generaly, physical (somatic) disability refers to
disability that manifests in temporary or permanent problems with a
person's mobility (Martz, Livneh, 2007). M. Rutter (1980 according
to Williams, Holmbeck, & Greenley, 2002) refers to health
problems and mental disorders that occur during adolescence

because of the many changes that characterise this period. In
addition to these normative changes and developmental tasks, the
developmental processes of medically impaired and physicaly
disabled young people are influenced by the presence of medical
limitations. Health impairment and physica disability have an
impact on somatic and psychological development, social
adjustment and quality of life (Vancu, 2024). On the one hand,
physical disability as a chronic disease limits the adolescent's life
possihilities; on the other hand, it has a significant impact on his/her
individual self-reflection and self-understanding. For young people,
physical disability is a mgjor source of unwanted burden and stress,
contributing to overall psychological and socia vulnerability (Raina,
2005). Physically disabled adolescents are more critical and self-
critical, focusing much more on the disability and its socia
significance. In a normative crisis of individuality and separation,
they find themselves alone in this conflict and, in the case of young
people in residential care, objectively isolated (Shields et al., 2006).
The consequences of reduced mobility and often the presence of
certain psychologica changes (weakened regulatory capacity of the
nervous system) affect the individual's ability to adapt and cope, and
problems arise in the personal and socia spheres (Pipekova, 2006).
Personality variables as significant moderators of coping allow
experiencing psychological well-being despite adverse life
conditions and health impairment (Koubekova, 2004). A personisin
search of an acceptable role, reflects on his or her possibilities and
social value. If he or she fails, at least partialy, to develop a
satisfying self-image, he or she reacts with various defence
mechanisms that affect personality development and relationships
with people (Paxton et al., 2006).

2. EMOTION COPING AND DISABILITY

In Weisz's model, coping efforts are focused on maintaining,
extending, and taking aternative control over the environment and
the self. Primary control is defined as coping aimed at influencing
an objective event or condition. The goal of secondary control is
coping that is related to coping that is aimed at maximising one's
options with respect to current conditions (Weisz, 1994). Based on
previous research in the area of adjustment in children and
adolescents with disabilities, an integrative model, the "Disability-
Stress-Coping Model", has been proposed (LaGreca, 1992). In
people with disabilities, reduced resilience to stress is caused by a
chronic accumulation of stressful situations that disrupt the integrity
of the personality, the balance of psychological processes and the
conscious rational regulation of actions (Maté&jcek, 2001). Currently,
thereis alack of an adequate theory of stress management that takes
into account the specifics of childhood and adolescence and is based
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on theories related to adults (Alvord, Grados, 2005; Brotman et al.,
2003; Greenberg et al., 2001).

Issues arising from theoretical concepts in developmental
psychology in the area of coping in children and adolescents are
discussed (Compas et al., 2001; McCubbin et al., 2001). The
interrelationships between coping and development suggest the
process nature of coping. The coping process is made up of multiple
interactions, revealing the influence of individua relationships, peer
relationships, but also schoal relationships. Coping can be seen asan
adaptive process that takes place in interactions with peers, which
are like atest or a challenge for an individual response that leads to
socialisation processes. J. Bowlby, M. D.. Ainsworth (1989
according to Hoskovcova, 2006) and others suggest that the
"internal  model of functioning”, i.e. a set of cognitive
representations of interpersonal relationships formed on the basis of
the experience of the relationship with the parent, caregiver,
functions as a pattern that redefines the form of close relationships
that a person enters in the course of hig/her life (continuity model).
People who lack corrective experience from certain relationships
carry their anxiety into later developmental periods, long-term
correction is needed to change the mental representation of the
figure (Macek, Lacinovd, 2006). Research on adolescents' coping
with everyday problems in relation to self-esteem suggests that
when everyday problems are more freguent, adolescents tend to
prefer avoidant coping strategies and emotion-focused coping
(Fickova, 2000).

3. RELATIONSHIPSAND EMOTIONS

Relational attachment and emotional regulation are closely related.
Brumariu (2015, p. 31) states that "securely attached children
internalize effective emotion regulation strategies within the
relational bond and are able to successfully use adaptive emation
regulation strategies outside of the relational bond when the
relational bond person is not present..” "Experience fewer
internalizing and externalizing problems, are more socialy
competent, and have higher quality friendships* (2015, p. 32).
Ambivalently attached children are more likely to show negative
emations in an attempt to get the person's attention for relations.
Avoidantly attached children, on the other hand, in turn minimized
negative emotions during interaction with the relational attachment
figure - in this way; they secured a relationship with a parent who
could not tolerate attachment behaviors (Brumariu, 2015). Spangler
and Zimmerman (2014) reported in their research that securely
attached children tend to use socia emotion regulation strategies.
Based on research with young adults, John and Gross (2004)
concluded that cognitive reappraisal is a healthy adaptive strategy
and expressive suppression is a prerequisite to poorer mental health.
Contreras and Kerns (2000) report that parental approachability and
responsiveness in moments of child distress are related to the
development of the child's ability to adaptively regulate emotions.
Securely attached children are able to accept parental help in
regulating both their positive and negative emotions. As aresult, the
child is reassured that sharing and expressing both positive and
negative emotions is acceptable and applies this assumption to
future relationships. If caregiving is irregular, it is likely that the
child will not learn to regulate negative emotions and will develop a
strategy of increasing emotion in order to maintain the parent's
attention.

Research (Bowlby, 2012) clearly concludes that securely attached
children internalize effective emotion regulation strategies within
the relational bond and are able to use them outside of the relational
bond when the person for relations is not present. Effectiveness of
emation regulation not only influences the experience of regulation
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itself but is also a prerequisite for academic success, quality social
relationships, coping with stressful situations, and reduces the
predisposition for the development of many anxiety disorders.

3.1 Attachment and emotion regulation in
adolescentswith chronicillness and disability

Relationships and attachment in childhood have a profound impact
on life, relationships and development in adulthood. Attachment
deficits in childhood and adolescence emerge in adulthood in the
form of emotions such as anxiety, fear and inferiority. Adults
attempt to compensate for these childhood and adolescent deficits
through behaviours that may be considered unusual (Peters, 1999).

Asthe developmental period of adolescence begins, individuals tend
to become more detached from their parents, become more
independent, and experience major changes in their emotiona,
cognitive and behavioural systems (Allen, 2008). Many adolescent
boys and girls strive to change their appearance to show signs of
adulthood. In this way, adolescents seek to be treated as equals in
order to feel accepted by adults. At the same time, these adol escents
often experience self-doubt due to their lack of life experience and
realise that they are not adults (Wiedemann et al., 1988). "They
observe each other, compare their appearance with that of adults and
do not want to fall behind them" (Wiedemann et al., 1988, p. 18).
Those who are not physically average are more likely to be aware of
these deficiencies. In childhood, a person learns how to regulate his
or her emotions properly. Parents or close relatives are the main
supporters of a child's emotional development. When parents
respond effectively and senstively to a child's emotiona
expressions, the stage is set for better management of one's own
emotions and, in perspective, the individual gains the ability to
regulate emotions (Gross, Thompson, 2007, p. 12). Working with
and educating people with disabilities in schools is a very specific
process. The specificity may be the aim, the tasks, the content or the
process of education itself. Differences are also related to the
different degrees of disability, as different methods and educational
procedures are used for mild disabilities, others for moderate
disabilities and others for severe disabilities and chronic illnesses
(Mikolkova, 2007).

Generaly accepted norms naturally influence the attitudes of the
child's closest caregivers and thus initially affect the child indirectly
and vicarioudly, i.e. through parents and other adults. Later, when
the child enters childhood society, he or she experiences the impact
of these general norms directly through contact with peers who look
or behave according to the norms.

When an individual adapts to the norms that prevail in a particular
school, we can say that he or she has adapted and integrated. Those
who are integrated should be prepared to perform as well as is
required of other pupils. A pupil or an individual who has mastered
the issue of integration is expected to adopt the norms of behaviour
in the school and to follow the set curriculum and programme with
the help of the teacher (Mikolkova, 2007).

During the developmenta period of adolescence, individuals
experience hormona changes that affect emotional experience.
Emotional expressions often appear exaggerated, volatile and short-
lived (Végnerova, 2012). Hormonal changes affect an individua's
emotional and affective experience, which also affects interpersonal
relationships. An interesting feature of adolescence highlighted by
Allen and Miga (2010) is the individual's relentless pursuit of
autonomy in everyday, but often stressful, situations. Relationships
with peers can be considered as a source of emotional stress in
adolescence, in which individuals experience different challenges
and disappointments that are different compared to previously
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experienced emotional situations with, for example, parents (Vancu,
2019). As we mentioned earlier, the importance of both parental
upbringing and parental personality greatly influences the
development of an individua's emotion regulation. In integrated
primary school classrooms, chronicaly ill and disabled children do
not tend to be rejected by their classmates (Kundratova, Spotakova,
2004). Public behaviour towards such children and adolescents is
reflected in their psyche, attitude, performance of certain activities
and self-acceptance (Véagnerova, 2012). Eisenberg and colleagues
(1997) demonstrated that individuals with low emotional regulation
and high emotional intensity are prone to aggression and show signs
of antisocial behaviour (Eisenberg et a., 1997).

Communication between parents and adolescents is one of the most
important interventions in an individual's development, and it is
considered desirable for parents to communicate adequately with
their children and give them space to express their own emotions.
Emotional experiences are stored in implicit memory, which is
unconscious (Plhakov4, Reiterova, 2010). Expressive repression can
lead to a negative self-image and feelings of alienation from others
and is a negative indicator of mental health (John, Gross, 2004).

4. RESEARCH DESIGN

Partial results were presented at the Quaere 2024 conference
(Vancu, 2024). In this paper, we report on the extended results of
the ongoing research.

The purpose of this study was to analyse the quality of coping,
relational attachment and emotion regulation in adolescents. One of
the research objectives was to explore coping preferencesin a group
of physically disabled and chronically ill adolescents and to identify
gender differencesin coping strategies. We started from the concept
of relational attachment in relation to the specificities of adolescence
and relied on the concept of emotion regulation. Exploring relational
attachment with emotion regulation is important because it
influences students learning and flourishing in the school
environment. Emotion regulation influences behaviour in the school
environment, contributes to the formation of quality social
relationships with peers and educators, and influences attitudes
towards learning.

4.1 Methodsand sample

We used a battery of questionnaires composed of several research
methods:

a) The revised questionnaire - Inventory of Parent and Peer
Attachment - IPPA-R. The authors are G. Armsden and M. T.
Greenberg (1987). The questionnaire also contains three
subscales that assess: a) the level of mutual trust, b) the quality
of communication and c) the alienation dimension. It is a self-
report questionnaire in the form of a five-point Likert scale and
the options are never or amost never (1), rarely (2), sometimes
(3), often (4), always or ailmost aways (5).

b) Cognitive-Emotional Regulation Questionnaire (CERQ) It was
developed in 1999 by Nadia Garnefski and Vivian Kraaij and
Philip Spinhoven on the basis of theoretical and empirica
findings (Garnefski, Kraaij, 2006). The CERQ consists of 36
items measuring 9 conceptually distinct subscales: Self-blame,
blaming others, rumination, catastrophizing, putting into
perspective (reducing the importance of the situation), positive
redirection of attention (focusing on the positive experience),
positive reappraisal, acceptance and planning.
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¢) Emotion Regulation Questionnaire - ERQ. The ERQ was
developed by JJ. Gross and O.P. John in 2003 to measure
individual differences in the use of two emotion regulation
strategies (John, Gross, 2004): (1) cognitive reappraisal and (2)
expressive suppression. The questions are formulated in such a
way that the respondent evaluates his’/her emotional experience
of the situation and higher emotional expression. The
questionnaire contains 10 items, 6 items on Cognitive
Reappraisal and 4 items on Expressive Suppression.
Respondents use a 7-point Likert scale to answer the questions,
where 1 is strongly disagree, 4 is neutral and 7 is strongly
agree.

d) The Children's Coping Strategies Checklist (CCSC - Ayers et
a., 1996) was used to assess coping strategies. It identifies
active coping strategies (cognitive decision-making, direct
problem solving, seeking understanding, and positive
reappraisal), support-seeking strategies  (problem-focused
support seeking and emotional support seeking), distraction
strategies (physical release of feelings and distracting
activities), and avoidance strategies (escape activities and
cognitive avoidance). The scale has 42 items and the
respondent rates his or her coping behaviour on a4-point Likert
scale ranging from 'never' to ‘always.

For the purposes of our research, we approached 12 high schoolsin
the country. Requests for permission to conduct the research were
sent directly to the principals, who gave written consent for the
research to be conducted in their schools. The total number of the
research sample was 164 respondents with chronic diseases (asthma,
diabetes, obesity, heart failure, high blood pressure ...), 89 girls and
75 boys, aged 16-18 years.

4.2 Research results

The empirical data were processed into a frequency table in
Microsoft Excel, and the processed data were then analysed using
IBM SPSS Statistics software.

The ERQ questionnaire was used to examine the use of two emotion
regulation strategies. cognitive reappraisal and expressive
suppression.

Six items from the questionnaire measured cognitive reappraisal and
four items measured expressive suppression. We hypothesised that
there would be intersex differences in the use of cognitive
reappraisal. Student's t-tests were used to examine differencesin the
use of cognitive reappraisal and expressive suppression strategies
between girls and boys.

Based on the results of the Student's t-test for two independent
samples, we can conclude that the rate of use of cognitive
reappraisal in boys (AM = 3.43, SD = 0.87) is not statisticaly
significantly different from the rate of use of cognitive reappraisal in
girls (AM = 3.21, SD = 0.22); t = 1.03, p = 0.32. We measured
statistical significance using a t-test to detect differences in the use
of expressive suppression between girls and boys.

Based on the results of the Student's t-test for two independent
samples, we can conclude that the rate of use of expressive
suppression among boys (AM = 4.28, SD = 0.16) is statistically
significantly different from the rate of use of expressive suppression
among girls (AM = 3.65, SD = 0.12); t = 3.21, p = 0.002.

We used the CERQ questionnaire to measure ruminative use. Two
items from the questionnaire tested this emotion regulation strategy.
We hypothesised that there would be intersex differences in rates of
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ruminative use. We used Student's t-test to analyse differences
between boys and girls in the use of rumination. From the results we
can conclude that the rate of use of rumination as an emotion
regulation strategy in girls (AM = 4.18, SD = 0.12) is statistically
significantly different from the rate of use of rumination in boys
(AM =2.72, SD = 0.13); t = -5.49, p = 0.000.

The IPPA-R questionnaire was used to assess the quality of
relationships with mother, father and peers. Bonding with mother,
father and peers was measured separately with 25 items for each
category.

The CERQ was used to measure the use of each emotion regulation
strategy. The results of Pearson's correlation coefficient show us that
the relationship between the degree of quality of relations and the
degree of use of self-blame is not statisticaly significant, but the
degree of quality of relations is negatively correlated with the use of
catastrophizing.

From the results we can conclude that the degree of quality of the
relationship with the mother is negatively related to the degree of
use of catastrophizing (r=-0.22, p= 0.00). In the case of the
relationship between the measure of the quality of the relational
bond with the father and the measure of the use of catastrophizing
(r=-0.12, p= 0.04), the correlation is weak.

The correlation between the measure of the quality of the
relationship with peers (r= -0.02, p= 0.64) and the use of
catastrophizing was not found to be statistically significant.
Statistical significance of the measured relationship was only
confirmed for peer relations (r=-0.16, p= 0.00). Based on the above
results, we can conclude that the degree of quality of peer
relationships is negatively related to the degree of use of expressive
suppression.

In the adolescent comparison groups, a higher prevalence of active
coping strategies was found in physically disabled and chronically
ill adolescents.

There was a statistically significant difference (at the 0.05 level) in
active coping strategies in cognitive decision making (t=-2.63;
p=0.01), seeking understanding (t=-3.62; p=0.00), seeking support
in problem solving (Z=-7.12; p=0.00), seeking emotional support
(Z=-6.91; p=0.00), and positive reappraisal (t=-7.83; p=0.00), which
were more frequently chosen by adolescents with physical
disabilities.

Among the passive coping strategies, there was a difference in the
greater use of passive coping strategies in the group of young people
with physical disabilities, which was statistically significant in the
dimensions. physical release of feelings (Z=-2.65; p= 0.02),
distracting activities (t=-4.45; p= 0.00) and cognitive avoidance
(Z=-4.72; p= 0.00). After anadysis, the t-test confirmed more
frequent use of support-seeking strategies (t=-8.84; p=0.00) among
active coping strategies for the physically disabled group.

Adolescents are also more likely to choose passive coping strategies.
A statistically significant difference between the groups was found
in the use of avoidance (t=-5.46; p=0.00) and distraction (t=-4.24;
p=0.00) coping strategies for the group of adolescents with
disabilities and chronic illness.

4.3 Discussion

Examining the impact of physical disability on the quality of coping
in adolescents, the results suggest that cognitive decision making,
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positive reappraisal, seeking understanding, problem solving and
seeking emotional support are coping strategies used by the
physically disabled. The group of adolescents with disabilities are
more likely to use active coping strategies, especialy the strategies
of turning to other people when having a problem and seeking
support in the environment. The use of socia resources is socially
influenced in the sense that potentialy members of some
disadvantaged groups (chronic illness, physical disability) are more
vulnerable to the negative physical or psychological effects of stress
(Thoits, 1995).

On the other hand, the support received from others and the wider
society can influence the way a group of disabled people cope with
difficult situations (Schwarzer, Leppin, 1991). Differences in
passive strategies were found in our sample, which indicated that the
group of adolescents with disabilities frequently used passive coping
strategies, both distraction strategies (physical release of feelings,
distracting activities) and avoidance strategies (cognitive
avoidance). In the group of young people with disabilities, the
results show the risk of avoiding a realistic and rational reappraisal
of the situation.

In adolescence, emancipation and rebellion against authority are
developmentally important; the adolescent needs to demonstrate
competence in confronting the pressures of authority. Emancipation
in adolescence is important, but only meaningful if authority is aso
emotionally significant (Seifert, Hoffnung, 1991).

Emotional detachment from the family is complicated by the fact
that disabled and chronically ill children are not accepted as equals
by their peers, most often occupy an overlooked position in the
group, and identification with the group is often idealized (Stech et
al., 1997).

In the research conducted on a sample of high school studentsand in
analysing the data, we also focused on the quality of relationships,
emotion regulation through cognitive reappraisal and expressive
suppression, and strategies for regulating negative emotions. We
focused on gender differences and the extent to which cognitive
reappraisal and expressive repression were used.

Much research has focused on examining cognitive reappraisal and
expressive suppression in males and females in avariety of contexts
(McRae et al., 2008; Middendorp et al., 2005; Hoeksema, Aldao,
2011). In our research, we did not find statistically significant
differences in the rates of cognitive reappraisal use between boys
and girls with chronic illness.

Another emotion regulation process is expressive suppression. It is
characterised as a maladaptive emotion regulation strategy because
it does not regulate the experience of the emotion itself, but only
suppresses its external, behavioural manifestations (Gross, 2003).
Richards and Gross (2000) found that suppression leads to impaired
memory for social information provided during emotion regulation.
The results of our research showed us that boys used expressive
suppression to a greater extent than girls. This finding is consistent
with other research (Gross, 2003, Matsumoto et al., 2016, Flynn et
al., 2010).

We also hypothesised that there would be differences in the use of
rumination between boys and girls. Rumination is a maladaptive
emotion regulation strategy that involves passively and repetitively
focusing attention on the manifestations of a negative situation and
on the possible causes and consequences of these manifestations
(Nolen-Hoeksema et al., 2008), while at the same time distracting
attention from possible solutions to the situation. We found that girls
used rumination more than boys. In their research, Nolen-Hoeksema

59



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

and Jackson (2001) found that respondents who felt less in control
of the situation or found negative emotions more difficult to manage
used rumination more.

In the second half of our research, we focused on analysing the
quality of relational attachment in relation to the cognitive emotion
regulation strategies of self-blame and catastrophizing. We
hypothesised a negative relationship between the rate of self-blame
use and measures of relationship quality. We built on the premise
that securely attached adolescents more readily acquire adaptive
emation regulation strategies (Brumariu, 2015) and are able to use
them in socia relationships.

However, we did not find a statistically significant relationship in
our results. Consequently, we hypothesised that the use of
catastrophizing and relationa attachment quality would be
negatively related. We drew on research by Laura Brumaria (2012),
who examined mother-child relational attachment, emotion
regulation, and manifestations of distressin 10-12 year old children.
She found that more securely attached children tended to use
catastrophizing to a lesser extent. The results of our research
confirmed a negative relationship between measures of relational
attachment quality and the use of catastrophizing. This was
confirmed for relational attachment to mother and father, but not to
peers. Expressive suppression can have a negative impact on self-
perception and aienation from others (John, Gross, 2004). Gresham
and Gullone (2012). We have aso examined the relationship
between measures of relationship quality and the use of expressive
suppression. We have shown and confirmed that high quality peer
relationships provide adolescents with security and they freely
express their emotions in the presence of their peers. In the case of
relational bond quality with mother and father, we did not confirm
the relationship. This finding suggests to us that levels of expressive
suppression in adolescents are not directly related to relational bond
quality. We see potential in future research to analyse the quality of
relations and coping - the subscales of trust, communication and
alienation. We aso believe that age comparisons of the use of
emotion regulation strategies would be beneficial.

5. CONCLUSIONS

The results highlight the need for training to develop the use of
active coping and emotion regulation strategies and the need to
promote a broader repertoire of active coping strategies (especialy
direct problem solving) in young people with disabilities and
chronic illness. Overall, to reduce the frequent use of distraction and
avoidance dtrategies in the adolescent group. The role of the
educator in the school environment is not only to impart knowledge
to the students but also to take an interest in their emotional
development. As a preventive measure, school management and
teachers should include regular discussions and activities on
emoations, their experience and the development of effective emotion
regulation strategies in the educational programme. Despite these
realities, the whole period of adolescence should be seen as an
extraordinarily sensitive one in which the adolescent person with a
disability is particularly vulnerable. Studying the links between
development and coping, emotions and social relationships
contributes to understanding youth behaviour. By identifying which
personal resources contribute most to effective coping and
congtructive emotion regulation, it will be possible to focus on
developing appropriate coping strategies and resources, especially
during the critical period of adolescence.
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Abstrakt Logigtics for distribution and transportation are essential
to the effective flow of products and services globally. Modeling
approaches in transportation and distribution logistics have become
crucial tools for streamlining operations, cutting expenses, and
guaranteeing on-time delivery as supply chains grow more intricate
and worldwide. The theoretical underpinnings of transportation and
distribution logistics modeling are examined in this article, along
with real-world examples that demonstrate how to use it.

Kli¢ova slova distribution logistic, network, routing optimization

Transport and distribution logistics form the backbone of modern
supply chains, ensuring goods are delivered to customers efficiently
and cost-effectively. With increasing complexity in global trade,
robust and accurate modeling techniques have become indispensable
for optimizing these operations. Modeling serves as a strategic tool
for decision-makers, enabling them to design, analyze, and improve
logistics networks. This article explores the theoretica
underpinnings of transport and distribution logistics modeling and
examines its applications through real-world examples.

1. THEORETICAL FOUNDATIONS

Managing the movement of resources, information, and items from
the point of origin to the site of consumption is the focus of
transport and distribution logistics. The objective is to accomplish
this as cheaply and quickly as possible while taking environmental
sustainability into account.

1.1 Definitionsand Key Concepts

Transport and distribution logistics involve the movement of goods,
materials, or information from origin points to consumption points.
Modeling serves as an abstraction of real-world logistics systems,
allowing analysts to capture essential features and solve problems
efficiently. These models are indispensable tools for:

= Network design: Determining optimal locations for warehouses
and distribution centers.

=  Fleet management: Allocating vehicles and routes to meet
demand with minimal costs. [7], [9]

= Last-mile delivery optimization: Addressing challenges in
urban logistics to minimize delays and improve customer
satisfaction.

A robust logistics model incorporates three primary dimensions:

=  Spatial: The geographical layout, including transportation
networks, facilities, and customers.

= Temporal: The timing of activities, including production,
storage, and delivery.

=  Functional: The interdependence between logistics functions,
such as procurement, inventory, and distribution.

1.2 Typesof Models

Logistics models [7] can be classified based on their mathematical
structure, problem domain, and the type of solution sought.

I. Mathematical Models
Mathematical models represent logistics systems using
equations or inequalities. Examplesinclude:

=  Linear Programming (LP): Solves optimization problems with
linear relationships, e.g., minimizing costs while meeting
customer demand.

= Integer Programming (IP): Extends LP by incorporating
decision variables that must take integer values, such as the
number of vehicles.

= Dynamic Programming (DP): Solves problems that evolve
over time, such asinventory replenishment schedules.

I1. Simulation Models
Simulation models use computational tools to mimic rea-
world processes. They are particularly useful for capturing
system dynamics and uncertainty, such as traffic congestion or
demand variability. Common methods include:

= Discrete-Event Smulation (DES): Models the operation of
logistics systems as a sequence of events, such as arrivals and
departures at a warehouse.

=  Agent-Based Smulation (ABS): Represents individual agents
(e.g., drivers, customers) to study interactions and emergent
behaviors.
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I1l. Optimization Models
Optimization models are designed to find the best possible
solution to alogistics problem while satisfying constraints.
These models often employ:

= Exact Algorithms: Provide guaranteed optimal solutions but
may be computationally expensive (e.g., branch-and-bound,
simplex method).

=  Heuristic Algorithms. Generate good solutions quickly but
without a guarantee of optimality (e.g., nearest neighbor,
Clarke-Wright savings). [2], [16]

=  Metaheuristic Algorithms: Advanced heuristics for solving
large, complex problems, including genetic agorithms and
simulated annealing.

IV. Hybrid Models
Hybrid models combine multiple modeling approaches to
address complex systems. For example, a hybrid model may
use simulation to estimate demand variability and optimization
to design arobust delivery network.

1.3 Key Objectives of Modeling

The goals of modeling in transport and distribution |ogistics depend
on the problem domain. Key objectives include:

I. Cost Minimization
Models am to reduce operational costs by optimizing
transportation [17], storage, and inventory expenses. For
instance:

=  Transportation Costs: Optimizing delivery routes and selecting
cost-effective transportation modes. [4], [5]

= Inventory Costs: Balancing holding costs against ordering costs
through inventory-transportation models.

Il. ServiceLevel Optimization
High service levels are crucial for customer satisfaction.
Models help ensure:

= On-Time Delivery: Minimizing delays by accounting for
uncertainties like traffic or weather.

=  Product Availability: Ensuring sufficient stock levels through
coordinated inventory and distribution strategies.

I1l. Environmental Impact Reduction
Green logistics [8] models incorporate environmental factors,
such as fuel efficiency and emissions. Thisinvolves:

=  Route Optimization: Minimizing fuel consumption by choosing
shorter or less congested routes.

=  Mode Selection: Encouraging the use of sustainable modes like
rail or electric vehicles.

IV. Risk Mitigation and Resilience
Advanced models address uncertainties and disruptions, such
as demand surges or supply chain disruptions, by
incorporating scenario planning and sensitivity analysis. [6]

1.4 Underlying Techniques

Several mathematical and computational techniques underpin these
models:
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=  Graph Theory: Represents transportation networks [18] as
graphs with nodes (e.g., locations) and edges (e.g., routes).
Common in shortest-path algorithms.

=  Sochastic Programming: Deas with uncertainty by
incorporating probabilistic data, such as demand forecasts or
fuel prices.

=  Multi-Objective Optimization: Balances trade-offs between
conflicting objectives, such as cost and service level, using
Pareto efficiency.

2. APPLICATIONSAND EXAMPLES

21 Transport task
Formulation of aclassic transport task

We have p suppliers Dy, Dy, . . ., Dy, with capacities ay, ay, . . . ,

ap, and g of customers Oy, O,, . . ., Og, with requirements by, by, .
.., bq. The cost of transporting a unit of goods from the supplier D;
to the customer O; is dj;. Our task is to determine how many goods
to bring from which supplier to which customer in such a way that
we deliver as many goods as possible so that neither the capacities
of suppliers nor the requirements of customers are exceeded and so
that the total price for transporting all goodsis aslow as possible

Definition: The task of linear programming is to find such real
numbers Xy, X, . . . , Xy, for which f (x) is minimal,

while

f(X)= ¢ X=CyXy + CoXo + -+ -+ CoXp,.

where

C'=C1,Co .., CraAXE X1 Xa , 0.y Xn,

and we are ooking the minimum vaue of f (X) under the
assumptions:

Xy + AppXp + -+ AyXy = by
ApXy + AxpXy + + 1+ AxXy = by
amuX1 + QX + -+ AmXy = by
X1, X2, .., X > 0.

Briefly, using matrix notation, the linear programming task can be
formulated as: Minimize c" .x under the assumptions

AX=Db,x>0.

For solving the problem of lin

ear programming, we have, for example, the famous simplex
method, which (or its modifications) can be used with today's
computing technology to handle even problems with thousands of
variables.

Other practical requirements may require that the variables x;,x5 , . .
., Xn, represented the numbers of real objects. In this case, all
variables must be x;,X; , . . ., X, integers. A specia caseisthe case
when we require that all variables take only the values 0 or 1. There
are several mathematical models for the transport task. The linear
programming model is as follows. Let's first assume that the sum of
the customers demands is equal to the sum of the suppliers
capacities, i.e.

p —\q

i=1 %=X by.

Such a transport task is called balanced. Let X be a matrix of real
numbers of the type p x g, whose element x;;means the amount of
goods imported from the supplier D; to the customer O;. Then the
total price for the transportation of al goods will be

i1 Xjoydix;. Solving the transportation task means
determining the elements of the matrix X so that

?=1 z:?=1 dijxii @
was minimal under the assumptions
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Z?:lxi]’ =aq, Vi=12-,p 2
Zlexij = b] V] = 1,2,"',6[ (3)
x;20 Vi=12,-,p, Vj=12-q 4)

The double sum in (1) meanstotal transportation costs; condition (2)
means that we will transport the entire offered quantity a i from
each supplier D;; and condition (3) means that we will deliver al the
required quantity of goods b; to each customer. Condition (4) says
that negative quantities of goods cannot be transported.

If the suppliers offer was greater than the customers' requirements,
i.e

p a
Yim @i > X by,

the task model will be changed so that in conditions (2) instead of
"=" therelation "<", i.e., we will export at most a_i units of goods
from each supplier. Other constraints (3) and (4) remain unchanged.
Likewise, if

2?:1 a; < Z?:l bjy

then in conditions (3) the "=" relation "<" changes.
Some methods of solving the traffic task assume its balanced shape.
We will convert an unbalanced task into a balanced case so that the
sum of the suppliers capacities exceeds the sum of the customers
requirements, i.e. if

to @i > Z?:l by,
then we supply the dummy customer Og.1 with the request

bgs1 = Z?=1 ai=2?=1 b;
and all transport costs d; 4.+ 1)Z€ro.
Analogously in the case

P q
i=1 % < Xjoq by,

we supply afictitious supplier.

2.2 Green logistic modelling

Green logistics modeling is a structured approach to optimize
logistics activities (such as transportation, warehousing, and
inventory management) with an explicit focus on minimizing
environmental impact while maintaining economic and service-level
efficiency.

The mathematical definition of green logistics modeling typically
involves multi-objective optimization, where both cost and
environmental impact are considered as competing objectives.

General Mathematical Formulation

min (f1(x), f2(X)s..., f&(x))
Where:

=  f1(X): Represents total economic cost (e.g., transportation cost,
warehousing cost).

=  f5(X): Represents total environmental impact (e.g., carbon
emissions, energy consumption).

= x Decison variables, including routing decisions, mode
selection, shipment quantities, and warehouse operations.

= k: Number of objectives (e.g., cost, emissions).
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The solution satisfies:

= Constraints (g;(x) < 0, Vi): Representing practical limits like
vehicle capacities, time windows, and regulatory standards.

=  Non-negativity constraints (x > 0): Ensuring all variables are
feasible in the physical system.

Specific Componentsin Green Logistics Modeling

Objective Functions
e Economic Cost (f;(X)):

i) =X, B Cijxy;
where:

" (j;: Cost of transporting goods from locationi toj.
" x;;: Quantity of goods transported between i and j.
= N,M: Number of origin and destination nodes.

e  Environmental Impact (f,(x)):

fo(x) =X, M, Eyxj
where:

" E;;: Emissions or energy consumption per unit transported
fromi toj.
»  x;;: Decision variables as defined above.
Congtraints
=  Flow Balance: Ensuring supply meets demand at all nodes:
M M

inj—iji =S,: ,Vi
j=1 j=1

where S; is the net su_pply at node i (positive for supply, negative
for demand).

=  Capacity Constraints:

xij < Uijvv l,]
where U;; is the capacity of the transport mode or warehouse.

=  Emission Regulations:

YN XM Eixij < Emax
where E,,,., isthe alowable emissions threshold.

Multi-Objective Optimization

This involves solving trade-offs between cost and emissions, which
can be achieved using methods such as:

=  Weighted Sum Method:

min a-f; ()+B-f7 (%),
where o3 are weights reflecting the relative importance of cost and
environmental impact.

=  Pareto Optimization: ldentifying a set of solutions where no
objective can be improved without worsening another.
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2.3 The Vehicle Routing Problem

The Vehicle Routing Proble (VRP) is a combinatorial optimization
problem that seeks to determine the optimal routes for a fleet of
vehicles to deliver goods or services to a set of customers while
satisfying certain constraints and minimizing associated costs. [1],
[11], [13]

Key Components

1. Graph Representation:
0 The problem is typically represented on a graph
G=(V,E)
=  Vv={0,1,2,...,n}: Setof vertices, where
vorepresents the depot and v,
V,V2,..., v, represent the customers.
= E Set of edges connecting the
vertices, representing possible routes.
O Each edge (i,j)€ E(i, j) has an associated cost
¢y, often representing distance or travel time.
2. Demand:
0 Each customer i has a demand d;with d; > 0.
The depot has dy= 0.
3. Vehicles:
0 A fleet of K vehicles, each with a maximum
capacity Q, starts and ends at the depot v,,.
4. Routes:
O A route is a sequence of vertices R,={v,,
Vi, Vi Vi, Vo) Visited by vehicle k, where
Yier, 4i< Q.

Objective Function

The objective of VRP is to minimize the total cost of the routes,
typicaly defined as:

MinimizeZ=Z’,§=1 Z(i,]’)ERk c,-]-xl-kj

where:

= xl’j =1if vehiclek travels directly fromi to j, and O otherwise.
¢+ Cost (distance or time) of traveling fromi toj.

Constraints

The VRP involves several constraints to ensure the feasibility of the
solution:

1.  Each customer isvisited exactly once:
Z§=1 Z]'Ev'j¢ixlkj =1ViE€ V,l *0

2. Flow conservation at each vertex:
For each customer iii, the number of vehicles arriving must
equal the number of vehicles leaving: Yjev«ixf =
Tievjsi X VK i€V

3. Capacity constraint for each vehicle:
The total demand served by a vehicle cannot exceed its

capacity Q: Yieg, di=Q, V k.

4.  Depot visit constraint:
Each vehicle starts and ends its route at the depot:

ZjeV,]%O x(})cj =1Vk

Yiev,izo xllf) =1,vk
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5. Subtour elimination constraint:
To prevent disconnected subroutes (subtours), additiona
congtraints are required, such as the Miller-Tucker-Zemlin
(MTZ) formulation:

u—w QX< Q-d;, Vi, EV, %, K
where y; isthe cumulative demand at nodei.

Sustainable L ogistics M odeling

The need for environmentally sustainable logistics systems is a
driving force behind many modeling innovations. Governments,
businesses, and consumers are increasingly focused on reducing the
environmental impact of transportation and distribution activities.

3. FUTURE TRENDS

The future of transport and distribution logistics modeling is shaped
by rapid advancements in technology, increasing complexity in
supply chains, and the growing need for sustainable practices. Here
are the key areas driving innovation and devel opment in the field:

Integration of Artificial Intelligence (Al) and Machine L ear ning
Al and machine learning (ML) technologies are revolutionizing
logistics modeling by enabling systems to process and analyze vast
amounts of data. These technologies offer predictive insights, real-
time adaptability, and autonomous decision-making capabilities.

Case Study:

Amazon’s Al-driven logistics network leverages predictive analytics
to optimize delivery routes and manage warehouse operations. A
study by [16] estimated that such Al-driven strategies reduced last-
mile delivery costs by 10-15%.

Real-Time Decision-M aking with | oT

The Internet of Things (IoT) is another transformative trend in
logistics modeling. |oT-enabled devices, such as GPS trackers,
temperature sensors, and RFID tags, provide real-time visibility into
supply chain operations. These devices generate continuous streams
of data that can be integrated into predictive models to enhance
decision-making.

Example:

A 2022 study by [10] demonstrated that loT-based logistics
networks achieved a 25% reduction in delivery delays by optimizing
routes based on real-time data.

Sustainable L ogistics Modeling

The need for environmentally sustainable logistics systems is a
driving force behind many modeling innovations. Governments,
businesses, and consumers are increasingly focused on reducing the
environmental impact of transportation and distribution activities.

Case Study:

A 2023 study by [12] focused on aretail chain’s use of a multi-
objective model to reduce greenhouse gas emissions. The model
integrated renewabl e energy-powered warehouses and electric
delivery vehicles, achieving a 20% reduction in emissions without
compromising service quality.

Advancesin Computational Techniques
Modern computational techniques are enhancing the ability to solve
complex logistics problems more efficiently.
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Example:

A logistics firm utilized cloud-based computing to simulate a
nationwide distribution network. According to [14], this approach
cut computation time by 50%, allowing for more frequent model
updates and real-time scenario testing.

4. CONCLUSION

A key component of contemporary supply chain management is
modeling in transportation and distribution logistics, which helps
companies to reduce expenses, improve service quality, and solve
environmental issues. Although theoretical models offer insightful
information, their practical applications frequently encounter
difficulties that call for creative solutions. Future advancements in
Al, 10T, and sustainability-focused models have the potential to
completely transform the discipline and present both researchers and
practitioners with new opportunities.
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Abstrakt Stomatologické vySetrenia napriek pomerne nizkym
davkam ziarenia predstavuju ur€ité zdravotné riziko pre pacienta.
Vydedkom vyvoja v poslednom obdobi si tzv. Cone-beam
computed tomography (CBCT) zariadenia, ktorych hlavnym
principom je vytvorenie 3D obrazu s vyuzitim kuzel'ového zvizku
ziarenia a ich velkym prinosom je moznost zvySenia anatomickej
presnosti polohy zobrazovanej lokality v tele pacienta. Cielom
predlozenej $tadie bolo analyzovat' idaje a najmé velkost’ davky
DAP pri pacientoch, ktori podstupuju stomatologické vySetrenie s
vyuzitim CBCT zariadenia. Porovnanie CBCT vysetreni s doposial
prevladajicimi  panoramatickymi  stomatologickymi vy3etreniami,
poukézalo na zvySené riziko oziarenia pri CBCT. Preto je
nevyhnutné dosledne zvazovat' indikacie CBCT vySetreni, v
suvislosti s ich narastajicim poctom.

Kli¢ova slova Lekarske oZiarenie, zubné lekarstvo, CBCT, OPG,
DAP, pacient.

1. UvoD

Stomatologicke vySetrenia s vyuzitim ionizujlceho Ziarenia patria k
najfrekventovangiSim typom rontgenovych vySetreni, preto g
napriek pomerne nizkym davkam Ziarenia pre pacienta, predstavuju
ur¢ité zdravotné riziko pre celu populdciu. Vysledkom vyvoja v
posiednom obdobi sl tzv. zariadenia Cone-beam poditatova
tomografia, ktorych hlavnym principom je vytvorenie 3D obrazu s
vyuzitim kuzelového zvézku ziarenia a ktorych velkym prinosom je
moznost’ zvySenia anatomickej presnosti polohy zobrazovanej
lokality v tele pacienta. Cone-beam pogéitacova tomografia sa v
dnedngj dobe vyuziva vo viacerych medicinskych oblastiach ako je
radioterapia, klasicka a intervencna radiologia a stomatologia (4, 5).

Prva Cone-beam pocitatovd tomografia bola instalovand na
oddeleni angiografie v Mayo Clinic v Rochestri, v State New York v

roku 1982. Hlavnou diskutovanou otézkou vyuzivania Cone-beam
pocitacovej tomografie je korelacia medzi prinosom a potencialnym
rizikom pri kazdodennom pouzivani v oblasti stomatolGgie pre
pacienta. Pre optimalizaciu podmienok zobrazovania je dolezité
porozumiet’ vztahu medzi diagnostickym vystupom réntgenového
zobrazovacieho procesu a jeho fyzikdnymi a technickymi
charakteristikami.

V  medicine je aktudlnou poziadavkou ziskat vyhovujiucu
diagnostickd informéciu s ngimenSou moznou davkou pre pacienta.
Preto je potrebné prehibenie znalosti o velkosti aplikovanej davky
ziarenia, ktord neprekracuje predpisané diagnostické referencné
urovne (3, 14). Na tizemi Slovenskej republiky podla dostupnych
Udajov bolo v roku 2024 98 pracovisk, ktoré vyuzivaj( registrované
Cone-beam stomatologické  pristroje. Pocet vykonov
prostrednictvom Cone-beam pocitacovej tomografie v poslednej
dobe narasta, s ¢im tzko stvisi aj vdc¢sia radiana zat'az pre pacienta
(graf 1) (16). Diagnostické metody v oblasti zubného lekérstva,
ktoré vyuzivaju nové technolégie pomocou ionizujlceho Ziarenia
maju v poslednej dobe stupajicu tendenciu. Z tohto hl'adiska je
nevyhnutné venovat’ pozornost’ radianej ochrane pacienta a najmi
detskému pacientovi (7,11).
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Stomatologické RTG vy3etrenia

Inlarura‘llnu RTI PanDramatll:kn RTG
116182
111728
140922
144197
151948
176173
168909

200000
180000
160000
140000
120000
100000
80000
60000
40000
20000
o

m 2021 3779

= 2020 3241

= 2019 2642
2018

= 2017

= 2016

34347

55446

91451
100458
115060
127399

- 2015 132602

= 2021 = 2020 = 2019 2018 ™ 2017 = 2016 m®W 2015

Graf 1 Podet stomatologickych RTG vySetreni za obdobie
2015 - 2021 v Slovenskej republike
Zdroj: UVZ SR, 2022

1.1 Zobrazovacie techniky v zubnom lekar stve

Ortopantomogram (panor amaticka snimka - OPG)

Zubné RTG vySetrenie je mozné delit na extraordlne alebo
intraoralne. Extraoralne snimky su prevazne urfené pre
stomatochirurgiu. Extraordne ortopantomografické snimky zobrazia
pri jednom vySetreni obe zuboradia, alveolarne vybezky Cel'uste aj
sanky, temporomandibulédrne kiby, nosovii dutinu a ¢elustné dutiny
(obrazok 1) (8, 10).

Obrazok 1 Ortopantomogram
Zdroj: Koval'ska a kol., 2005

CBCT snimkovanie

Zobrazovanie pomocou CBCT sa pomerne cCasto vyuziva v
ortodoncii. NgjdélezitgjSie ziskané informécie s najma pri Gdajoch
0 polohe zubov (Hartshorne 2014). Trojrozmerné zobrazenie zubov
umoZfiuje pohlad na snimkovani oblast zo vsetkych stran
(obrazok 2). Pomocou 3D skenov ortodontisti zistuji morfoldgiu,
inklinaciu, dystopiu, polohu korefiov, retinované alebo nadpocetné
zuby amorfolégiu Ustnej dutiny (2, 7, 9).

Obrazok 2 Zobrazenle cel eho zuboradla pomocou CBCT snimky
Zdroj: John G. Plummer & Associates Dental Surgeons, 2024

Vo vseobecnosti plati, ze ¢im mensi je objem skenovania, tym
vySSie je priestorové rozliSenie obrazu a tym niZzSa je potrebna
davka ziarenia a Cas rekonstrukcie, preto sa na diagnostiku a liecbu
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v endodoncii odporacaji malé velkosti pola (FOV), ktoré znizuji
davku na objem tkaniva vystaveného zZiareniu a tiez znizuju rozptyl
RTG ziarenia, ¢o priaznivo ovplyviiuje kvalitu snimok (12, 13, 15).

2. MATTERIAL A METODIKA

Udaje boli ziskané od poskytovatela zdravotnej starostlivosti cez
informaény systém DICOM, ktory sa pouziva na celom svete na
ukladanie, vymenu a prenos lekarskych snimok. Pre naplnenie ciel’a
bola nahodnym vyberom zvolena vzorka pacientov podstupujlcich
CBCT vy&etrenie (n=104) a OPG vysetrenie (n=104) za obdobie
2022 - 2023 na vybranom pracovisku zubnegl ambulancie.
Pracovisko disponuje CBCT pristrojom SIRONA (obrézok 3).

—)

Obrézok 3 CBCT pristroj pouzity pocas $tadie
Zdroj: primatechmedical, 2024

3. VYSLEDKY
Vekové rozdelenie pacientov vySetrenych CBCT - OPG
pristrojom

Priemerny vek pacientov podstupujicich CBCT vySetrenie bol 45
rokov a pacientov podstupujicich OPG vySetrenie bol 40 rokov.
Priemerny vek pacientov podstupujacich OPG a CBCT vy&etrenie
bol v rozpéti 35 - 45 rokov. (grafy 2 a 3).

Frequency

a x & L] B0 100

Graf 2 Vekové rozdelenie pacientov podstupujucich CBCT
vySetrenie
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Graf 3 Vekoveé rozdelenie pacientov podstupu1 Ucich OPG vySetrenie

Rozdelenie pacientov podstupujuicich CBCT - OPG vySetrenie
podPa pohlavia

Z naSich vysdedkov vyplyva, Ze diagnostické vySetrenia v oblasti
zubného lekarstva postupuje vo vySSej miere viac zien (55 %) ako
muzZov (45 %). CBCT vySetrenie podstipilo 46 % muzov oproti 54
% Zenam. OPG vySetrenie podstipilo 44 % muzskych a 56 %
Zenskych pacientov (graf 4 a5).

EMuZi mZeny

Graf 4 Rozdelenie pacientov podstupujucich CBCT vyS&etrenie
podrl'a pohlavia

mMuzi ®Zeny

Graf 5 Rozdelenie pacientov podstupujucich OPG vySetrenie podl'a
pohlavia

Velkost’ pola (FOV) pri pacientoch podstupujucich CBCT
vySetrenie

Z vydedkov vyplyva, Ze najéastejie FOV pouzivané pri CBCT bolo
8 x 8 cm, ktoré sa vyuziva v 35,58 %. Druha najcastejsie vyuzivana
velkost’ pola bola 11 x 10 cm. FOV 5 x 5 c¢m, ktora sa vyuziva pri
exponovani malého pol'a - jeden zub, sa vyuzivala iba v 10,5 %, ¢o
napoveda, ze vo vacsine pripadov sa v zubnom lekarstve vyuZziva
CBCT na zobrazenie viésieho objemu (graf 6).

m11x10cm
m17x13cm
m5x5cm

m8x8cm

Graf 6 Percentudlne rozdelenie FOV v cm pri CBCT vySetreniach

NajcastejSie pouzivané diagnézy pri pacientoch podstupujucich
CBCT vy&etrenie

NajcastejSie pouzité diagndzy (Dg.), ktoré boli zadané jednotlivymi
pracoviskami v DICOM preindikéciu CBCT vySetrenia boli:

K02.8 — Iny zubny kaz

K02.9 — Zubny kaz, bliz§ie neuréeny

K05.2 — AkUtna parodontitida

K05.3 — Chronickéa parodontitida

K08.1 — Strata zubov zapri¢inena urazom, extrakciou alebo
lok&nou chorobou paradontu (MK CH-10; 2024).

mK02.8
mK02.9
mK05.2
mK05.3
mK08.1

Graf 7 Porovnanie najcastejSie pouZivanych diagndz pri pacientoch
podstupujucich CBCT vySetrenie

NajlastejSie sa na indikaciu vySetrenia pouzila Dg. K02.9 - Zubny
kaz, blizsie neurceny a to az v 44 %. Najmenej zadavana diagnoza
pri indikéacii bola diagndza K02.8 - Iny zubny kaz pri 8 % vySetreni.
Ostatné diagnézy K05.2, K05.3 a K08.1 sa pouzivali na indikéciu
vySetreniav rozpéti 14 - 18 % (graf 7).

Déavka (Dose area product - DAP) aplikovana pacientom pri
vySetreniach CBCT a OPG

vvvvv

aplikovanych pri CBCT a OPG vysetreni. Podla zistenych
vysedkov sme dospeli k zaveru, Ze pacienti, ktori podstupuju
vySetrenie pomocou OPG maju podstatne niz$iu radiaénu zat'az ako
pacienti podstupujici vySetrenie  CBCT. DAP pri CBCT
vySetreniach sa pohybovala v rozpéti 150 - 1250 mGy.cm2 a pri
OPG vysetreniach bola tato hodnota 30 - 135 mGy.cm2. Maximana
velkost DAP pri CBCT vysetreniach bola 1250 mGy.cm2 co
predstavuje nérast v davke o cca 10 nasobok oproti maximalnej
davke DAP pri OPG vy&etreniach 104 mGy.cm?2 (graf 8, 9, 10).

A



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

Frequency

) 500 50 1008 1250

DAP (mGy"cmZ) (velkost’ davky)

Graf 8 Vel'kost’ davky - DAP pri CBCT vyS3etreniach

Frequency
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Graf 9 Velkost’ davky - DAP pri OPG vy&etreniach

& 4 g

DAP (mGy"cm2)] (velkost' davky)

¥

CBCT OPG

skupina

Graf 10 Porovnanie velkosti davky - DAP pri CBCT a OPG
vySetreniach

Napriek tejto skutocnosti je nevyhnutné skonstatovat, ze v pripade
ak je CBCT opodstatnené a diagnosticky prinos presahuje mozné
riziko vySSg davky ionizujlceho Ziarenia je dolezité, aby sa dané
vySetrenia indikovalo. VySetrenie prostrednictvom CBCT mavysSiu
vypovednU hodnotu ako OPG hlavne v oblasti ortodoncie a pri
extrakcii zubov.

4. DISKUSIA

Distefano a kol. (2023) v svojej publikacii uvadzaju, ze pocitatova
tomografia s nizkymi davkami a ultranizkymi davkami kuZel'ového

Vol. 13, issue 02

li€a ma niekol’ko vyhod v porovnani s konvenénymi 3D
radiologickymi metodami. Primarnou vyhodou je niz$ia radiacna
expozicia pacienta, ¢o je obzvlast' dolezité pre mladsich pacientov a
tych, ktori vyZaduju viacnasobné vySetrenia.

Dalsou vyhodou nizkych dévok a ultranizkych davok CBCT je, Ze
poskytuji vysoko kvalitné a presné 3D obrazy Ustng a
maxilofacidlnej oblasti. To je obzvlast uzitocné pre planovanie
ortodontickeg a maxilofacidlng chirurgie v parodontolégii pre
stadium a planovanie furkacnych defektov, v klinickej a
chirurgickej endodoncii, a pri hodnoteni temporomandibularneho
kibu. Nizkodavkové a ultranizkodavkové CBCT skenery su tiez
rychlejsie a efektivnejsie ako tradiéné 3D radiologické metody, ¢im
sa skracuje Cas potrebny na skenovanie a analyzu. Nedavne dokazy
ukazuju, Ze protokoly ziskavania nizkych a ultranizkych davok su
porovnatel'né v kvalite obrazu s tradi¢nymi protokolmi CBCT. Pri
riadeni diagnostickg Ulohy, so znizenim davky rovngjlicim sa
patnasobku a viac ako protokol CBCT, ktoré st odportcané
vyrobcami na rovnaké ucely (1).

Stadia realizovana Moura a kol. (2023) v Belgicku v ktorgj bolo
celkovo analyzovanych 5 163 CBCT vySetreni z roku 2023 s
ndzvom Monitoring cone - beam CT radiation dose levels in a
University Hospital zistila, Ze efektivne davky sa pohybovali pocas
vySetrenia od 35,1 do 300 puSv a 9,26 - 117 uSv pri pouziti
pristrojov 3D Accuitomo 170 a Newtom VGI EVO, resp. vo
vSeobecnosti uc¢inné davky klesali so zvySujucim sa vekom a
zmen$enim vel'kosti FOV. Efektivne tirovne davok sa vyrazne lisili
v z&vidosti od pouzitého zdroja ionizujlceho Ziarenia a parametrov
oziarenia. Studia poukizala na &astejsie pouZivanie strednych a
velkych FOV. Ako od6vodnenie sa v §tadii uvadza, 7e asi 2 / 3
indikacii je orientovana na operaciu a pri tom sa Casto vyzaduji
anatomické referen¢né daje pre virtualne predoperané planovanie
pacienta. Je potrebné vSak poznamenat, Zze vyskumnu vzorku tvorili
g pacienti z maxilofacidneg chirurgie, ktori podstupuju komplexné
maxilofacidlne vykony slvisiace s onkoloégiou a vrodenymi
deformitami. Zaverom je mozné skonStatovat, ze Stidia Moura a
kol. poukazala na skutocnost, ze davky ziarenia vykazovali
klesajuci trend, ktory slvisel s vekom pacienta a zniZzenou
velkost'ou FOV (12).

V publikovang Stidii Kaaber a kol. (2024), sa uvadza, Ze protokoly
nizkych dévok st vysledkom znizenia expozi¢nych parametrov kV,
mA, rozliSenia (prostrednictvom zvySenej velkosti voxelu),
expozi¢ného Casu a trajektorie skenovania. PouZitie nizkej davky
CBCT v implantoloégii by sa malo povazovat' za zalezitost’
dodrziavania hlavnej zasady ALARA, kedZe rovnovaha davky
Ziarenia a kvality diagnostického obrazu je dolezita a prospesna tak
pre pacientov, ako & pre zubnych odbornikov. Na zéaklade
vysledkov tohto systematického prehladu by sa mala prediskutovat’
rovnovaha davky a kvality spolu s tym, ¢o skutocne predstavuje
nizku davku. Ide o velmi délezitt tému v dosledku rdznych
expozicnych faktorov vybranych operatorom, ktoré zohravaji vel'ka
Ulohu pri uréovani davky snimania a kvality obrazu a zaroven
zachovavaju adekvatnu diagnostiku integrita (6).

5. ZAVER

Stomatologické diagnostické réadiologické postupy tvoria osobitnu
$pecificki  Cast’  diagnostickej radioloégie. Pri  pouzivani
stomatologickych diagnostickych postupov dochddza len k
minimélnej radiacnej zatazi pacienta, priCom tieto diagnostické
metddy vo velkej miere prispievajl k spréavne diagnostike v oblasti
zubného lekarstva. Stadia bola zamerand na zhodnotenie st¢asnej
situacie v oblasti radiacnej zataze pri vykone snimkovania pocas
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diagnostického procesu v  stomatologickych ambulanciach
poskytovatel'ov zdravotne starostlivosti.

Z dbévodu zvySeného nérastu vySetreni pomocou zubného CBCT
pristroja v ambulanciach poskytovatel'ov zdravotnej starostlivosti je
potrebné zvysit' kontrolu nad vykonavanim danych vykonov a
predchadzat’ neopodstatnenym alebo duplikatnym vykonom. Hlavne
pri vySetreniach pediatrickych pacientov, ¢o prispeje k znizovaniu
radiacnej zat'az populacie.

Z vydedkov analyzy vyplyva, Ze maximdalna velkost DAP pri
CBCT vyS&etreniach predstavuje narast v davke o priblizne
desatnasobok oproti maximalnej davke DAP pri OPG vySetreniach.
Vysledky studie by mali prispiet’ k rieSeniu problematiky v oblasti
radiaénej ochrany na pracoviskach zubného lekarstva, ktoré
pouZivaju CBCT pristroje.

V budlcnosti je potrebné venovat osobitni pozornost najmé
oblastiam lekarskeho oziarenie v ktorych v Slovenske republike
neexistuju relevantné Gdaje pre spracovanie a publikovanie v
narodnych a v zahrani¢nych publikéaciach. Jednd sa hlavne o oblasti
poctu vysetreni v jednotlivych vekovych kategoriach v radiologii,
zistenie rozdielu vo velkosti oZiarenia medzi detskou a dospelou
populaciou, doélezitost’ optimalizacie ionizujliceho Ziarenia u deti,
zameranie sa na dolezitost' opodstatnenia indikacie z pohladu
radiacnej ochrany, zistenie velkosti jednotlivych davok na kritické
organy v detskom organizme, moZnosti znizenia davok v
jednotlivych  kritickych organoch a moznosti aplikovania a
zavedenia zistenych skuto¢nosti do praxe pre jednotlivé pracoviska,
stanovenie diagnostickych referen¢nych urovni pre stomatologické
CBCT pristroje.
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Abstrakt V stcasnej dobe sa v chove spolocenskych zvierat
osvedc¢ilo podavanie kompletnych krmiv. U psov sa ¢asto pouzivaju
suché kompletné krmiva, ktoré mézu okrem inych zloziek
obsahovat’ obilniny. Obilniny predstavuji rizikovy substrat v
sivislosti s vyskytom mykotoxinov. Této préca bola zamerana na
stanovenie koncentracii deoxynivalenolu v 16 vzork&ch suchych
krmiv pre dospelych psov ziskanych od réznych predajcov.
Prostrednictvom ELISA analyzy sme zitili, Ze deoxynivalenol savo
vySetrenych krmivéach nenachédzal v koncentrécidch vySSich ako
detekény limit pouzitého kitu (<0,2 mg/kg; ppm).

Kli¢ova slova Bezpecnost’ krmiv, mykotoxiny, pes

1. UvoD

Pes je uz odjakziva povazovany za najlepSicho priatela cloveka
Kazdy zodpovedny majitel' by mal okrem inych veci mysliet' na
zabezpecenie kvalitnej vyZivy pre svojho $tvornohého spolocnika.
Pes patri medzi monogastrické zvieratd a tak ako ostatné druhy
zvierat potrebuje na zabezpeCenie vSetkych procesov prebiehajucich
v organizme ziviny. Podl'a fyziologického ucinku moézeme Ziviny
rozdelit na stavebné (bielkoviny a niektoré mineralne latky),
spotrebné (sacharidy atuky) a ndhradné (voda a minerane latky).

Vplyvom l'udi a procesom udomacnovania sa psy stali v§eZravcami,
napriek tomu zdiel'aju niektoré podobné érty vo vyZive s mackami,
ako napriklad chybgjuca slinna amyléza, kréatky gastrointestinany
trakt a neschopnost’ syntetizovat’ vitamin D (Di Cerbo a kol., 2017).
Na rozdiel od maciek existuju u psov 3 gény (AMY2B, MGAM a
SGLT1) podielajuce sa na traveni skrobu a absorpcii glukézy, ktoré
sa u nich vyvinuli pocas domestifikacie (Axelsson a kol., 2013).
Macky tieto gény nemaju a vo vSeobecnosti nie st schopné
efektivne stravit krob (Di Cerbo a kol., 2017). Dalsou
charakteristikou traviaceho systému psov je, ze dokazu syntetizovat’
niekol’ko zékladnych zivin, ako je niacin, taurin a arginin (Bosch a

kol., 2015). Pokial’ ide o macky, tie dokazu katabolizovat’ a vyuzit’
ako zdroj energie aminokyseliny (Morris, 2002).

Vo vyzive psov sa pouzivaju kimne komponenty zivociSneho aj
rastlinného pdvodu. Ako zdroj sacharidov sa v krmivéch pouZivaja
predovSetkym obilniny ako kukurica, ryZa, cirok, pSenica, ovos,
jaémen a iné. Rastlinné zlozky v potrave, najma spominané
obilniny, mdzu predstavovat zivni podu pre rast a vyvoj
mikroskopickych vlaknitych hib a ich sekundarnych metabolitov,
mykotoxinov. Medzi najcastejSie mykotoxiny, ktoré sa moézu
vyskytovat’ v obilninach a inych krmovinéch patri deoxynivalenol.

Deoxynivalenal, tiez znamy ako vomitoxin, je trichotecén typu B a
epoxy-seskviterpenoid produkovany predovsetkym mikroskopickou
hubou Fusarium graminearum. Prvykrd& bol izolovany z
kontaminovanych zin jaémena a chemicky popisany v roku 1970
(Han a kol., 2020). Je rozpustny vo vode, etanole, acetonitrile a
inych polarnych rozpustadlach, vykazuje stabilitu pri vysokych
teplotach a nizkom pH (Li akol., 2023). Deoxynivalenal je prirodna
toxicka létka, ktord& modze negativne ovplyvnit zdravotny stav
zvierat. Uvadza sa, Ze u psov dochédza pri otrave deoxynivalenolom
k podobnym klinickym priznakom ako u oSipanych (vomitus,
odmietanie potravy a s tym sQvisiaci Ubytok na vahe) (Hughes a
kol., 1999). Songsermsakul a kol. (2007) popisuja okrem
negativneho vplyvu deoxynivalenolu na gastrointestindny trakt
psov aj jeho imunosupresivne UCinky. Konzumdacia krmiv
kontaminovanych tymto trichotecénom, moéze viest u psov k
naru$eniu imunitnej odolnosti voc¢i patogénom, ako aj k reaktivacii
chronickych infekcii (Oswald akal., 2005).

Ciel'om tejto prace bolo stanovenie deoxynivalenolu v 16 vzorkach
suchého krmiva  pre  dospelé  psy prostrednictvom
imunoenzymatickej analyzy ELISA.

75



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

2. MATERIAL A METODIKA
2.1 Vzorky

Celkovo bolo vySetrenych 16 vzoriek suchych krmiv pre psov vo
forme granul. Vzorky boli ziskané od rdéznych komerénych a
$pecializovanych predajcov a boli ur¢ené na kimenie dospelych
psov. Vzorky boli rozdelené do troch kategérii na generické,
populérne a prémiové. Do skupiny generickych krmiv boli zaradené
vzorky krmiv, ktoré neniesdi meno vyrobcu a boli uvadzané do
obehu lokdne alebo regiondne. Do druhej kategérie tzv.
popularnych krmiv boli zaradené vzorky krmiv, ktoré si predavané
v sietach obchodov s potravinami. Do tretej kategdrie boli zaradené
prémiové krmiva od Specializovanych predajcov.

2.2 Pripravavzoriek

Reprezentativne vzorky (& 500 g) boli pred spracovanim
uchovavané na chladnom, suchom a tmavom mieste. Spracovanie
vzoriek prebiehalo nasledovnym spdsobom, ku 5 g rozomleteg) a
homogenizovanej vzorky bolo pridanych 100 ml destilovangj vody.
Potom prebiehalo 3-minUtové pretrepavanie a extrakcia. Vzorky boli
prefiltrované cez filtracny papier Whatman ¢. 1 (Cytiva, Kent, UK).
Takto pripravené vzorky boli pouZité na kvantitativhe stanovenie
deoxynivalenolu podla protokolu RIDASCREEN FAST DON,
kvantitativny test (R-Biopharm AG, Darmstadt, Germany.

2.3 ELISA analyza

Principom ELISA testu je reakcia antigén-protildtka. Jamky v
mikrotitraénych prazkoch st potiahnuté zachytnymi protilatkami
namierenymi proti anti-deoxynivalenolovym protildtkam. Do jamiek
boli pridané &andardy (0 ppm; 0,222 ppm; 0,666 ppm, 2 ppm, 6
ppm), roztoky vzoriek, konjugat deoxynivalenol-enzym a protilatky
proti deoxynivalenolu. Volny a s enzymom konjugovany
deoxynivalenol sttfazia o vidzbové miesta protilatok
deoxynivalenolu (kompetitivny enzymovy imunotest). Stucasne su
protilatky  proti  deoxynivalenolu viazané imobilizovanymi
zachytnymi protilatkami. Akykol'vek nenaviazany enzymovy
konjugét bol potom odstréneny v premyvacom kroku. Do jamiek bol
pridany roztok substrét/chromogén a inkubécia trvala 5 minit na
tmavom mieste. Naviazany enzymovy konjugat premiena
chromogén na modry produkt. Pridanie zastavovacieho roztoku
vedie k zmene farby z modrej na zIti. Meranie sa uskuto¢nilo
fotometricky pri 450 nm, pomocou ELISA readeru (Dynex
Technologies, Inc., Chantilly, USA) kde plati, Ze absorpcia je
nepriamo Umerna koncentrécii deoxynivalenolu vo vzorke.

3. VYSLEDKY

V tabul’ke ¢islo 1 st uvedené vysledky kvantitativneho stanovenia
deoxynivalenolu vo vzorkéch suchych krmiv pre dospelych psov. Z
uvedenych vysledkov vyplyva, Ze v nami vySetrenych vzorkéch
koncentrécie deoxynivalenolu neboli detekované, resp. nachéadzali
sa pod detekénym limitom pouzitého testu (<0,2 mg/kg; ppm).

TabuPka ¢ 1 Koncentrécie deoxynivalenolu (ppm; mg/kg)
v suchych krmivach pre dospelé psy

Krmivo Poc;tr::vlzg)r iek Koncentracia DON
generické 2 <0,2 ppm
popularne 4 <0,2 ppm
prémiové 10 <0,2 ppm
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4. DISKUSIA

Fenoménom dnednej doby je zdrava a vyvazena strava s pouzitim
kvalitnych a bezpe¢nych surovin, nielen vo vyzive l'udi, ale aj
zvierat. Pozornost’ sa upriamuje aj na vyzivu spoloc¢enskych zvierat,
z ktorych sa neraz stavaju Clenovia rodiny. Psy s nami prezivaju
nickol’ko rokov, preto je dolezité zaoberat' sa otdzkou zdravotnej
bezpecnosti krmiv, ktoré im ponukame. Hoci psy nemaju ziadne
$pecidlne poziadavky na sacharidy, véc¢Sina vyrobcov krmiva
vyuziva schopnost’ psov stravit’ obilniny a pridavaji do krmiv r6zne
druhy obilnin (kukurica, ryza, pSenica, jaémei alebo cirok, ako aj
vedl'ajSie produkty z obilnin) ako lacny zdroj energie. Podiel tychto
obilnin v kfmnej receptire moéze byt az 70 %, no zvycajne sa
pohybuje medzi 30 a 50 % (Kempe a kol., 2004). Prave pritomnost’
obilnin so sebou prindsa g riziko vyskytu réznych mykotoxinov.
Studie  ukézali, Ze pSenica znehodnotend mykotoxinom
deoxynivalenolom je toxické g po 4 rokoch skladovania (Cao et dl.,
2013).

V nami vySetrenych vzorkéch suchych krmiv pre dospelé psy od
roznych  komerénych a Speciaizovanych predajcov  sme
nezaznamenali pritomnost deoxynivalenolu v koncentraciach
vyssich ako detekény limit pouzitého kitu (<0,2 mg/kg; ppm). Vo 76
vzorkéch suchého krmiva pre psov, ktoré boli pomocou ELISA
metddy vySetrené v Raklsku, bol zaznamenany 97 % vyskyt
deoxynivalenolu (Bohm a kol., 2010). SedemdesiatSest’ vzoriek
suchého krmiva pre psov od 27 vyrobcov bolo podobne zakupenych
v maloobchodnych predajniach, supermarketoch a Specializovanych
predajniach krmiva pre doméace zvieratd. Okrem deoxynivalenolu,
Bohm a kal., (2010) vo vySSie spominanych vzorkach zaznamenali
aj pritomnost’ d’alSich mykotoxinov ako zearalendn, ochratoxin A a
fumonizin. Podobnej &udii sa venovali v roku 2020 v Spanielsku,
kde bolo vySetrenych 60 vzoriek suchych krmiv pre psov (34
vzoriek popularnych krmiv a 26 vzoriek prémiovych krmiv) a
zaznamenali 100 % pritomnost’ deoxynivalenolu v obidvoch
skupinach krmiv. Autori upozoriiujii aj na skuto¢nost’, ze okrem
deoxynivalenolu sa vo vySetrenych vzorkach vyskytovali g ostatné
mykotoxiny ako alfatoxiny, T2-toxin, ochratoxin A, fumoniziny a
zearalendn. AvSak v zavere poukazuju nafakt, Ze vySetrené krmiva,
by nemali predstavovat pre psov riziko akutnych zdravotnych
kompliké&cii vo forme mykotoxikdz (Macias-Montes a kol., 2020).

V minulosti sa uskutoénili $tadie, ktoré potvrdili fakt, Ze az u psov
kifmenych krmivom s obsahom deoxynivalenolu 4,5 mg/kg krmiva
dochadza k odmietaniu krmiva v désledku podrazdenia traviaceho
traktu mykotoxinom (Hughes a kol., 1999; Songsermsakul a kol.,
2007). Avsak podl'a Songsermsakul a kol., (2007) nie je spominana
koncentracia deoxynivalenolu dostatoéne vysokd na vyvolanie
vomitu.

5. ZAVER

Deoxynivalenol méze byt zdrojom znehodnotenia v ktoromkol'vek
kroku od vyroby, spracovania, prepravy, skladovania a spotreby
krmiv. Ked’Ze existuje pomerne malo informacii o toxikologickych
ucinkoch mykotoxinov na psov, st potrebné d’alsie $tidie na urcenie
zdrojov mykotoxinov, ktoré by mohli kontaminovat’ krmivo uréené
pre tento druh spologenskych zvierat. Siroky priestor pre buddce
vyskumy predstavuje najma otézka dihodobého podavania krmiva s
obsahom deoxynivalenolu v sivislosti s jeho imunosupresivnymi
ucinkami na organizmus a chronickymi ochoreniami. V zavere je
potrebné skonStatovat, ze nami vySetrené vzorky krmiv pre psov
nepredstavuj riziko vzniku akutnych toxikéz u psov a bolo by
potrebné stanovit koncentracie d’alSich mykotoxinov, ktoré mézu
byt pri¢inou naru$enia zdravotného stavu zvierat.
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Abstrakt Huminové latky sa pouzivaji ako kimne aditiva
prirodného povodu za ucelom zlepSenia produkénych parametrov
hospodarskych zvierat. Pre rozSirenie poznatkov o ich vplyve bolo
predmetom tejto Studie sledovanie niektorych hematologickych
ukazovatelov u prasiatok po kfmeni diétami s 0,6 %-nym
pridavkom dvoch pripravkov huminovych 1&ok. V skupine s
pridavkom pripravku HUMAC® Natur AFM boli zaznamenané
signifikantne vySSie hodnoty hemoglobinu oproti kontrole. U
prasiatok s pridavkom HUMAC® Natur AFM MycotoxiSorb bola
Zistena signifikantne nizSia strednd hmotnost hemoglobinu v
erytrocytoch. Ostatné sledované hematologické parametre neboli
pridavkom huminovych latok ovplyvnené.

Klic¢ova slova kimne aditiva, huminové latky, hematologia, oSipané

1. UvoD

Na zvySenie produkcie a udrZzanie zdravia sa vo vyZive
hospodarskych zvierat pouzivaju rozne kimne prisady. Za tymto
ucelom boli v minulosti Casto pouzivané antibiotické stimulatory
rastu, avsak ich pouzivanie prispievalo k zvySengj odolnosti
patogénnych baktérii vocéi antibiotikim. Negativa spojené s
uzivanim antibiotik viedli k postupnému zakazu ich pouzivania na
podporu rastu (v EU od roku 2006) (Nariadenie Eurdpskeho
parlamentu a Rady (ES) ¢. 1831/2003). Tento zakaz viedol k potrebe
hladat rentabilné, bezpecné a udrzatelné alternativy, kedze od
ukoncenia pouzivania antibiotickych stimulatorov rastu sa zvysil
vyskyt ¢revnych problémov (ako napr. nekroticka enteritida), ¢im
dochédzalo k negativnemu ovplyvneniu UZitkovosti zvierat a
ekonomiky chovu.

Spomedzi roznych bioaktivnych 1&tok, ktoré by pozitivne ovplyvnili
zdravie zvierat a zlepsili produkéné ukazovatele, si svoju pozornost’

nepochybne zadlUZia g huminové latky, o ktoré v poslednych dvoch
desatro¢iach vzrastol znaény zaujem. Je to skupina prirodnych
organickych zlucenin, ktoré vznikaja v pdde degradaciou
rastlinnych a zivo¢isnych zvyskov. Pozostavaju najmé z frakcii
huminovych kyselin, fulvovych kyselin a huminov; v menSgj miere
obsahuja ulmové kyseliny a stopové mnozstvd minerdov ako
Zelezo, mangan, med a zinok (Stevenson 1994; Bezuglova a
Klimenko, 2022). Svoje uplatnenie nasli v polnohospodarstve a
priemysle, adle g v oblasti ochrany Zivotného prostredia. Pre svoje
analgetické, antimikrobidlne a protizapalové ucinky sa pouzivaji v
humannegj a veterinarngj medicine a vo farmakol6gii (EMEA, 1999).

Experimentalne sa preukézalo sa, Ze pridavanie huminovych Iatok
do krmiva alebo vody pozitivne ovplyviiuje produkéné parametre
oSipanych (Ji a kol., 2006; Agredo-Palechor a kol, 2023), hydiny
(Ceylan a kol., 2003; Karaoglu a kol., 2004; Ur Rehman a kol,
2016), krdlikov (Abdl Razek Mohmed Mohmed a kol., 2020;
Lackova a kol., 2022), ale g prezivavcov (Degirmencioglu, 2014;
Hassan a kol., 2020). U prasiat boli po podavani huminovych l&tok v
diétach zaznamenané vySSe prirastky a lepSia konverzia krmiva
(Wang a kol. 2008), de g vysSi prijem krmiva (Kim a kal., 2019).
Vplyv huminovych latok sa prejavil a zmenSenim hribky chrbtove)
vrstvy tuku (Wang a kol. 2008; Chang a kol., 2014). Okrem toho
boli u zvierat zaznamenané @ zmeny v hematologickych
parametroch, ako zvySeny relativny pocet erytrocytov alebo
lymfocytov (Wang a kol. 2008; Abdl Razek Mohmed Mohmed a
kol., 2020).

Cielom tejto prace bolo sledovanie vplyvu dvoch rbéznych
pripravkov huminovych laok do krmiva na niektoré hematol ogické
parametre u prasiatok.
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2. MATERIAL A METODIKA

Pre ucely tohto experimentu bolo pouzitych celkovo 18 kusov
prasiatok krizencov Slovenskel bielej oSipangj x Landrace s
priemernou hmotnost'ou 11,89 kg/ks. Vek prasiatok v prvy den
pokusu bol 34 dni. Zvieratd boli umiestnené v priestoroch
spifajucich §tandardné zootechnické poziadavky s priemernou
teplotou 20 + 1,5 °C a relativnou vlhkostou 68 + 4,5 %. Pocas
celého pokusu boli prasata kimené kompletnou kfmnou zmesou na
baze kukurice, pSenice, jaémena a sdjového extrahovaného Srotu s
nutricnym zlozenim zodpovedajucim normam pre prislusna
kategoriu zvierat. Za i¢elom experimentu boli zvierata rozdelené do
troch skupin: kontrolna skupina bez pridavku huminovych I&ok
(n=6), pokusna skupina ,,HN* s pridavkom 0,6 % HUMAC® Natur
AFM (Humac sr.o., KoSice, Slovakia) (n=6) a pokusna skupina
~HM* s pridavkom 0,6 % HUMAC® Natur AFM MycotoxiSorb
(Humac sr.o., KoSice, Slovakia) (n=6). V Tabul’ke ¢. 1 st uvedené
charakteristiky pouzitych pripravkov.

Tabul'ka ¢.1 Charakteristika pripravkov s huminovymi latkami

Parameter HUMAC Natur HUMAC NaIUIj
AFM AFM MycotoxiSorb

Velkost’ ¢astic do 100 pm do 200 um

pH 58 58

Vlhkost’ max. 15 % max. 21 %

min. 65 % v suSine
min. 5% v suline
24,3 g/kg

3,69 %

min. 65 % v suSine
min. 5% v suSine

Huminové kyseliny
Fulvové kyseliny

Hruba vldknina -
Popol nerozpustny v HCI -

Vsetkym zvieratdm bola na treti, siedmy a dvadsiaty siedmy dei
pokusu odobratd krv zo sinus ophtalmicus. Zrazeniu krvi bolo vo
vSetkych vzorkéch zabranené pridavkom antikoagulantu (heparin 10
— 20 IUml-1 v PBS, Zentiva, Ceskd republika). Analyza
kompletného  krvného obrazu bola vykonand pomocou
automatického hematologického analyzatora (Scil Vet ABC™
hematologicky analyzator, Nemecko). Z vybratych parametrov boli
hodnotené celkovy pocet erytrocytov (RBC), koncentracia
hemoglobinu (Hb), hodnota hematokritu (HCT), stredny objem
erytrocytov (MCV), stredna hmotnost’ hemoglobinu (MCH), stredna
koncentracia hemoglobinu (MCHC), celkovy pocet trombocytov,
celkovy pocet bielych krviniek (WBC), celkovy pocet neutrofilov a
celkovy pocet lymfocytov. Na Statistické vyhodnotenie vysledkov
bola pouzitd jednosmerna ANOVA (Tukeyho viacnasobny
porovnavaci test). Vysedky su vyjadrené ako priemer + Standardna
chyba priemeru (SEM).

Realizécia vyskumu bola schvdlena Etickou komisiou UVLF v
Kogiciach, €. povolenia EKVP/2023-01.

3. VYSLEDKY A DISKUSIA

Vysledky vysetreni vybranych hematologickych ukazovatelov su
zhrnuté v Tabulke ¢. 2. Signifikantne vysSie hodnoty hemoglobinu
oproti kontrole boli zaznamenané v pokusngl skupine HN, ktora
bola kimena kimnou zmesou s pridavkom 0,6 % HUMAC® Natur
AFM. Hodnoty hemoglobinu v skupine HM boli porovnatelné s
kontrolnou skupinou. Av3ak v pokusng skupine HM boli
zaznamenané signifikantne nizSie hodnoty strednej hmotnosti
hemoglobinu (MCH) oproti kontrole & oproti skupine HN.

Vy&ie hodnoty hemoglobinu boli zaznamenané aj u odstav¢iat,
ktorym boli do diéty pridavané zdroje huminovych l&tok v mnoZstve
20 g/kg pocas 21 dni (Trckova a kol., 2018). U tychto prasiatok bol
zaznamenany g sSignifikantne vySSi hematokrit. V' niektorych
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&adiach, vykonanych na hydine, nebol pozorovany vplyv
huminovych kyselin na mnozstvo hemoglobinu, ale ani na dalSie
sedované hematologické ukazovatele (Lala a kol., 2016;
Omidiwuraakal., 2022).

Ostatné hodnotené parametre v ramci nasej Stidie (celkovy pocet
erytrocytov, trombocytov, leukocytov, percentudne zastUpenie
neutrofilov a lymfocytov, hodnoty hematokrytu, stredného objemu
erytrocytov a strednej koncentrécie hemoglobinu v erytrocytoch)
neboli pridavkom huminovych latok ovplyvnené. Podobne v nasej
predode stadii vykonanej na prasiatkach, ktorym boli do kimnych
zmesi pridavané huminové latky v mnozstve 5g/kg, neboli
pozorované zmeny v sledovanych ukazovatel'och hematologického
profilu (celkovy pocet erytrocytov, stredny objem erytrocytov,
hematokrit, hemoglobin a celkovy po&et leukocytov) (Bujiiak a kol,
2023).

Zmeny v poctoch krvnych buniek pri suplementacii krmiva
hospodarskych zvierat boli pozorované v ramci viacerych &tudii.
Wang a kol. (2008) zaznamenali vySSie percentudlne zast(penie
lymfocytov v krvi prasiatok, ktorym boli do diéty pridavané
huminové latky v mnozstve 10 g/kg. Signifikantne vySSie zastUpenie
CD4+CD8- lymfocytov bolo pozorované v naSej predoSle Studii
(Bujnak a kol, 2023). Pridavok huminovych kyselin do diéty
signifikantne zvysil celkovy pocet erytrocytov a celkovy pocet
leukocytov u kralikov (Abdl Razek Mohmed Mohmed a kal., 2020).

Tabul’ka €. 2 Prehlad hodnotenych hematologickych parametrov

Parameter Kontrola Skupina HN Skupina HM
Erytrocyty (10'4L) 6,77 £ 0,27 7,51+ 0,09 7,51 +0,26
Hemoglobin (g/L) 116 + 3,53* 130+ 0,34 122+ 3,18
Hematokrit L/L 0,38+001  043%0,003 0,4+0,02
MCV (fL) 559+ 0,75 56,4 £ 0,25 53,27 + 1,01
MCH (pg) 1724023  17,37+017%  16,23+0,22°
MCHC (g/L) 308+ 1,53 307,7+167 3087145
Trombocyty 379,7+6868 451+4148  396+4592
(10°0)

L eukocyty (10°L) 1857+2,02 1748+1,08  19,26+0,89
Neutrofily (%) 31,33+067  3667+24 33,33+ 0,67
Lymfocyty (%) 68,67+067 633324 66,67 + 0,67

MCV - stredny objem erytrocytov; MCH - strednd hmotnost’” hemoglobinu;
MCHC - stredna koncentracia hemoglobinu; Statisticky vyznamny rozdiel
(*P<0,05)

4. ZAVER

Pridanie pripravku HUMAC® Natur AFM ako zdroja huminovych
l&ok zvySilo mnozstvo hemoglobinu v krvi prasiatok. Naopak pri
pouziti pripravku HUMAC® Natur AFM MycotoxiSorb do3lo k
zniZeniu stredng hmotnosti hemoglobinu v erytrocytoch, ¢o vsak
mozno pripisat’ vysSiemu celkovému poctu cervenych krviniek v
tejto experimentalng] skupine. PouZitie huminovych pripravkov
neviedlo k pozitivnym, ale ani negativnym zmendm v ostatnych
hematologickych parametroch. Ich pouZitie za ucelom zlepSenia
produkénych parametrov  hospodarskych zvierat nepredstavuje
riziko narusenia fyziologickych noriem krvnych ukazovatel'ov.
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Abstrakt Ciel'om tejto $tidie bolo zhodnotenie vplyvu pridavku -
glukdnu ziskaného z hlivy ustricovgi a jeho kombinacie s
huminovymi latkami do kfmnych zmesi na vysku klkov
jednotlivych tusekov tenkého ¢reva u brojlerovych kuréiat. Do
pokusu bolo zaradenych 150 jednodiovych kuréiat (Ross 308),
ktoré boli rozdelené do troch skupin: kontrola; skupina B (pridavok
B-glukdnu v mnozstve 0,02 a 0.04 g/kg krmiva); skupina BH
(pridavok B-glukénu v rovnakom mnozstve a pridavok huminovych
latok v mnozstve 3 a 5 g/kg). V skupine B boli na 14. dent pokusu
namerané signifikantne vysSSie klky jgjuna (P 0,05) a ilea (P <
0,05) ako v kontrolnej a BH skupine. Na 35. deti pokusu neboli
medzi skupinami zaznamenané tatisticky vyznamné rozdiely vo
vyske klkov jednotlivych tsekov tenkého CEreva, ale v skupine BH
bola zistena tendencia zvySenia klkov duodena v porovnani so
skupinou B (P = 0,093).

Kli¢ova slova prirodné kimne aditiva, huboyy -glukan, vyska
klkov, hydina

1. UvoD

Beta-glukany st polysacharidy s dlhym retazcom, ktorych jedinou
stavebnou jednotkou je B-glukdza. Nach&dzaju sa v bunkovych
stenach obilnych zin (napr. Avena sativa, Hordeum sp.), kvasiniek
(napr. Saccharomyces cerevisiag), hdb (napr. Pleurotus ostreatus,
Lentinula edodes, Ganoderma lucidum), rias (napr. Laminaria sp.) a
niektorych baktérii (napr. Alcaligenes faecalis). V hubach sa
nachadzaju vysoko vetvenéd -glukany, ktorych hlavny retazec je
zlozeny B -D-glukopyrandzovych jednotiek viazanych (1—3)
glykozidovymi vizbami, pozdiz ktorych sa nihodne rozvetvuju

vedlajsie retazce A3 -D-glukopyrandzovych jednotiek napojenych
(1—6) vézbou (Chovancové a Sturdik 2005, Volman a kol. 2008,
Fialovd 2013). V rbznych &udiach bolo zaznamenané, Ze mézu
stimulovat’ imunitny systém (Sohn a kol. 2000, Lowry a kol. 2005,
Chen a kol. 2008, Samudovska a kol. 2012) a to prostrednictvom
aktivacie imunitnych buniek, ako su neutrofilné garnulocyty,
monocyty, makrofdgy a NK-bunky (Novak 2007). Okrem
imunostimula¢nych vlastnosti mézu priaznivo ovplyviovat aj
produkéné ukazovatele hospodarskych zvierat (Rathgeber a kol.
2007, An akol. 2008, Zhang a kol. 2008, Ding a kol. 2019).

V podednych rokoch sa vo vyskume zvysil zaujem o huminové
latky a ich mozné vyuZitie vo vyzive zvierat. Huminové latky st
hlavhou zlozkou pbdneho humusu. Vznikaji degradéciou
rastlinnych a zivo¢isnych zvyskov a v prevaznej miere pozostavaju
z frakcii huminovych kyselin, fulvovych kyselin a huminov
(Bezuglova a Klimenko 2022). Vo viacerych S&tadiach, po ich
aplikécii do krmiva alebo do vody, bol zaznamenany pozitivny
vplyv na rast zvierat, zlepSenie konverzie krmiva (Abdel-Mageed
2012, Taklimi a kol. 2012, Mirnawati a Marlida 2013, Arif a kol.
2016, El-Kelawy a kol. 2024), zvySenie jatolnej vytaznosti (Abdel-
Mageed 2012, Marcin¢akova a kol. 2015) a zniZzenie mortality
(Karaoglu akol. 2004, Abdel-Mageed 2012).

Jednou z hypotéz je, ze k zlepSeniu produkénych parametrov
hospodérskych zvierat po podani B-glukanu a huminovych latok
moze dochadzat’ v dosledku zvySenia vyzitia Zivin z krmiva
prostrednictvom pozitivneho ovplyvnenia tréavenia a absorpcie Zivin.
Preto cielom naSej $tadie bolo sledovanie vplyvu pridavku B-
glukanu ziskaného z hlivy ustricoveg)j a jeho kombinacie s
huminovymi latkami do kfmnych zmesi na morfoldgiu jednotlivych
usekov tenkého ¢reva u brojlerovych kur¢iat.
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2. MATERIAL A METODIKA

Na realizdciu pokusu bolo pouzitych 150 jednodiovych
nesexovanych kur€iat uzitkového hybridu Ross 308. Kurcata po
odvazeni boli ndhodne rozdelené do troch skupin po 50 kurciat a
umiestnené na hlbokej podstielke pri dodrzani Standardnych
podmienok prostredia. V priebehu pokusu boli kimené kompletnymi
kifmnymi zmesami na baze kukurice, sdjového extrahovaného Srotu
a pSenice (Startérova 1. — 14. den, rastova 15. — 35. def). V oboch
pokusnych skupinach (skupina B, BH) bol k uvedenym kimnym
zmesiam pridany purifikovany (93 % + 2 %) B-1,3/1,6-D-glukéan
(94,3 % susSina, 1,6 % dusik, 1,77 % popol) ziskany z hlivy
ustricovgl (Pleurotus ostreatus) v mnozstve 0,02 g/kg Startérove
kimnej zmesi a 0,04 g/kg rastovej kimnej zmesi. V druhej pokusne;j
skupine (skupina BH) boli okrem B-glukanu na tkor pSenice pridané
huminové 1atky (Humac sr.o., KoSice, Slovakia; charakteristika:
velkost’ Castic do 100 um, pH 5.8, vlhkost’ max. 15 %, huminové
kyseliny min. 65 % a fulvové kyseliny 5 % v suSine), a to v
mnozstve 3 g/kg Startérovej kimnej zmesi a 5 g/kg rastovej kimnej
zmesi. Pouzité kimne zmesi neobsahovali antibiotické stimulatory
rastu a kokcidiostatika. Prijem krmiva a napajanie bolo zabezpecené
ad libitum.

Na 14. a 35. deii pokusu bolo z kazdej skupiny nahodne vybranych 6
kur¢iat, od ktorych boli po omraceni, usmrteni a vypitvani oddelené
organy traviaceho traktu. Z kazdého tiseku tenkého ¢reva (duodena,
jglunaailed) boli odobraté segmenty dihé 1 cm, ktoré boli fixované
v 10 % neutrdlnom roztoku formalinu, zaliate do parafinu a
histologické rezy boli farbené hematoxylin-eozinom. Nésledne boli
vzorky  podrobené  morfometrickey  analyze.  Fotografie
histologickych rezov boli ziskané prostrednictvom mikroskopu
Nikon s kamerovym adaptérom (DS Camera Control Unit DS —U2)
pri zvdcSeni 4x. Vyska klkov bola merand prostrednictvom
programu NIS-Elements.

Ziskané vysledky boli zhodnotené Statisticky pouZitim jednocestne)
ANOVY (Tukey's multiple comparison test). Rozdiely medzi
skupinami v sledovanych parametroch sa povazovali za Statisticky
vyznamné pri hodnotéch P < 0,05 a tendencia bola pozorovana pri
hodnotéch v rozmedzi 0,66 P < 0, 1. Vyjadrenie vysledkov:
priemernd hodnota + SEM.

3. VYSLEDKY A DISKUSIA

Vyska klkov jednotlivych usekov tenkého creva po 14 a 35 dnoch
podavania B-glukanu a huminovych latok je uvedena v Grafoch 1 a
2. Na 35. den pokusu neboli medzi skupinami zaznamenané
Statisticky vyznamné rozdiely vo vyske kikov jednotlivych Usekov
tenkého Creva, ale na 14. defi pokusu boli v pokusnej skupine iba s
pridavkom B-glukénu namerané signifikantne vySSie klky jegjuna (P
< 0,05) ailea (< 0,05) ako v kontrolnej skupine a v skupine, v
ktorgj bol B-glukan podavany v kombinécii s huminovymi |&tkami
(Graf 1b, 1c). Vyska klkov duodena nebola pridavkom sledovanych
aditiv do krmiva vyznamne ovplyvnena (Graf 1a).

Podobné vysledky vplyvom podavania B-glukanu zaznamenali Ding
a kol. (2019), ktori okrem zvy3enia klkov v jeune a ileu,
zaznamenali g signifikantné zvysenie klkov v duodene. Pozitivny
vplyv B-glukdnu na vysku klkov tenkého &reva vo svojej Studii
spozorovali g Kovitvadhi a kol. (2019) a Morales-Lépez a kol.
(2009). Vyssie klky st spajané s dobrym ¢revnym zdravim a vysSou
absorpcnou schopnostou (Giannenas a kol. 2014) z dovodu
zvacsenej absorpcnej plochy klkov. Zvysenie vysky klkov indikuje
aj zvySenie sekrécie traviacich enzymov, ¢o vedie k zlepSeniu
stravitel'nosti krmiva (Gao a kol. 2008).

Vol. 13, issue 02

Graf lac. Vyska klkov jednotlivych tsekov tenkého ¢reva na 14.
deti pokusu
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Kontrola — kontrolna skupina bez pridavku sledovanych aditiv; B — pokusna
skupina s pridavkonf -glukénu; BH — pokusna skupina s pridavkorfi -
glukanu a huminovych latok; Rozdielne ozna&enie stipcov malym pismenom
abecedy vyjadruje Statisticky vyznamny rozdiel medzi skupinami (P < 0,05).

Vyznamny vplyv huminovych latok na morfolégiu creva
zaznamenali Taklimi a kol. (2012), ktori sledovali ucinok
huminovych kyselin podavanych do krmiva brojlerovych kuréiat v
0,1, 0,2 a 0,3 % koncentrécii. Pridavok huminovych kyselin
signifikantne znizil hibku krypt a zvysil vysku klkov jejuna.
Signifikantné zvySenie klkov Crevnej sliznice vplyvom podavania
huminovych l&ok do krmiva bolo zistené g u japonskych
prepeli¢iek (Abdel-Mageed 2012) a krdlikov (Abdl Razek Mohmed
Mohmed a kol. 2020), ako aj u brojlerovych kuréiat, ktorym boli
huminové kyseliny podavané do pitnegj vody (Lalaakol. 2017).

V naSg Stadii pridavok huminovych latok do krmiva vSak nemal
vyznamny vplyv na vysku klkov ¢revnej sliznice, ale na 35. den
pokusu bola v pokusnej skupine s pridavkom huminovych latok a -
glukdnu zistena tendencia zvy3enia klkov duodena v porovnani so
skupinou iba s pridavkom B-glukénu (P = 0,093) (Graf 2a).
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Graf 2a-c. Vyska klkov jednotlivych usekov tenkého ¢reva na 35.
den pokusu
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Kontrola— kontrolna skupina bez pridavku sledovanych aditiv; B — pokusna
skupina s pridavkom B-glukénu; BH — pokusna skupina s pridavkom B-
glukénu a huminovych l&tok.

4. ZAVER

Z vysledkov &tudie vyplyva, Ze podavanie B-glukanu ziskane z hlivy
ustricovej do kfmnych zmesi brojlerovym kuréatdm méze viest' k
signifikantnému zvySeniu klkov v jeune a ileu. Synergické
posobenie B-glukanu a huminovych latok na morfologiu Erevnej
sliznice nebolo preukézané. No v skupine, v ktorej boli podavané
huminové I&ky a B-glukan, bola na 35. deit pokusu zaznamenana
tendencia zvySenia klkov duodena v porovnani so skupinou iba s
pridavkom B-glukénu.
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Abstrakt Cielom $tidie bolo preskiimat’ a¢inok huminovych latok
(HS) suplementovanych v potrave krdlikov na zakladné zlozky
svaloviny a senzorické vlastnosti mésa krélikov. 24 kralikov bolo
rozdelenych do troch skupin (n = 8/skupina). Prva pokusna skupina
mala krmivo doplnené o 0,5 % HS (HS0,5) a druha bola obohatena
0 1,0 % HS (HS1,0). Kontrolna skupina (C) bola kfmena bazalnou
stravou bez doplnkov. Pri 0,5% HS v krmive do3lo k poklesu tuku a
bielkovin v chrbtovom svale, v stehennom svale k nérastu bielkovin
(P < 0,05) a poklesu tuku a susiny. (P < 0,05). Pri 1% HS v krmive
dodlo k zvySeniu tuku a znizeniu bielkovin (P < 0,05) v chrbtovom
svale, v stehennom svale k zvySeniu bielkovin (P < 0,05) a Ubytku
tuku (P < 0,05). Senzorické hodnotenie vzorieck misa zahfmalo
vzhlad, vomnu, konzistenciu, chut' a celkova prijatelnost, neboli
ovplyvnené aplikéaciou roznych koncentrécii HS (0,5 a 1 %).

Kli¢ova slova kralik, huminové
senzorické hodnotenie

latky, jato¢nd vytaznost,

1. UvoD

Narastajuca rezistencia vo¢i antibiotikdim z dovodu pouzitia
antimikrobialnych aktivatorov ako kfmnych aditiv vyvolalo viaceré
legidativne zmeny v EurGpe spojené s vyradenim vyuZivania
antibiotickych stimulatorov rastu a inych chemickych pripravkov vo
vyzive hospodarskych zvierat (Ondruska akol., 2012). Spociatku sa
huminové latky testovali ngima na hydine, kde ich pouzitie
zaznamenalo celkom slusné vydedky. Viaceré &udie hovoria o
pozitivnom vplyve na rast, jatocné parametre, vy$sej a kvalitnejsej
znaske vajec, ¢i pozitivnom vplyve na rozmnozovanie sliepok (Avci
a kol., 2007; Ozturk a kol., 2012; Arafat a kol., 2015; Arpasova a
kol., 2016). U cicavcov sa uskutocnilo relativne malo $tadii s
huminovymi latkami. Zname s testy na potkanoch, baranoch a
oSipanych (Galip a kal., 2010; Vucskits a kol., 2010; Wang a kol.,
2020). Tieto Studie viak boli zamerané skor na zdravie zvierat, nez
na ekonomické zaujmy a produkciu. Vd’aka svojmu jedinecnému
zlozeniu a vybornym vlastnostiam dokazu komplexne posobit’ v

organizme zvierat, ¢im zvySuju jeho obranyschopnost’ voci chorobe
a stimuluji vy$§iu vykonnost’ (Ondruska a kol., 2012; Jad’uttova a
kol. 2019).

2. MATERIAL A METODIKA
2.1 Zvieratav tudii

Do &tudie bolo zaradenych 24 krizencov strieborného krédika a
¢inCily. Na zaciatku $tudie boli zvierata rozdelené do troch skupin
(n=8/skupina): C (kontrolné skupina, Standardné krmivo bez aditiv),
skupina HO,5 (pokusnad skupina 1, &andardné krmivo + 0,5 %
Humac Natur AFM), skupina H1,0 (pokusna skupina 2, &tandardné
krmivo + 1% Humac Natur AFM). Pocas Stadie (63 dni) boli
zvieratd kifmené granulovanymi zmesami ad libitum a mali volny
pristup k pitnej vode. Hmotnost’ kralikov bola stanovena vaZzenim vo
veku 113 dni. Kraliky boli nasledne usmrtené po omraceni
pruzinovou jato&nou pistofou (AGROFORTEL s.r.0., Praha, Ceska
republika) s naslednym prerezanim krénej zily a vykrvacanim
(Eur6pska komisia, 2019).

2.2 Stanovenie zloZenia svaloviny

Chemicky rozbor zakladnych zloziek svaloviny bol stanovovany zo
vzoriek chrbtovej astehenng svaloviny. Vzorka svaloviny bola
odobratd najneskdr do 1 hodiny po usmrteni, zabalena do fdlie
askladovana pri 4°C az do analyzy vzorky. Podiel jednotlivych
chemickych zloziek vo vzorkéach boli stanovené pomocou TANGO
FT-NIR spektrofotometera (Bruker, Germany) s rozli$enim 16 cm?,
¢asom merania 64 skenov a meranie jednej vzorky bolo vysledkom
troch opakovani.
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2.3 Senzoricka analyza vzoriek

Experimentélne vzorky svaloviny stehna kralikov boli podrobené
senzorickeg) analyze, ktord bola vykonana v Specializovanom
senzorickom laboratériu na In&titite vzdelavania veterinarnych
lekdrov v Kosiciach zriadeného podla vseobecného planu na
usporiadanie senzorickych pracovisk (ISO 8589, 2007). Senzoricky
panel bol zloZzeny z 5 pouéenych hodnotitel'ov vo veku od 28 do 60
rokov, ktory mali dostatocné praktické skusenosti s hodnotenim
masa.  Pri zostavovani  protokolu  pre  posudzovanie
experimentalnych vzoriek stehennej svaloviny krali¢ieho mésa sa
postupovalo podla autorov Lawless a Heymann (2010). Protokol
pozostédval z9 bodovej hedonickej stupnice na hodnotenie farby,
vone, Stavnatosti, krehkosti a celkovej prijatelnosti predlozenych
vzoriek nasledovne: 1 - vel'mi zly/4, 2 - zly/4, 3 - mengj chutny/4, 4 -
neuspokajivy/a, 5 - priemerny/a, 6 - uspokojivy/4, 7 - chutny/a, 8 -
dobry/4, 9 - vel'mi dobry/a.

2.4 Statisticka analyza

Zistené hodnoty sme vyhodnotili jednofaktorovou analyzou rozptylu
ANOVA s hladinou vyznamnosti p<0,05. Vyznamnost' rozdielov
bola potvrdena pomocou Tukeyho viacnasobného porovnavacieho
testu. Vysledky v tabulkach st uvedené ako priemerné hodnoty (X)
a Standardna odchylka (SD).

3. VYSLEDKY

Vplyv suplementécie HS u krdikov na vybrané zlozky vzoriek mésa
z karé a stehna je uvedeny v tabulke 1. Koncentracia 0,5 % HS v
krmive spdsobila pokles obsahu tuku (P < 0,05) vo vzorkéch
chrbtového svalstva. VySSie hodnoty tuku (P<0,05) a nizSie hodnoty
bielkovin (P<0,05) vo vzorkéch chrbtového svalstva bali
pozorované v skupine s 1,0 % HS. V pripade vzoriek mésa zo stehna
sme v porovnani s kontrolou v koncentrécii 0,5 % HS zaznamenali
niz&§i obsah tuku (P<0,05), obsah suSiny (P<0,05), vysSi obsah
bielkovin (P<0,05). Pri koncentracii 1,0 % HS sme zaznamenali
vyrazny pokles tuku v porovnani s kontrolnou skupinou (P<0,05) a
naopak zvyseny obsah suSiny v porovnani so skupinou s 0,5 % HS
(P<0,05) atiez v porovnani s kontrolnou skupinou. Obsah proteinu
bol vySSi v skupine s 1,0 % HS v porovnani s kontrolnou skupinou
(P<0,05), ale neboli zaznamenané Ziadne rozdiely v porovnani so
skupinou s 0,5 % HS.

Tabulka 1. Vysledky fyzikdlno-chemickel analyzy vzoriek

svaloviny z chrbta a stehien
HO0.5 H1.0 C

Vzorka Parametre " o " < " por

Chrbtovy sval Tuk % 0.87 |0.19] 0.99° [0.05] 0.95" |0.17

Sudna% | 2.11 |0.22| 2.11 |0.07] 2.15 [0.04

Bielkoviny %] 24.46 |0.29]|24.26%|0.14/ 25.18°(0.22

Stehenny sval Tuk% |2072]02]1.71%|0.14] 3.33° [0.21

Susina% | 1.28%(0.08| 1.69° |0.14] 1.52° [0.04

Bielkoviny %]22.73%]0.37|22.09%/0.33] 21.58°[0.10

C kontrolna skupina, kraliky kfmené kompletnou kimnou zmesou,
HO0,5, pokusnd skupina krdlikov s diétou obohatenou o 0,5,%
pridavkom HS, H1,0 experimentdina skupina kraikov s diétou
obohatenou o 1,0% pridavkom HS, ® Priemery v riadku s roznym
hornym indexom su tatisticky odlisné (Tukeyho, P<0,05).

Vysledky senzorického hodnotenia su uvedené v tabul’ke 2. Celkové
senzorické hodnotenie vzoriek mésa zo stehna zahfiialo postidenie
vzhladu, vone, konzistencie, chuti a celkovej prijatelnosti.
Aplikéciou roznych koncentrécii HS (0,5 a 1 %) tieto parametre
neboli ovplyvnené.
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Tabul’ka 2. Vysledky senzorického hodnotenia svaloviny stehna

HO05 H1.0 C
Parametre
X sd X sd X sd
\Vzhlad 760 | 070 | 760 | 0.70 | 7.70 | 0.48
'Vona 770 | 1.16 | 740 | 1.35 | 740 | 1.07
Konzistencia 710 | 1.10 | 710 | 088 | 7.30 | 1.42
Chut’ 790 | 1.20 | 800 | 1.05 | 800 | 1.05
Celkova 780 | 1.03 | 780 | 0.79 | 7.90 | 0.99
rijatelnost’

C kontrolna skupina, kraliky kimené kompletnou kimnou zmesou,
HO,5, pokusna skupina krdlikov s diétou obohatenou o 0,5%
pridavkom HS, H1,0 experimentdina skupina krédikov s diétou
obohatenou 0 1,0% pridavkom HS, ® Priemery v riadku s réznym
hornym indexom sU &tatisticky odlisné (Tukeyho, P<0,05).

4. DISKUSIA

Po pridani HS do krmiva dochédza k znizeniu obsahu tuku a
zvySeniu obsahu bielkovin v prsnych svaloch (Semjon a kal., 2020;
Hudak a kol., 2021). HS moze zvysit’ prijem dusika, fosforu a inych
zivin kvoli ich chelatatnym vlastnostiam (Trckova a kol. 2005).
Pritomnost’ niektorych biologicky aktivnych latok v HS moze
sposobit’ redistribuciu bielkovin a lipidov, ¢o vedie k zlepSeniu
jatoénych vlastnosti (Wang a kol. 2008). Rozne koncentracie HS
tiez ovplyviiuji obsah tuku a celkovy obsah bielkovin odlisne.
Pridanie HS v koncentréacii 1,0 % do krmiva pre brojlery viedlo k
znizeniu celkového obsahu bielkovin vo vzorkach prsného masa,
zatial' o koncentracie 0,5 a 1,5 % nemali vyznamny vplyv na
celkové proteiny prsngl svaloviny. Naopak, obsah tuku v prsnom
svale bol v experimentdnych skupinach mierne niz&§i ako v
kontrolnych skupinach (Ozturk akol. 2012).

Pokial’ ide o kraliie méso, vzhl'ad a Struktara st pre spotrebitel'ov
mimoriadne dolezité, preto je mozné venovat pozornost
podmienkam skladovania, aby sa zachovala prijatel'nost. Analyza
vykonand skupinou vyskolenych posudzovatelov je dobrym
spdsobom, ako objektivne popisat’ a porovnat’ senzorické vlastnosti
potravinarskych produktov (Lawless a Heymann, 2010). Dalle Zotte
(2002) wuviedol, ze krali¢ie méiso je tradiénym spotrebitelom
povazované za méso s pozitivnymi senzorickymi vlastnost'ami: je
jemné, chudé a jemne ochutené. Gasperlin a kol. (2006) zitili, Ze
genotyp nema ziadny vplyv na hlavna charakteristiku kralicieho
misa, ako je vona, farba, jemnost, $tavnatost’ a pocit v uUstach.
Carrilho a kol. (2009) vo svojom vyskume zistili, Ze pohlavie neméa
Ziadny vplyv na senzorické vlastnosti krali¢icho misa. Arfio a kol.
(2007) vo svojom prispevku zistili, Zze pévod linie ma vplyv na
niektoré zmyslové znaky urcujuce jemnost’ krali¢icho misa.
Rastlinné extrakty (Mancini a kol., 2020] mo6zu byt u¢inné pri
zachovani fyzikdinych a zmyslovych vlastnosti a mikrobidnych
stavov. HS dokaze pozitivne ovplyvnit' senzorick kvalitu mésa.
Semjon a kol. (2020) zaznamenali pozitivnu odozvu v senzorickom
hodnoteni mésa z kuracich pfs s ohladom na vnimanie kvality méisa
vo vztahu k priddvaniu HS do stravy. Najma vyrazné zlepSenie
chuti mésa bolo zaznamenané po kimeni 1,0 % HS. Priaznivy
ucinok HS na senzorické hodnotenie kuracich pfs uvadza aj Akaichi
akoal. (2022).

5. ZAVER

Aplikécia HS v rdéznych koncentréciach v krmive ovplyvnila
ukazovatele kvality chrbtového a stehenného svalstva. 0,5% HS v
krmive spOsobilo pokles obsahu tuku a bielkovin vo vzorkéch
chrbtovej svaloviny, naopak v stehenngj svalovine sme zaznamenali
zvySenie obsahu bielkovin (p < 0,05) a pokles tuku a obsah suSiny

86



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

(p < 0,05). 1% koncentracia HS v krmive mala vyznamny vplyv na
zvySenie obsahu tuku a pokles bielkovin (p < 0,05) v chrbtovom
svale, v stehennom svale sme zistili zvySenie obsahu susSiny a
bielkovin (p < 0,05) a tbytok tuku (p < 0,05). Suplementécia krmiva
HS neovplyvnila senzorické vlastnosti svaloviny.
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Abstract The paper presents the kinematic analysis of Klann's
linkage mechanism using MSC Adams simulation software. The
paper states the use cases of the linkage and methods of analyzing
its kinematic properties. The linkage creation process is presented
along with adding the required constraints and joints. Simulations
are focused on evaluating the behavior of the mechanism along with
the traectory, velocity, and acceleration of significant points.
Significant points analyzed are the driving crank and the end of the
link touching the ground. The results of the analysis are displayed
graphically thus representing the mechanism motion.

Keywords simulation, mechanism, analysis, trgjectory, angular
rotation, angular velocity, angular acceleration

1. INTRODUCTION

Robot walking mechanisms, a fascinating blend of engineering and
biology, have captivated researchers and enthusiasts alike. These
mechanisms enable robots to traverse diverse terrains, from flat
surfaces to rugged landscapes, mimicking the natural gait of
animals. There are 5 methods of robotic movement widely utilized
in the industry namely wheeled, tracked, bipedal, aerial, and
crawling. Over the millennia animal locomotion adapted to all sorts
of terrains and environments making it the most dynamic way of
movement. Dynamic movement and adaptability are complicated to
recreate using mechanical components. This interdisciplinary
approach, drawn from fields like biology, mechanics, and control
engineering, has led to the creation of innovative walking robots that
push the boundaries of robotic capabilities. The major advantage of
mimicking animal-like movement is its agility and adaptability to
the terrain thus making it more versatile than wheeled or tracked
vehicles. Stability and efficiency are the main problems and focus
points when designing the animal-like movement system. Every

movement or motion mechanism consists of 2 components called
links and joints. These components create linkage. Linkage can be
described as a mechanical assembly of rigid bodies connected with
joints that allow relative motion between the bodies. Relative
motion can be either trandationa or rotational. When talking about
the robotic arm motion system, the endpoint of the last link has an
end effector connected to it. This end effector can be either a tool,
such as a welder, or a gripper. Grippers can be created to mimic
human hands utilizing linkage design. Robotic movements with
linkage-based mechanisms can be created by creating rotational
joints between the rigid bodies. The endpoint of a link touching the
ground will create the desired motion. All movement linkages are
different in the trajectory of the endpoint. Many mechanisms have
been designed over the years such as the Jansen linkage, Ghassaei
linkage, and many more. These mechanisms are best suited for
simple yet energy-efficient walking mechanisms. The big advantage
of linkages is the ease of control because they are controlled by a
single actuator turning the “crank”. The crank is the only link
connected to the motor via a gear wheel to ensure the smooth
circular motion of the mechanism. The linkage-based movement has
only 1 degree of freedom (DOF) due to its use of only one actuator.
On the other hand, the more complex mechanisms such as robotic
arms have more DOF because of more complex control systems
utilizing large numbers of actuators. In most cases, the actuators are
electric, servo motors, and stepper motors to be precise. In the case
of this paper, the mechanism that will be analyzed is the Klann
walking mechanism also known as Klann linkage. This walking
mechanism was designed by Joe Klann in 1994. Due to its design,
its trajectory offers both the high step and long horizontal
movement. The design can be further modified by adjusting the
length of links. Sheba et a. proposed 5 different configurations that
drastically change the gait of the linkage. Proposed configurations
are for step climbing, to avoid jamming while walking, and for
digitigrade, hammering, and digging motion. Horizontal and vertical
movement is adjusted this way thus making the movement more
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versatile. The Klann mechanism is best used as a movement
mechanism for a robotic spider or crab movement and can be used
for an amphibious robot movement too. Based on the curvature of
the step Klann mechanism is best used for overcoming obstacles and
for movement in gravel, sand, and soil ground [1-7, 11-12].

Crank shaft

Cra

S H
Ground " Stride Length b

(a) (b)

Fig. 1 Linkage-based mechanism for robotic movement [6]

CLink 1)

fl 3 ;‘ Y
AL
- )/'H Xo
Y
Yo

Fig. 2 Linkage-based mechanism of cylindrical manipulator [7]

2. KINEMATIC ANALYSISMETHODS

Two methods are used to solve kinematic analyses: kinematic vector
analysis and computer-aided kinematic analysis. Kinematic vector
analysis is a graphica method of calculating the motion parameters
of every point of the mechanism. The mechanism is divided into
smaller sub-mechanisms and calculated gradually. Based on the
length of the crank the angular velocity of the endpoint of the crank
is caculated. This velocity is used for further calculations of all
points of the mechanism. It is important to remember that the points
represent links, and some links do not move relative to each other
because they have a fixed angle between them. More attention was
given to graphical methodsin the authors' previous work [8-9].

Nowadays computer simulations are most used in industry due to
their robustness, ease of use, and many simulation options.
Mechanisms are modeled and forces, constraints, and other
functions are applied. There are 2 types of computer modeling:
mathematical and multibody modeling. Mathematical modeling is a
form of modeling the mechanism by defining the properties of
elements with mathematical equations. Motion and kinematical
dependencies are also derived from equations. This approach is very
time-consuming and requires a complex understanding of the
physics and mathematics behind the mechanism created. Because of

Vol. 13, issue 02

these reasons, mathematical modeling is most suited for solving
simple models with low DOF. Software used for this type of
simulation is Mathematica, Matlab, or Maple. Multibody modeling
is much simpler because the mechanism is modeled by defining the
geometry of bodies with various shapes. This kind of modeling is
simple and intuitive. Joint connections and their movement are also
determined by the functions applied to the joints. Forces are also
applied to either the joints or the links themselves. Software suited
for this method is Matlab, Simulink, and MSC Adams [8].

In this paper, the multibody analysis will be performed, and the
motion parameters of significant points will be analyzed. The
biggest advantage of computer-aided analysis is that users can
efficiently create and modify the mechanism. Initial conditions,
forces, constraints, and other functions can easily be added and
modified for optimization purposes. Robust simulations and analysis
are performed. The results of the analysis are in the form of graphs,
tables, and motion trgjectories. Based on these outputs the
mechanism and parameters of the simulation can be modified for
further testing. In this paper, the software MSC Adams was chosen
as best for thisanalysis[9].

3. KLANN MECHANISM ANALYSIS
As previously mentioned, the dimensions of the linkage can be

modified to better suit the specific application. For this case, the
standard dimensions given by the author Joe Klann were used [10].

Link Length [mm] Joint Angle[°]
1 110 [ 13
2 288 B 26
3 130 Y 45
4 182 &) 170
5 265 g 160
6 222
7 490

1* 206.57
2* 130

3* 61.45
4* 266.16

Table 1. Dimensions of the Klann mechanism

The Klann mechanism was modeled using simple bodies caled
links with a fixed width and depth of 20 mm. The triangular body
was created as the Plate. The plate was placed first and all the other
links were added sequentially to ensure proper mechanism
dimensions. After modeling the mechanism, the constraints were
added namely revolute and fixed joints. Revolute joints were added
between each link and fixed joints were added as shown in Fig. 3.
Joint D was set as fixed between the triangular plate and the
environment. The rotational joint motion was placed on joint A.
Since joint A is a rotationa joint between the triangular plate and
link 1, point B of link 1 is free to move. Adding this motion made
link 1 acrank which will move the entire mechanism.
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H D
Fig. 3 Diagram of Klann mechanism Fig. 5 Finalized Klann mechanism in MSC Adams
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Fig. 12 Position of point H based on the angle of the crank its use as a spider movement was discussed. Modularity of the

mechanism was also discussed. Computer-aided simulation software
MSC Adams was utilized to perform the kinematic analysis of the
linkage. The simulation generated graphs of position, angular
velocity, and angular acceleration of significant points. Output
graphs provide valuable insights into the mechanism's motion.
Motion trgjectories were also drawn displaying the movement of all
significant points and centers of gravity of all links.
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Abstract The aim of this paper is to summarise the mathematical
basics of the Screw theory and its application in mechanics. The
paper provides methodology for finding the input-output equation
for velocities of the parallel mechanism, that allows to obtain the
velocities of the effector and of the actuated kinematic couples. This
algorithm is applied to a 3 degrees of freedom planar parallel 3-RTR
mechanism where we determine the input-output equation for
velocities and based on this we investigate the singularities of the
moving platform.

Keywords Distribution fitting, parameter estimation, goodness-of-
fit test

1. INTRODUCTION

Computational methods in robotics play a significant role, primarily
due to the constantly increasing complexity of robotic devices,
requirements for the accuracy and stability of motion control,
prediction of properties even in the design phase. Such tasks cannot
be performed without detailed knowledge of the kinematics and
dynamics of robotic devices, whether with a serial or paralel
kinematic structure. Several proven approaches are currently used
for the kinematic and dynamic analysis of mechanisms, such as the
formulation of motion equations and the description of the
kinematic structure based on Denavit-Hartenberg notation, using
Euler angles, etc. Many of these methods have a very good
application in mechanisms with a serial kinematic structure. On the
other hand, for mechanisms with a parallel or hybrid structure, we
are not always able to arrive at a reliable solution with these
conventional approaches.

One of the methods for solving the kinematics of mechanisms is
Screw theory. This theory provides mathematical tools for solving
many tasks - from investigating the mobility of mechanisms, solving
the direct and inverse problem for velocities, detecting singular
positions to considering redundant actuators. The singularities
influence many performances, including the workspace, dexterity,
stiffness and load capacity of paralel robots. At singular

configuration, the robot loses control over degrees of freedom.
Either the robot gains one or more unexpected degrees of freedom
what causes the degradation of natural stiffness and decrease of the
load capacity in the direction of the additional degree of freedom, or
the robot lies at a dead point where it is not able to be controlled. [1]
In this paper, we focus on investigating the singularities of the
planar parallel 3-RTR mechanism with asymmetrical position of the
actuatorsin the limbs.

The organization of the paper is as follows: in section 2, the basics
of the Screw theory are summarized. Section 3 presents the
application of the theory to the mechanics. In section 4, we continue
in the mechanical applications with differential kinematics of
parallel mechanisms. Section 5 provides the velocity equation and
the singularity analysis of the planar parallel 3-RTR mechanism.

2. MATHEMATICAL
THEORY

CONCEPT OF SCREW

In this section, we clarify the basic concepts of the Screw theory
mathematical apparatus. We define the concept of a screw as a dual
vector, its characteristics, as well as operations with screws.

2.1 Screw, linevector, couple

A screw $ is an ordered pair of vectors s, s® € R3, written in the
form of adual vector

$ = (s,5%).
Vector s represents the direction of the screw axis. Screw pitch

s-s?

s-s
is the numerical characteristic of the screw. Operation ,,-“ represents
the scalar product of vectors. In special case, when h = 0, such a
screw is caled a line vector or also Pliicker coordinates of a line.
The dual part s° represents the moment of the line to the origin of
the coordinate system and is defined as the vector product of the
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direction vector s of the line and the position vector r of any point
ontheline

s =rxs.

The primary and dual parts of the line vector fulfil the orthogonality
condition

s-s%=0.

If the pitch h = oo, such a screw is called a couple, denoted as

$ = (0, s), under the condition s # 0. [2] A couple is thus a screw
with an infinite pitch, which axis has a given direction, but with an
arbitrary location in space.

2.2 Operationswith screws

On the set of screw one can define the following operations:

Let$ = (s,5°),$; = (51.5%), $, = (s2,59) betwo arbitrary screw
andlet A € R. Then

The sum of screws[3]

$1+9$, = (51,59) + (52,59) = (51 + 52,5y +59)
The product of ascrew and a scalar [3]

2$ = A(s,s°) = (15,1 5%)

The results of both these operations are screws, too.

Alongside the mentioned operations, we define also the reciprocal
product of screws. Let$; = (s1,59), $, = (s2,5%) be arbitrary
screws. Then the operation ,,o“, defined as

$10$, = (51,59) o (52,52) = 5153 + 5559, N

is called the reciprocal product of screws. [2] The matrix form of the
reciprocal product is as

$1°$2 =$1A$’£,
where A is a 6x6 square matrix in the form

A= (1) (’)] @

Matrix I je a unit matrix, 0 is the null matrix, both of dimension
3x3. The result of the reciprocal product is a scalar. Two screws
$1 = (51,59), $, = (s2,59) arecalled reciprocal if

$1 o $2 =0.

Let us consider a screw in the form $ = ([, m,n|p,q,7). The
coordinates of the primary and the secondary part of the reciprocal

pl+gm+ra+lp+mg+ns=0. (3
Since we have six unknown coordinates and only one equation,
there will exist «° solutions. However, it makes sense to consider
only linearly independent solutions, which reduces the number to
five screws. In addition, for reciprocal screws are unit screws, i.e.
their primary part is a unit vector. For a simpler interpretation of the
found reciprocal screws, the reciprocity conditions of some pairs of
the screws:

=  Two line vectorsarereciprocal if and only if they liein aplane.

=  Two couples are always reciprocal.

= Alinevector and a couple are reciprocal if and only if they are
orthogonal. [2]

2.3 Linear (in)dependency of screws

Similarly as with vectors, there can be defined a linear
dependency/independency of screws since they are dua vectors.
The screws $,(s1,59),$2 = (52,59), ... $, = (sp,59) are said to
be linearly independent if

Vol. 13, issue 02

181+ %+ sy
=c1(s1,5Y) + c2(52,83) + -+ + cn(5n, 9)
=(0,0)

and the real coefficients cy,cy,...,c, ae al equa to zero.
Otherwise, the screws are said to be linearly dependent. With
respect to the fact that the screw as a dual vector has six coordinates,
in the 3D space there exist at most six linearly independent screws.
[2] When solving the problem of linear (in)dependency of the
screws, we proceed in the same way as for vectors.

3. SCREW THEORY IN MECHANICS

Any change in the position of arigid body in space can be achieved
by rotating the body around an axis and then moving it in the
direction of the given axis. When these two movements are carried
out simultaneously, it is nothing more than the movement of the
body along a path in the shape of a helix. [4] In this section, we
define the motion and force screws, which allow us to connect the
concept of screw from the previous section with the concepts of
speed, force and moment of forces. We also focus on the respective
kinematic pairs expressed by means of screws.

3.1 Motion screw

Let us consider arigid body that rotates in the space with an angular
velocity w around the axis defined by the direction vector s. If we
express the rotation axis as a line vector, then it is possible to
describe the rotation of the body by an angular velocity line vector
as

w$ = w(s,s%) = (w,ws?). 4
The dual part of the line vector (4)

WSy =w(rXxs)=rXx(ws)=rXw=",,

represents the velocity of a point coincident with the origin. Thus,

one can express the rotational motion of a rigid body by a motion
screw, called twist, in the form

w$ = (w,vy).
If the rotation axis passes through the origin, the form of the twist is
w$ = (w, 0) since the location vector r is zero vector. [2]

Let us consider the rigid body, that moves with a translational
velocity v in the direction of s. The vector of instantaneous
trandationa velocity is given as

v =vs.

During the trandation, each point of the rigid body draws the same
trajectory. This means, that if we move the vector s parallel to its
original placement, the velocity vector v does not change. In Screw
theory, this can be expressed as a couple $ = (0, s). Therefore, the
trandation of therigid body as a state can be described by a screw
v$ =v(0,s) = (0,v). 5)
The trandation can be regarded as a rotation around the axis
orthogonal to s, that liesininfinity. [2]

General motion then corresponds to a sum of trandational and
rotational motion. Expressed as screws using (4) and (5) we gain the
motion state of the rigid body as

w$ + v$ = (w, ws®) + (0,vs) = (w, ws® + vs).

The pitch of the twist
v

h=—
w
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isgiven as aratio of trandational velocity of the rigid body moving
in the direction of the screw axis and the angular velocity of the
body rotating around this axis. [5]

3.2 Forcescrew

Similarly, we can unify the force and the moment of forces into one
common expression employing the screw.

Let the force facts on arigid body in the direction of vector s, then
the force vector can be written in the form of product fs.
Simultaneously, force f causes the presence of the moment of forces
M, about the origin in the rigid body such as

My=rxf=rXfs=f(rxs)=fs"
The force acting on abody in the direction of s is given as a screw

(f.Mo) = (fs,fs°) = f(5,5°) = f$.

Now let us consider that there are two paralel equaly large,
oppositely oriented forces f, and f, acting on a body. The effect of
these forces creates a moment of the pair of forces M, which actsin
the direction of the vector s perpendicular to the plane of the acting
forces f4, f,. The action of a pair of forces can be written as the
screw M (0, s).

If a system of forces and moments of forces acts on arigid body, we
can write it down as the action of the resulting force and the
resulting moment of forces using awrench in the form

f$= f(s5°) = (f,M°) = f(s,s0 + hys),
where hy is the wrench pitch — a ratio of the moment of the forces
acting in the direction of the screw and resulting force. [5]

3.3 Kinematicsof pairs

To determine the mobility of a mechanism using screws, we use the
reciprocal product of screws (1). The reciprocal product of the force
and motion screw represents the instantaneous work due to the force
acting on the moving body. However, the coupling forces (moments
of forces) do not induce any work when acting on the body, i.e. the
reciprocal product of such a screw with a motion screw is zero.
Regardless of the magnitude of the force acting in this way, the state
of motion of the body does not change. If the screw $ determines the
free movement of the body, then the reciprocal screw $" represents
the constraint (force or moment) with respect to the removed degree
of freedom. Conversely, if $ represents a congtraint, then $"
represents the movement that the constraint allows the body. [2]

Let us now consider a rigid body that is connected by a geometric
constraint to a mechanism, and this constraint removes j degrees of
freedom from the body, j<6. The set of dl linearly independent
motion screws describing the movements that the given constraint
allows for the body is called the motion system of the body S,,,. The
set of al linearly independent screws that are simultaneously
reciprocal to all screws of the motion system S, is caled the
reciprocal force system SE. It is true that the sum of free movements
and constraintsis always six, therefore

dim(S,,) + dim(S®) = 6.

To each reciprocal force system S® we can assign a constrained
motion system S%, which contains in a screw expression the
movements limited by the given geometric constraint. For the
coupling motion screws bound to the coupling force screws, the
following holds: If the force screw is $7 = (s, sg + hs), then the
motion screw expressing the motion limited by the $” constraint is
given by [5]
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$¢ = (s, so + %s)

In the following section, we will describe the individua types of
body constraints in space using motion screws and constraints that
are in the form of reciprocal screws to them. For simplicity, we will
only list constraints with one degree of freedom.

Let us consider two members connected by a rotational joint. We
define a cartesian coordinate system according to fig. 1.

/y

Fig. 1. Cartesian coordinate system for the rotational joint. [5]

The x-axis corresponds to the joint axis. Then the motion screw
expressing the free motion is given by
$=(10,0/0,0,0).

For two members connected by a prismatic joint, we define the
cartesian coordinate system according to fig. 2. The direction of
displacement is defined in the direction of the x-axis. Then the
motion screw expressing the free motion is given by

$=1(0,0,0]/1,0,0).

X
Fig. 2. Cartesian coordinate system for the prismatic joint. [5]

Now let us consider two members connected by a screw connection
with a screw pitch h. We define the cartesian coordinate system
according to fig. 3. The x-axis corresponds to the screw axis. Then
the motion screw expressing the free movement is given by

$= (1,0,0/h0,0).

y X
IR
z [ '-\3‘5‘\5’\;\9
RSN s )
TR S
AN

Fig. 3. Cartesian coordinate system for a helical joint. [5]
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Other joints can be expressed as combination of the mentioned
joints. Therefore, their screw expressions are combinations of the
defined screws.

4. KINEMATIC ANALYSIS

An integral part of the analysis of the mechanism is its kinematic
model, which is necessary both for the solution of its dynamics, as
well asfor its control and simulation. The task of kinematic analysis
is to define the course of the position and orientation of the end
effector over time, its speed and acceleration, or other higher
derivatives of the position. Within kinematics, we distinguish four
basic tasks:

direct problem for location,
inverse problem for position,
direct problem for velocities,
inverse problem for velocities.

4.1 Thevelocity equation

Let us consider the open kinematic chain that consists of the
members, denoted as j, j+1,j+2, .., m—2, m—1, m. These
members are joint together with helical pair where ¥$*+1 denotes
the helical pair between members k and k + 1. Then the velocity of
member m with respect to member j isgiven as
Jym — Wjj+1 ]$j+1 +wj+1,j+2]+1$j+2 4ot wm—l,mm_1$m'

(6)
If the j-th member is the base of the serial robot and the m-th
member is the end effector, one gains the equation for relative
velocity of the end effector in the screw form. [3] At the same time,
we get the solution of the direct tasks for speeds. The resulting
velocity is found based on one configuration of the robot and the
relative velocities of its members. [6] Writing the equation (6) in the
matrix form

(v =)0, @)
where
J= (( 0$1)T ( 1$2)T (n—1$n)T) (8)

isthe Jacobi matrix (Jacobian) and

Q= (0)0,1 W12 W23 ... ‘Dn—l,n)T ()

the vector of relative velocities, we can find the solution of the
inverse problem for velocities, as well. Multiplying (7) from left
with an inverse J~! leads to the vector of relative velocities (9) in
theform

Q=1 ov)".

In the case of a parallel mechanism, the relative velocity of the
moving platform as the end effector of the mechanism must be the
same, regardless of the limb that is used to get the equation (6). The
main problem lies within the fact that not all the kinematic pairs in
the parallel mechanism are controlled. The solution is to eliminate
the passive kinematic pairs in (6) by reciprocal multiplication.
Repeating the process of multiplying (6) with the screw reciprocal
simultaneously to al the screws of the passive joints in the limb
through all the limbs of the mechanism leads to a system of
equations, given in matrix form

AAVP = BQ,, (10)
where
A=[$% 35 $5 $F $8 $E] (11
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is the matrix of screws reciprocal to screws of passive joints in
respective limbs. A isthe operator of polarity defined in (2),

B = diag[$Ff o $4,, $5 0 $a, $50 %0, $F 0%, $EoSa,, $Eo

$ag) (12)
is the diagonal matric of coefficients and

T
Q, = [wal, Wq,y Wqgr Wgy, Wgg, was] (13)

is the vector of relative velocities of the actuated kinematic pairs in
respective limbs (here, (11), (12), (13) are expressed as for the
parallel mechanism with six actuators). [3, 7, 8] If there exists the
inverse of the matrix AA, then multiplying (10) with (4A)~! we
obtain the solution of the direct problem for velocities. On the other
hand, if there exists the inverse of the matrix B, then multiplying
(10) with B~ provides us with the solution of the inverse problem
for velocities.

4.2 Singularities of a mechanism

Singularities of the serial mechanisms are identified via the Jacobi
matrix (8) from the velocity equation (7). The serial mechanismisin
asingular position when the Jacobi matrix is singular

det(J) =0,
or

det(JT) =0

in case the matrix J is not square. For parallel mechanisms we
determine the singular positions from (10). Three types of
singularities can be distinguished

= 1%typesingularity - matrix B issingular,

= 2"typesingularity - matrix AA issingular,

= 39type singularity - both matrices AA and B are singular. [3,
7

5. KINEMATIC ANALYSIS OF THE 3 DOF PLANAR
PARALLEL MECHANISM

Let us consider the planar paralel mechanism where the moving
platform is connected to the base by three serial chains of type RTR

(fig. 4).

Fig. 4. The 3-RTR planar parallel mechanism.

The position of the coordinate system (fig. 5) is as follows: the
mechanism lies in the plane xz, the axis y is perpendicular to the xz
plane, oriented in the sense of right-hand rule.
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Fig. 5. The coordinate system of the mechanism.

The angles are depicted in fig. 5. The lengths of respective members
are

|[ApA1l =Ly |ApAz2l =Ly |AgBol=L3
|BoB1l = L4 |BoB2l =Ls |BoCol =Lg
ICoC1l =Ly |CoCal=Lg

The mechanism has 3 degrees of freedom - a rotation around the
axis parallel to the axis y, atrandation in the direction of the axis x
and a trandation in the direction the axis z. According to this, the
twist of the moving platform is of the form

$m = (0,w,,0] v,,0,v, ).

Velocity of the moving platform is then expressed by (6) as
(0, wy, 0] v, 0,1, ) = wa,$a, + Va,$a, + wa, %4,

(0, wy,0] v, 0,v, ) = wp,$5, + Vs, $5, + wp, %5,

(0, (J.)y, Ol Vy» 0, v, ) = (UCO$CO + Ucl$cl + wCZ$CZ'

(14)

Now we find the screws corresponding to the joints in the limbs.
The revolute pairs are expressed as line vectors and the prismatic
pairs are expressed as couples. The screws of the kinematic pairs are
presented in tab. 1.

Tab. 1. The screws of the kinematic pairs in the mechanism.

Screws
Chain $4, = (010]000),
AgAq4, $4, =(000]L; cosa,0,L; sina),
$4,=(010|-L;sina,0, L, cos @).
Chain $5, = (010[00 L),
BB, B, $5, =(000|LycosB,0,L,sinp),
$p, = (010|—LssinB,0, Lz + Lscosp).
Chain $c, = (010]0,0,L; + Lg),
CoC1 Gy $¢, =(000|Lycosy,0,L; siny),
$c,
=(010|-Lgsing,0, L3+ Lg + Lgcosy).

Three degrees of freedom assume the presence of three actuated
kinematic pairs in the mechanism, onein each limb.

First, let us consider the location of the actuators in each chain as
follows:

= Inthechain AyA;A4,, itisthe prismatic pair A;.
= Inthechain ByB,B,, itistherevolute pair B,.
= Inthechain CyC;C,, itisthe prismatic pair C;.

Now we must find the screws reciprocal to passive screws in the
serial chains to transform (14) into the form of the input-output
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equation (10). For this purpose, we use (3) what leads to a system of
two equations with six unknows for each chain. In the AyA,A4,
chain, itis

(tcosa,u,t sina|v,0,w). (15)
Writing the reciprocal screw (15) as a sum of screws for separate
parameters,

t-(cosa,0,sina|0,0,0)+u-(0,1,0/0,0,0) +v-
(0,0,0]1,0,0)+w-(0,00]0,0,1)

we omit those screws that are reciprocal to every screw in the chain,
the active included. The screw reciproca to passive pairs in the
AyA;A, chainis

(cosa,0,sina|0,0,0). (16)

In the same manner, we would find the reciprocal screw in the
ByB;B, chain

(sinf,0,—cosB|0,Ls + LycosfB,0) a7
and inthe C,C,C, chain
(cosy,0,siny | 0,—(Ls + Lg) siny,0). (18)

Multiplying (14) with reciprocal screws in the order — the first
equation of (14) by (16), the second equation by (17) and the third
one by (18), we obtain the equation (10) in the form

0 cosa sina Wy
( Ls+ Lz cosf sin 8 —cosﬁ)(vx>=
—(Lz + Lg)siny cosy  siny Uy

Ly 0 0\ /Va
=<0 L 0>(w> 19
0 0 L,/ \vg

From (19) after multiplication with the inverse of the matrix of
coefficients on the left-hand side, we gain the velocity of the moving
platform for the instantaneous configuration and velocities of the
actuated pairs. On the other hand, multiplying (19) with the inverse
of the matrix of coefficients on the right-hand side allows usto solve
the inverse problem for velocities, i.e. the velocities of the actuated
kinematic pairs knowing the velocity of the moving platform and
the configuration of the mechanism at that moment.

Furthermore, we use equation (19) to identify singular positions of
the parallel mechanism. The mechanism isin a singular position of
the 1¥ type when

L, 0 0
0 Ly 0|=o.
0 0 L,

Since the lengths Ly, Ls, L, # 0, the mechanism cannot reach the 1%
type singular position. This means that the moving platform is not
able to move when the actuators are stopped. The mechanismisin a
singular position of the 2™ type when

0 cosa sina
Ls+Lzcosf  sinff —cosf| =0,
—(L3 + Lg)siny cosy siny

or

Lssin(a —y) + Lgsiny cos(f — a) + Ly sina cos(f —y) = 0.
(20)

Reaching the 2™ type singularity position requires such

configuration when (20) will be fulfilled.

Now we model the configuration where the actuators are located
symmetricaly, asfollows:

* Inchain AyA,4,, itistherevolute pair A,.
Inchain ByB; B,, it isthe revolute pair By.
= Inchain CyC,C,, itistherevolute pair C,.
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Here, the screw reciprocal to passive pairsin the AgA,4, chainis

(—sina,0,cosa|0,—L,,0). (21)
For the chain By B, B,, it isthe screw

(sinB,0,—cosB|0,Ls + LycosfB,0) (22)
and for the chain C,C; C,, it is

(siny,0,—cosy|0,Lg + (L3 + Lg) cosy,0). (23)

Again, we multiply the system (14) with reciprocal screws in the
order - the first equation of (14) by (21), the second one by (22) and
the third one by (23). This way we obtain the equation (10) in the

form
L, sina  —cosa sw,
Ls+ Lscosf sinf —cosf (vx>=
Lg+ (L3 + Lg)cosy siny —cosy /) \Vz
L, 0 0 Va,
=0 Ls+Lzcosf 0 <w30>.
0 0 Lg+ (Ls+ Lg)cosy ) \ V¢,
The mechanism isin asingular position of the 1% type when
L, 0 0
0 Ls+Lzcosf 0 =0. (24)
0 0 Lg+ (L3 + Lg) cosy

Even if =y = g the determinant (24) will not be equal to O
because lengths L,, Ls, Lg # 0. Therefore, the mechanism will never
reach the 1% type singular position. However, the mechanism can
reach the singular position of the 2™ typewhen @ = 8 = y. Then

L, sina —cosa
Ls+ Lycosf sinf —cosf|=0.
Lg+ (L3 + Lg)cosy siny —cosy

This can be prevented if we do not have the base and the moving
platform of the same length. Despite this, the mechanism can bein a
singular positionwhena = =y = 0.

Again, we consider the configuration with symmetrical location of
the actuators, this time in the prismatic pairs. The screws reciproca
to passive screws in the limbs are aready known for the limb
AgA14, and CyC;C, — these are the screws (16) and (18),
respectively. The reciprocal screw for the limb ByB;B, is of the
form

(cosB,0,sinB|0,—LssinB,0).
Applying the reciprocal screws on the (14), we obtain the equation

Vol. 13, issue 02

0 cosa sina\ /w, Ly 0 0\ /Va,
( —Lzsinf cosf sinﬁ)(vx> = (0 Ly, 0)(1731)_
—(L; + Lg)siny cosy siny/ \7; 0 0 L,/ \Vg

The mechanism will not reach the 1% type singular position since the
lengths L, Ly, Lg # 0. Also, it will not reach the 2™ type singular
position when the angles a, 8, y do not have the same value.

6. CONCLUSION

In the paper, we summarised the basic mathematical concepts of the
Screw theory. We have shown the connection of this mathematical
apparatus with mechanics and presented a known algorithm for
finding an input-output velocity equation for parallel mechanisms.
Subsequently, we applied it in solving the kinematic analysis of a
planar parallel mechanism with three limbs of the RTR type. We
have found the input-output form of the equation for the velocities
and conditions under which the mechanism will reach a singular
position inside its working space.
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Abstrakt Prispevok sa zaobera aktudlnym stavom kontroly a
merania elektri¢kove infraStruktiry v krajindch V4. Zabezpedenie
kvalitnej, bezpecnej a spolahlivej elektrickovej dopravy ma svoje
pravidl4 apredpisy, ktoré treba dodrziavat' z hl'adiska bezpe¢nosti
akvality poskytovanych sluzieb. V krajinach vysehradskej Stvorky
(Ceska republika, Madarsko, Polska republika, Slovenska
republika) je elektrickova doprava, resp. infrastruktira rozvinuta
v 28 mestach apre nastavenie optimalnych pristupov amoznosti
inovacii je nutné poznat’ aktualny stav procesu kontroly a merania
v dopravnych podnikoch. Pre tento zamer bol vytvoreny dotaznik,
venujuci sa kontrolam a meraniam elektrickovych trati. Cielom
prispevku je predstavit’ problematiku kontroly a merania z hl'adiska
zabezpeCenia kvality a bezpe¢nosti mestskej hromadnej dopravy vo
vybranych mestach.

Kradové dova bezpeénost, kvalita, meranie,

spol'ahlivost’

elektricka,

1. UvoD

Meranie je proces experimentélneho ziskavania hodnét jednej alebo
viacerych veli¢in ur¢itého druhu. Tieto veli¢iny nam poskytuju
hodnoty, ktoré si pre néds zaujimavé zhladiska dalSicho
spracovania, v respektive vyhodnocovania nameranych dét. Meranie
parametrov elektriCkovych trati v sietach mestskej hromadnej
dopravy je dolezité pre zabezpeCovanie kvalitnej a spolahlivej
dopravy v mestach. Elektrickové trate totiz nie s len kolajnice
atrolejové vedenia, ale tvoria ich aj d’alSie zariadenia, celkova
infraStruktara, ktora vyzaduje diagnostiku, Udrzbu aopravy.
V minulosti sa kontrola trati vykonavala len vizualnou obhliadkou,
avSak v dnesnej dobe, ked aj technologie pokrodili, dokéazeme
omnoho lepsie trat’ sledovat’ pomocou kamier, zdznamov pripadne
data merat’ automatizovane. Pre nastavenie optimalizacie procesov
merania trati, pripadne inovacii je potrebné poznat aktualny stav
procesov merania, ktory sme zistovali pomocou dotaznikového
Setrenia. [4; 10]

2. MESTA SELEKTRICKOVOU DOPRAVOU

Pre navrhnutie optimalnych opatreni, inovécii, rieSeni anavrhov je
dolezité najskor poznat' aktuane zabezpecenie v tejto oblasti.
Z tohto dévodu sme analyzovali pristupy k meraniu elektriCkovych
trati, ¢i uz po stranke technického alebo legislativneho
zabezpeCenia. Zoskupenie krajin vySehradskej Stvorky (V4) vzniklo
v roku 1993 atvori ju Ceska republika, Mad’arsko, Pol’sk4 republika
a Slovenska republika. Cielom vySehradskej stvorky je spolupraca
vo viacerych oblastiach spolo¢ného zaujmu v rdmci celoeuropskej
integracie, ¢o sa nakoniec v roku 2004 prejavilo vstupom do EU.
VySehradskl Stvorku spgja nielen obyvatel'stvo, ale aj historia
ahospodérska situécia. [9]

Elektrickova doprava je typicka pre vacsie mestd, predovsetkym
krajské, spoctom obyvatelov nad 150 000. Samozrejme vSetko
zévisi od historického usporiadania mesta a dopravy v fiom. [6]
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SLOVENSKA REPUBLIKA
BRATISLAVA
KOSICE

478 040
225 044

BRNO 145 400 566
LIBEREC 40 102 301
MOST A LITVINOV 37 92 142
OLOMOUC 314 99 489
OSTRAVA 124 295 653
PLZEN 44 168 034

PRAHA 1 325 280

BUDAPEST 1 686 222
DEBRECEN 18 201 704
MISKOLC 22 143 502
SZEGED 157 930

BYDGOSZCZ

84 324984

CZESTOCHOWA 29 204 730
ELBLAG 32 112 445
GDANSK 119,2 487 834

GORZOW WIELKOPOLSKI 25 114 567
GRUDZIADZ 18,6 88 658
KATOWICE (METROPOLIS GZM) 344 2 142 800
KRAKOW 188 807 644
1ODZ 290 648 711
OLSZTYN 32 166 697
POZNAN 146 536 818
SZCZECIN 108 387 700
TORUN 56 194273
WARSZAWA 264 1 862 402
WROCLAW 200 673 531
LEGENDA [] ANO
NIE

Obrézok 1. Mesta vramci V4 selektriCkovou dopravou. Zdroj:
Vlastné spracovanie, [17].

V ramci dotaznikového Setrenia sme pripravili tabulku vsetkych
miest selektrickovou dopravou, rozdelenou podla krajiny. Ako
modzeme vidiet’ v tabulke najviac dopravnych podnikov sa nachadza
v Pol'skej republike, priCom tu vieme najst’ aj najvacsi dopravny
podnik s velkostou prevadzkovanej siete cez 300 km. Mesto
Katowice sa spaja elektriCkovou dopravou s viacerymi okolitymi
mestami. Vytv&ra tak region GZM (Goérnoslasko-Zaglebiowska
Metropolia), ktory dokaze svojou rozlohou obslizit’ cez 2 miliony
obyvatel'ov. Prave velkost' tychto prevadzok potom odzrkadluje
situdciu  so zabezpeCenim kontroly a merania elektrickovej
infrastruktdry, kedy najjednoduchS$im stavom je disponibilita
meracou elektrickou.

Meracia elektricka je nastroj, ktory dokéaze sledovat’ viacero
parametrov trati naraz, preto preurychlenie procesu merania sme
povazovali ako najdolezitejsi faktor velkost sieti dopravnych
podnikov. Cim vigsia dopravnd sief, tym by proces s meracou
elektrickou trval kratSie. Z dévodu prehladnosti sme vytvorili
z Udajov v obrézku ¢islo 1 aj kruhovy graf v ktorom sme takisto
rozdelili dopravné podniky na malé, stredne velké a velké. [17]
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Graf 1. Velkosti prevadzkovanych sieti dopravnych podnikov,
jednokol’ajne. Zdroj: Vlastné spracovanie.

Velkost siete

m (0-50) km
 (50-120) km

M (120+) km

Z grafu mOZeme vycitat, ze najviac dopravnych podnikov ma
naozaj rozsiahle siete, audrziavat' ich v poZadovang kvalite je
naro¢né. Velkosti sieti s uvazované jednokol'ajne, ¢o znamena, ze
s¢itavame kilometre trati v smere do centra mesta av smere z centra
mesta.

Kedze nepozname technologické zabezpeCenie dopravnych
podnikov, pre optiméalne nastavenie pristupov amoznosti inovacii
sme potrebovali ziskat" odpovede na niektoré z otazok tykajlce sa
merania trati. Vytvorili sme dotaznik v platforme Google Forms.
Z dévodu zjednodusenia vyplania dotazniku sme vytvorili 4
jazykové verzie identickych otézok v Uradnych jazykoch krajin V4.
Pytali sme sa predovSetkym na meracie vozidla. Meracie vozidlio
sme definovali v dotazniku ako elektricku, ktora je prispdsobena na
meranie viacerych parametrov (veli¢in) elektriCkovych trati.
Dotaznik sme v Uvode rozddili na tri sekcie. Prva sekcia bola
venovana vSeobecnym otazkam, ako napriklad nazvu dopravného
podniku, ¢&i velkosti prevadzkovanej siete. Niektoré z tychto
vSeobecnych Udajov méZeme najst’ aj v obrézku &islo 1. [9]

Po tychto otazkach sme mohli prejst na otazku, ktora rozdelila
dopravné podniky na dve hlavné skupiny. Na tie, ktoré viastnia
meraciu elektri¢ku a na tie, ktoré nevlastnia meraciu elektricku.

V druhej Casti odpovedali podniky Smeracou elektrickou. Otazky
boli Specifikované konkrétne na meracie vozidlo. Aky typ vozidla
(elektricky) je prerobeny na meraciu elektricku, aké veli¢iny vedia
sledovat’ s meracou elektriCkou a ako Casto s meracou elektrickou
chodia kontrolovat' trate. Dalej sme sa pytali na pripojné vlecky,
ktoré by sa potencionalne mohli zapojit za meraciu elektricku
avedeli by sledovat d’alSie parametre. Doélezita je aj vzajomna
spolupréca medzi dopravnymi podnikmi, apreto sme sa pytali, ¢i
menSim  dopravnym  podnikom  srovnakym  rozchodom
zapoZitiavajii meraciu elektricku na kontrolu trati. Dalej sme sa
zaujimali oto, ¢i je meracie vozidlo jednougelové, alebo nachadza
vyuzitie @ vinych sférach (napr. snehovy pluh alebo na
zavlaZovanie trate). Zaujimali nés aj snimané veliiny na kazdom
prevadzkovanom vozidle, ktoré jazdi s cestujicimi. [8]

V tretej Casti dotaznikového Setrenia sme oslovili dopravné podniky,
ktoré nedisponuju meracou elektrickou. Otazky boli smerované na
dovody, kvoli ktorym nevlastnia takuto elektriCku, ako inak
vykonévaju merania akontroly na tratiach, ked’Ze je to normativne
oSetrend oblast. A na zéver sme sa pytali rovnak( otédzku ako
v predchadzajucej Casti, ato ktoré veli¢iny sleduji na
prevadzkovych vozidlach, pripadne ¢&i tieto zaznamenané Udaje
pouzivajl g ako podklad naopravy a Udrzbu trati. [8]
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Po vytvoreni dotazniku sme museli kontaktovat’ konkrétnych T'udi,
ktori sa v danych dopravnych podnikov zaobergji prave touto
problematikou, maji na starosti kontroly trati astym spojend
realizéciu Udrzby. Na oficidnych strankach dopravnych podnikov
tieto kontakty k dispozicii nie st, avsak aj tak sa nam podarilo najst’
univerzdlne emailové adresy, ktoré sme vyuzili. Dopravné podniky
naprie¢ Ceskou republikou a Slovenskou republikou boli oslovené
priamo. Takto sme rozpodali dotaznik do vSetkych 28 miest
selektrickovou prevadzkou a ¢akali na odpovede. Spétni vézbu
v podobe zodpovedaného dotazniku sme dostali od 7 dopravnych
podnikov, niektoré podniky sa vyjadrili emailovou odpovedou
bez vyplneného  dotazniku, niektoré odpovedali telefonickou
komunikaciou na dant tému. Celkovo sa nam teda vyjadrilo
12 dopravnych podnikov, ¢o je necela polovica. [9]

V désledku nizkej navratnosti sme zhrnuli p& bodov, ktoré ju
mohli zapri¢init. Prva pri¢ina je malo ¢asu na vyhodnotenie
dotazniku, dalej urcite velky problém tvorilo aj adresovanie
konkrétnych osbb. Univerzalne maily dopravnych podnikov,
prijimaju denne stovky mailov, amohlo sa stat, Ze naSu ziadost
prehliadli g napriek viacerym vyzvam znaSej strany. Pokial by
mail bol adresovany konkrétnym osobam mézeme predpokladat’, Ze
odpovedi by sa vrdtilo viac. Stretli sme sa snazorom, Ze niektori
zamestnanci nebudi zo sukromného u¢tu odpovedat’ na pracovné
zélezitosti, nakol’ko maji pracovny mail vytvoreny na ineg
platforme. Preto ked’ nam prisla takato odpoved’, rozhodli sme sa
poslat’ dotaznik vo forme pdf, pri¢om sa do neho dalo vpisovat’ iba
Vv tlaenej podobe. Poslednou pri¢inou mohlo byt aj predavanie
Know-How internych informécii o konStrukcii  amoznostiach
merania trati. Ked’Ze sa ndm po prvej vyzve nevratila ani polovica
odpovedi, rozhodli sme sa poslat este dalSie dve vyzvy v
dihSom ¢asovom horizonte. Po zbere potrebnych Gdajov/informacii
sme presli na vyhodnotenie odpovedi. [8]

3. VYHODNOTENIE DOTAZNIKOVEHO SETRENIA

Po zosumarizovani vSetkych odpovedi, sme sa rozhodli vyplnit
vergine dostupné odpovede Vv prvej Casti na vSeobecné otazky.
V ramci vypliania sme zistili aj to, ktoré podniky disponuji
meracou elektri¢kou. Meracou elektrickou disponuje 7 dopravnych
podnikov. Bratislava, Ostrava, Praha, Brno, Budapest, VarSava
aLodz, pricom meraciu elektricku mali do roku 2019 aj Kosice.
ZvySSie spomenutych podnikov, sme obdrzali odpovede od
Bratislavy, Prahy, Ostravy a Budapesti.

3.1 Prva cast’ dotaznika

Ako sme spomenuli vySSie niektoré otézky v prvej Casti dotaznika sa
zhodovali sudajmi, ktoré si zhrnuté v obrézku ¢islo 1. Jednou
z tychto otazok bola velkost’ prevadzkovanej siete. Otazku sme sa
pytali z doévodu, aby sme vedeli dopravné podniky rozdelit’ na malé,
stredné avelké prevadzky. Malé dopravné podniky s velkost'ou
siete maximalne do 50 km, stredne velké dopravné podniky
svelkostou siete od 50 km do 120 km a nakoniec vel’ké dopravné
podniky svelkostou siete nad 120 km, tak ako je znazornené
v grafe Cislo 1.

Dalsia otazka, na ktori sme sa pytali, bola, Ze &i v dopravnom
podniku vlastnia meraciu elektri¢ku. Odpoved’ ngdeme v kruhovom
grafe ¢islo 2, kde moézeme vidiet, Zze iba 25% dopravnych podnikov
sa stard o diagnostiku svojich trati pomocou merace;j elektricky. [8]
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Graf 2. Dopravné podniky smeracimi elektrickami. Zdroj: Vlastné
spracovanie.

Disponovanie meracim vozidlom

H Ano

H Nie

Elektricky, ktoré presli prerabkou na meracie vozidla st rézne, ¢i uz
typovo alebo samotnym vybavenim elektricky. V Slovenskej
republike av Ceskej republike to su tyristorové elektri¢ky Tatra T3,
ktoré ovladli ¢eskoslovensky trh v 80. rokoch 20. storoc¢ia. KedZe to
nie si nizkopodlaZzné aklimatizované vozidla, nespifiaji tandardy
apreto sa ich dopravné podniky postupne zbavuju avymietiaju za
moderné, klimatizované a nizkopodlazné. Niektoré ale nadli vyuzitie
ako sluzobné, technologické ¢i meracie vozidla. Na Obrazku ¢islo 2.
si vyobrazené vsetky meracie elektricky dopravnych podnikov,
ktoré sa nachadzaju v dopravnych podnikoch miest V4. [3; 14]

— 1 e gt

Obrazok 2. Meracie elektricky dopravnych podnikov V4, 1. rad:
zl'ava Dopravny podnik Ostrava, Dopravny podnik Praha, Budapesti
Ko6zlekedési KOzpont. 2. rad: zl'ava Dopravny podnik mesta Brna,
Tramwaje Warszawskie, Dopravny podnik Bratislava, MPK 1.6dz.
Zdroj: Vlastny, [1; 16; 19].

Odpovede sme vSak dostali jedine zBratidavy, Dopravného
podniku v Ostrave, Dopravného podniku v Prahe aod Budapesti
Kozlekedés  Kozpont (Centrum dopravy v Budapesti).
S Dopravnym podnikom mesta Brno sme odkonzultovali danu
problematiku telefonicky, ¢ize odpovede sa nam nepodarilo ziskat’
jedine zPol'ska. Uvedené je spracované vV druhej casti
dotaznikového Setrenia

3.2 Druha &ast’ dotaznika

V Slovenskej republike urCuje vyhlaska Ministerstva dopravy, post
atelekomunikécii Slovenskeg) republiky 350/2010 Z. z. stavebny
atechnicky poriadok drah, priCom urcuje kontrolu vybranych
zariadeni alebo samotnych telies elektrickovych trati v prilohe ¢&islo
23. Vtejto prilohe udava maximalny casovy interval medzi
prehliadkami. Ani vo vyhlaske, ani v prilohe v&ak nie je napisané,
ako sa maju jednotlivé prehliadky vykondvat. Samozrejme
najjednoduchsi  spbsob zozbierania viacerych Gdajov naraz je
prostrednictvom meracej elektricky. Jedna z naSich prvych otézok
v druhej kapitole sa pytala na normativne/legislativne zabezpecenie
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elektrickovych drah. V kazdej krajine je minimalne jedna vyhlaska,
ktora sa Specializuje na elektrickové trate, v ktorgg sa mimo
vSetkého spomina aj projektovanie elektrickovych trati, samotna
vystavba aparametre, ktoré sa maju sledovat’ podas prevadzky
elektrickovej dopravy. Otazku sme teda Specifikovali podla vyssie
spomenutej slovenskej vyhlasky, kde sme pridali 8 moznost’ ,,iné*.
Do tejto moznosti iné mohli predstavitelia dopravnych podnikov
vpisovat’ aj d’alSie parametre ktoré sleduju, pripadne ktoré maju
nastavené v miestnych vyhl&skach a z&konoch. [2; 15]

Graf 3. Parametre, ktoré sleduju dopravné podniky pocas merania na
tratiach. Zdroj: Vlastné spracovanie.

Merané velic¢iny

Poéet dopravnych podnikov (-)
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Sledovany parameter/veli¢ina (-)

Ako bolo spomenuté vySSie na tito otdzku nam odpovedai 4
dopravné podniky, pricom vSetky sa zhodli na sledovanych
parametroch/veli¢inach: vyska medzi hlavou kol'ajnice a trolgjovym
vedenim, spoluprdaca vedenia so zberatom elektricky a prejdenegj
vzdialenosti. Parameter spolupracu trolejového vedenia so zberacom
elektricky by sme vedeli v ur¢itom slova zmysle zadefinovat’ aj ako
klPukatost’ trolejového vedenia. V budapeStianskom dopravnom
podniku navyse sleduji aj rozchod kol'ajnic, ktory je tiez zahrnuty
vnorme avo vyhlaske. V Dopravhom podniku Bratisava sa
rozchod kol'ajnic sleduje manuélne, so zariadenim, ktoré sa nazyva
rozchodka. Meraci technik tlaci pred sebou meraci pristroj, ktory
zaznamenava vzdialenost’ medzi kolajnicami. V Budapesti navySe
sleduju g teplotu okoliaa obliiky na tratiach. Ked’Ze meteorologické
podmienky ovplyviiuji stav trate, je potrebné vediet' v akych
podmienkach okolia pracujeme. Pri vySSich letnych teplotéch sa
trolgjové vedenie zlozené predovSetkym z medi aprimesi d’alSich
kovov rozpina atym vznikau na trati previsy. Pri prejazde
elektricky tsekom, kde sa nachadza previsnuté trolejové vedenie si
ho zbera¢ vytla¢i smerom nahor a z ,konvexnej funkcie® vznikne
.konkévna funkcia‘. Ztohto poznatku automaticky vyplyva, Ze
trolegjové vedenie bude vySSie nez obvykle byva, aak sme
oboznameni stouto skutoCnostou, sta¢i iba pridat zdvazia na
vymenné polia atym napnat’ trolejové vedenie. Obluky na tratiach
kontrolujd g v Ostrave (Dopravny podnik Ostrava) pomocou
$pecialnej pripojnej vlecky za elektrickou, na ktorej st zavazia
zdovodu stability nakolajniciach, predovsetkym v obldkoch
ameracie zariadenie, ktoré dopo¢itava radiusy trati. [11; 12; 13]

Vol. 13, issue 02

Prehliadky, merania a opravy na elektri¢kovej drihe
A

Prehliadky a merania

Najdlhii €asovy interval medzi

Pol. | Predmet a spdsob prehliadky Objekt

prehliadkami
1. Pochddzka trate vietky kolaje 1 mesiac
2. Prehliadka vhybiek vaetky vyhybky 1 mesiac
3, Jh:eranle geometrickej polohy kola- kolaje a vjhybky 12 mesiacov
4. Komplexnd prehliadka trate vietky kolaje 12 mesiacov
5, | Prehliadky mostov o kondtrukeii o 36 mesiacov

podobnych mostom

6. Prehliadka trakéného vedenia vietky 12 mesiacov

" . zariadenia uréené na organizaciu
Prehliadka oznamovacich a zabez- | " . . N - < -
1. ariadenie dopravy na elektrickovej urci prevadzkovatel drahy

ecovacich zariadeni < . ) e
P dréhe a informovanie cestujlcich

Ak nie je moZné urit, &i stav zariadenia do nasledujice] prehliadky v uvedenej lehote bude vyhovujlci, je nutné
lehotu na vykonanie prehliadky ohrozeného tiseku primerane skratit,

Obrazok 3. Priloha ¢&islo 23 vyhlasky 350 zroku 2010 Zbierky
zékonov [18].

Podr’a prilohy ¢islo 23 vyhlasky 350/2010 Z. z. maximalny ¢asovy
interval medzi prehliadkami, ¢i uz trolejového vedenia alebo
geometrickej polohy kolajnic je 12 mesiacov. Z dévodu
udrzatelnosti je ale nevyhnutné vykonavat merania tychto
parametrov  pravidelnejSie. NajCastejSie vykonavaju  merania
v Budapesti, ato konkrétne asponi raz za tri mesiace. Ked’Ze ich
meracia elektricka sleduje najviac parametrov z opytanych
dopravnych podnikov, objavuje sa na trati pomerne Casto. Suvisi to
g svelkostou prevadzkovanej siete, pokial’ sa meranie vykonava
v noci, pripadne v prepravnych sedlach, nedad sa prejst cela
elektrickova siet’ Budapesti za tak kratku dobu. Aspon raz za
6 mesiacov vychadza na trat prazska elektricka, ktord ma tiez
pomerne velkd siet, a musi ju skontrolovat. Aspon raz za
12 mesiacov, ¢o je v konec¢nom désledku maximalny interval medzi
prehliadkami, vychadzajt elektricky v Bratislave av Ostrave.

Graf 4. Interval meraniatrati s meracou elektrickou. Zdroj: Vlastné
spracovanie.

Ako casto sa vychadza s meracou elektrickou na
trat?

(0-3) mesiace
M (3-6) mesiacov
M (6-12) mesiacov
M (12-24) mesiacov

M viac ako 2 roky

4. DISKUSIA A ZAVER

Meranie akontrola elektriCkovych trati je dbleZity proces v kazdom
dopravnom podniku s elektri¢kovou dopravou. Vysledkom z tychto
merani sl takisto jednym z najdoleZitejSich dokumentov pri
sprevadzkovani novych trati a sluzi ako zaruka kvality, bezpecnosti
aspolahlivosti. Technicko-bezpeénostna sktska novych trati sa
vykondva takisto @ V Zelezniénej doprave, kde je toto vzdy
zabezpeCené diagnostickym vozidlom. Pri  porovnani zéberu
zelezni¢nej  dopravy, posobiacej na celom uUzemi Statu
aelektrickovej dopravy iba vjednom meste, je na mieste mat
problematiku kontroly amerania vlastng infrastruktiry adekvatne
zabezpecenu.

103



GRANT journal
ISSN 1805-062X, 1805-0638 (online)

EUROPEAN GRANT PROJECTS | RESULTS | RESEARCH & DEVELOPMENT | SCIENCE

Dopravné podniky, ktoré vlastnia meracie elektricky by mali zvazit’
zautomatizovanie merania rozchodu pomocou meracej elektricky.
Meranie rozchodu sa dd vykonavat pomocou 3D skenovacich
zariadeni pripevnenych na podvozkoch elektricky, pricom zaroven
by sa dali vyhodnotit' aj kvality zvarov na kol'ajniciach, kritické
miesta avytvargjUce sa praskliny vovnitri materidlu, ktoré
»rozchodkou" odhalit’ nevieme. Sledované parametre st dodlezité
z hladiska bezpecnosti a kvality poskytovanych dluZieb, ztohto
pohladu je pre dopravné podniky vyhodné inovovat pristupy
k meraniu a zabezpeceniu prevadzkyschopnosti elektrickovych trati.

(9]

Technicky potencidl meracej elektricky je uz teraz omnoho S$irsi,
uvazovat moézeme aj o merani d’alSich veli¢in, so zohladnenim
neist6t merania. Jedna z vizii pre vSetky dopravné podniky by mohla
byt Gplne nova stprava meracich vozidiel (elektri¢iek/elektricka
skibom), ktoré budii spojené v zapojeni PX, kabina vodica
elektricka na obidvoch stranach — v oboch smeroch jazdy, takto
upravené elektricky budi moct vykonavat’ merania na vsetkych
elektrickovych tratiach, vratane tych, ktoré su zakoncené tvratou.
Na jednom zvozidiel by mohol byt konStrukéne upraveny
podvozok, bez magnetickej (kol'ajnicovej/miidzovej) brzdy, kde
suCastou tohto systému bude meranie geometrickej polohy
kol'ajnice, vratane merania rozchodu, taktiez meranie prie¢neho
profilu kolajnic, respektive opotrebenie kol'ajnic. Prejazdom by sa
mohla snimkovat’ cela trat’ a nasledne vyhodnotit’ aj prejazdny profil
trate, ktory nemonitoruje ziadny dopravny podnik, respektive sa
sleduje, pomalym prejazdom prevadzkovanej elektricky. Potencidly
meracich  vozidiel pre  vyskumné  ucely, zber  dat
aprevadzkyschopnost’ mestskej hromadne;j elektrickovej dopravy su
zamerané predovSetkym na parametre trolejového vedenia. Do
budicna je mozné okrem kl'ukatosti trolejového vedenia, vysky
anarazov zberaCa mozné sledovat’ aj opotrebenie samotného
trolgjového vedenia, napgjacich bodov apredchadzat tak
mimoriadnostiam v doprave. ~ Stbor  meracich  &innosti
spredpokladom stanovenia meranych veli¢in vytvéra zéklad pre
dalsie zdokonalovanie v tejto oblasti — meracie elektricky maja
potencial pre zber dalSich parametrov o elektrickovych tratiach,
samotné vyhodnotenie nameranych dat je tiez velmi zlozitou
otazkou. Tychto parametrov je viac aje nutné sa neustale zamyslat’
nad novymi technolégiami pre tieto merania, vrdane ich
vyhodnotenia. Najviac samotné meranie geometrickych parametrov
(statické parametre) dnes uz nestadia, je potrebné sledovat’
sofistikovanejsSie dynamické parametre dolezité pre bezpecnu
prevadzku elektrickovych trati. Cielom pre kvalitnejSie meranie je
zvySenie presnosti nameranych Udajov a potom celkovej interakcie
jazdy elektricky po elektrickovych tratiach, kde ako vyplynulo
podnik z Budapesti. Do budicna mézeme uvaZovat' aj o d’alSich
vybranych parametroch, medzi ktorymi existuje spojenie ateda
zavislost medzi uvedenymi parametrami. Je potrebné ich mozné
korelacie identifikovat, sledovat’ a rozpracovavat dalej. Tieto
vysdedky je nutné potom podrobnejsie analyzovat’ hlavne z hl'adiska
zivotného cyklu elektrickovych trati a ich (drzby. Vztahy v rdmci
celkovej interakcie jazdy elektrickového vozidla po elektrickovej
trati st dolezité pre zdokonalovanie systému mestskej elektrickove;j
dopravy. Na objektoch elektriCkovej infrastruktiry mozeme
kvalitativne akvantitativne urCovat’ vlastnosti, ktoré si pokryté
jednotlivymi veli¢inami, pokial’ ich dokaZeme exaktne definovat’,
budt slazit pri dodrzani potrebnych parametroch k sledovaniu
azlepSovaniu celg infradtruktiry, vratane vyhodnotenia parametrov
neistét merania. Uvedené prvky diagnostiky celg infrastruktdry s
dolezité pre dalsie hodnotenie technického stavu a kvalitu
sledovanych parametrov trati. [7; 9]
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Abstrakt Tento ¢lanek popisuje vypocet inosnosti betonové desky s
rozptylenou ocelovou vyztuzi v protlaéeni podle aktualné
zpracovavané 2. generace navrhovych norem, konkrétné dle
dostupného navrhu normy FprEN 1992-1-1:2023. Vypocet je
proveden na vzorovém modelovém piikladu, ktery byl v roce 2023
ovéfen experimentalné. V zavéru Clanku je vypoctend unosnost
porovndna s vysdedky experimentu a je provedeno zhodnoceni
predkladaného vypocetniho postupu.

Kli¢ova slova Beton s rozptylenou ocelovou vyztuzi, Dratkobeton,
Protlaceni, FprEN 1992-1-1:2023

1. UvoD

S betonovymi  konstrukcemi vyztuzenymi pouze rozptylenou
ocelovou vyztuzi se lze v praxi bézné setkat —jedna se o prumyslové
podlahy na terénu, primarni osténi tunelti, piipadné¢ se rozptylena
ocelova vyztuz pouziva jako doplnék ke klasické betonarské
vyztuZi. V Geském prostiedi vSak stale chybi platny normovy
predpis, ktery by poskytoval pravidla pro navrh konstrukénich prvka
z betonu s rozptylenou ocelovou vyztuzi. To se ma zménit s
pfichodem 2. generace navrhovych norem znamych pod pojmem
,.EBurokéd“. V soucasnosti je k dispozici ndvrh normy pro betonové
konstrukce s oznafenim FprEN 1992-1-1:2023 [1]. Tento ptedpis
uvadi pozadavky pro navrh jak béznych zZelezobetonovych
konstrukci, tak i pro betonové konstrukce s rozptylenou ocelovou
vyztuzi. Lze predpokladat, ze schvaleni této normy prisp&je k
roz$ifeni pouzivani dratkobetonovych konstrukci v praxi.

Jednou z moznych oblasti aplikace drétkobetonu je zvySeni
unosnosti konstrukce ve smyku pfi protlaceni. Jedna se o oblasti
soustfedéného namahani desky pod lokalné pusobici silou nebo v
misté bodového podepieni. V téchto mistech dochazi ke koncentraci
smykovych sil do malé oblasti a unosnost téchto mist je nutno oveftit
vypoctem. Pokud je tinosnost desky nedostatecnd, lze unosnost
prifezu zvysit pouzitim rozptylené ocelové vyztuze. Postup vypoctu
unosnosti v protladeni betonové desky s rozptylenou vyztuzi je
uveden v FprEN 1992-1-1:2023 [1] a detailné je rozebran v tomto
¢lanku. Samotny vypocet je aplikovan na modelovy piiklad, ktery
byl experimentalné ovéfen v ramci 3. roéniku mezinarodni soutéze
,Blind Simulation Competition“ potfadanou organizaci fib
(Fédération Internationale du Béton).

2. MODELOVY PRIKLAD

V prubéhu roku 2023 se konal 3. ro¢nik mezinarodni soutéze ,,Blind
Simulation Competition s cilem ovétit schopnost soucasnych
numerickych modelt predikovat chovani dratkobetonové konstrukce
pti zatézovaci zkouSce. V ramci soutéze byly uskute¢nény realné
zatézovaci experimenty dvou dratkobetonovych desek zatizenych
bodovou silou. Na zaklad¢ tohoto experimentu je proveden vypocet
unosnosti dratkobetonové konstrukce v protlaceni dle FprEN 1992-
1-1:2023 [1] a vysledky jsou v zavéru porovnany.

Usporadani zatézovaci zkousky bylo urceno poradatelem soutéze.
ZkouSeny byly dva vzorky shodné betonové desky puadorysnych
rozmért 2,55 m x 2,55 m a tloustky 180 mm. Kazda z desek byla
ukotvena k zakladu po obvodu kruhu o poloméru 1,186 m pomoci
12 svislych ty¢i Dywidag. Stied desky byl viuéi zakladu rozpiran
zatézovacim pistem. Konec pistu byl opatien roznaseci ocelovou
deskou s rozméry 200 mm x 200 mm.
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Betonova deska byla ve stfednich pruzich vyztuzena klasickou
ohybovou vyztuzi. Na hornim taZzeném povrchu bylo v obou
smérech umisténo 11 prut o priméru 12 mm ve sttedovém pruhu v
rozte¢i 100 mm. Na spodnim tlaCeném povrchu bylo ve stejnych
pozicich umisténo 11 pruti o priméru 8 mm v kazdém sméru. Kryti
vyztuze bylo 20 mm.
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Obrézek 2: Vlyztuzeni desky [2]

Desky byly provedeny z betonu téidy C50/60-XD3(P) CLO,20-
Dmax14 S5. Pro namichani betonové smési bylo pouzito kamenivo
nejveétsi frakce 6/14 mm. Materidlové parametry byly ovéfeny na
zkuSebnich vzorcich. Se¢novy modul pruznosti v tlaku po 22 dnech
je 26,35 GPa. Primérna pevnost v tlaku stanovena na valcich dle NP
EN 12390-13:2014 ve stejné dob¢ je 50,15 MPa. Beton je vyztuzen
rozptylenou vyztuzi z ocelovych vlidken HE ++ 90/60 s pevnosti v
tahu 1900 MPa. Obsah vlaken ve smési je 60 kg/m°. Na osmi
vzorcich byla zméfena zbytkova pevnost v tahu za ohybu stanovena
podle doporuceni fib Model Code 2010. Jedna se o zkousku dle EN
14651 [3] v ttibodovém ohybu na tramcich s vrubem. Vysledkem
téchto zkousek jsou diagramy zavislosti pusobici sily a rozevieni
trhliny (CMOD) na spodnim taZeném povrchu tramce. K dispozici
bylo 8 zatézovacich diagramti. Stfedni hodnota CMOD; = 2,5mm
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¢inni fg smean = 6,59 MPa. Déle byly provedeny pevnostni zkousky
betonaiské vyztuze. Mez kluzu se pohybuje kolem 600 MPa.
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Obrézek 3: Zatézovaci diagramy L-CMOD zkuSebnich vzorkii dle
EN 14651 ze zaddni soutéze [2]

3. POSTUP VYPOCTU DLE FprEN 1992-1-1:2023

Navrhu betonovych konstrukci s rozptylenou ocelovou vyztuzi je v
nové generaci eurokddu vyclenéna samostatna informativni ptiloha
L [1]. V této ptiloze jsou shrnuty vSechny podstatné body navrhu:
od dil¢ich soucinitelti bezpecnosti, pies stanoveni pevnostnich tfid,
po jednotlivé posudky a konstrukéni zasady. Vypocetni postup
unosnosti v protlaceni je uveden v kapitole L.8.4. Navrhova
unosnost dratkobetonové desky v protladeni vztazena na plochu
kontrolovaného prufezu se stanovi dle nasledujiciho vzorce:

Trd,cf = Nc " Tra,c T NF * freua = Ne¢ " TRdc,min T fruas
kde

Ne = Tra,e/Tea < 1,0;

Tra,c j€ stanoveno dle 8.4.3(1) stejného piedpisu;

ne = 0,4;

TRdc,min j€ Stanoveno dle 8.2.1(4) stejného predpisu.
Vyse uvedeny vzorec pri¢itd k inosnosti prifezu bez smykové a
rozptylené vyztuze (n.-trqc) dalsi ¢len zohlediujici zvyseni
tinosnosti piidanim rozptylené ocelové vyztuze (M - freua)- A tO
konkrétné ve vysi 40 % freuq. V kapitole L.5.5.1 Navrhové zbytkové
pevnosti v tahu je navrhova hodnota zbytkové pevnosti v tahu
zohlednjici vliv vlaken fry,q definovana nasledujicimi vztahy:

freua = freuet/VsE;
frtuer = Ko " Kg * 0,33 frak-

Soucinitel kg zohledniujici orientaci ocelovych vlaken je definovan
ve stejné kapitole v odstavci 4. Pro smykova namahani pfi
protlaceni je jeho bezpecna hodnota stanovena jako 1,0.
Alternativné lze pouzit hodnotu vyssi, tu je vSak nutné stanovit na
zékladé informaci o zpusobu vyroby dratkobetonu a ovétenych
teoretickych postupech. Soucinitel kg zohlediujici velikost tahové
zony, kterd se podili na poruseni, je stanoven v intervalu mezi 1,0 a
1,5. Pro konzervativni vypocetni postup bez dalSiho podrobného
zkouméni Ize pro soudinitel uvazit hodnotu 1,0. Charakteristicka
hodnota zbytkové pevnosti v tahu za ohybu fg s, pii CMOD; =
2,5mm se stanovi dle EN 14651 [3] na zdkladé zkousky v
tifbodovém ohybu na tramcich s vrubem. Souéinitel spolehlivosti
drétkobetonovych konstrukci ysg je pro trvalé a doGasné navrhové
situace stanoven na hodnotu 1,5.
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Unosnost priifezu bez smykové a rozptylené vyztuze Tgq, Vychazi
z aktudln¢ platného postupu dle EN 1992-1-1 [5] s dil¢imi
upravami. Nové do vypocltu vstupuje parametr popisujici drsnost
smykové trhliny zavisgjici na typu betonu a velikosti kameniva.
Nékteré¢ dal$i soucinitele jsou upraveny nebo stanoveny jinak.
Konkrétné se tedy Unosnost prifezu bez smykové vyztuze pii
protlaceni 7z, . stanovi nésledujicim zplsobem:

22 k(100 oy o -Z—“j)g <

TRd,c = Y : kpb

% : \/fckl
kde

Yy je dil¢i soucCinitel spolehlivosti pro namahani smykem a
protlaéenim (hodnota bude upfesnéna v narodni piiloze, vychozi
hodnota pro trvalé a docasné situace ¢inni 1,40),

kpp je soucinitel smykového gradientu pfi protlaceni, ktery lze

vypocitat jako: 1 < kp, = 3,6 /1 - bb—o <25,
0,5

P1 = /Pix Py, Kde px @ py, je stupeit vyztuZeni podélnou
vyztuzi v prislusném sméru,

fer je charakteristickd vélcova pevnost betonu v tlaku ve stéri 28
dni,

dgug je parametr popisujici drsnost smykové trhliny, ktery je pro
betony f., < 60MPa stanoven jako 16 mm + Diyyer < 40mm
(Diower J€ neniz8i hodnota velikosti i

kameniva pro nejvyssi
pouzitou frakci v betonové smési),

dyy+d e o TR
d, = %, kde d,,, ad,, je ucinna vyska priifezu pro pfislusny
Smer.

Poloha kontrolovaného obvodu b, 5 kolem lokéni podpory, kde se
provadi posouzeni na smyk pii protlaceni, je posunuta do
vzdalenosti 0,5 - d,, dle schématu nize. Dale do vypodétu vstupuje
délka obvodu nalici podpory b.

Obrézek 4: Poloha kontrolovaného obvodu b, (1 — kontrolovany
obvod, 2 — podpora) [1]

4. VYPOCET UNOSNOS?I DRATKO!SETQNOVE
DESKY VE SMYKU PRI PROTLACENI

Zde je uveden konkrétni vypocet unosnosti dratkobetonové desky ve
smyku pfi protlaeni na modelovém piikladu, ktery byl ovéfen
experimentalné. Pro porovnatelnost vypoctu dle FprEN 1992-1-
1:2023 [1] s vysledky experimentu jsou vypocty provedeny s dil¢imi
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soudiniteli bezpecnosti odpovidajicimi hodnoté 1,0 a pro stfedni
hodnoty pevnosti materidu.

V prvnim kroku je stanovena hodnota unosnosti prifezu bez
smykové vyztuze a bez rozptylené ocelové vyztuze. Tato Unosnost
se pii zkouSce do poruseni vzorku vycerpd v celé své vyS a
parametr 7. je pro vypocet roven maximalni hodnot¢ 1,0.

Vstupni  hodnoty: d, = w
08m, bys=4-02+2-m-(0,5"
50,15 MPa, D;yyer = 6 mm,

o= J(10 (3)? - m)/(1000 - 148) - (10 -
0,00764.

=0,148m, by=4-02=
0,148) = 1,265m,  fum =

(3)? - m)/(1000 - 148) =

Vypocet:

3,6° 128 =2,183 <25
pb = by s 1,265

g =16+ 6 =22mm

1
er,cz%-k (100 p;* forn - dﬂ) 222,183 -(100-

0, 00764 -50, ]52214813=2 339 MPa

,/fcm 2. /50,15 = 3,541 MPa

Unosnost kontrolovaného obvodu b, s bez smykové vyztuze a bez
rozptylené ocelové vyztuze (pfedpoklada se, ze v experimentu je

deska =zatizena symetricky a soucinitel zohlednujici vliv
nesymetrického zatizeni S, je tedy roven 1,0) ¢inni:
Trac bos-d, 2,339-10%-1,265-0,148
=— : = = 437,91 kN

Y, = =
Rd,c Be 1’0

V dal§im kroku je urCen pftispévek k tUnosnosti ve smyku v
protlaceni od rozptylené ocelové vyztuze.

Vstupni hodnoty: fr smean = 6,59 MPa

Vypocet:
frewet = Ko " KG * 0,33 * fR3mean = 1,0-1,0- 0,33 6,59
= 2,175 MPa
freua *bos - dy 2,175-10%-1,265-0,148
Veey "M = ‘NMr = 0,4
Be 1,0

= 162,88 kN

Celkova tinosnost ve smyku v protla¢eni modelového piikladu dle
vypo¢tu FprEN 1992-1-1:2023 tedy cinni 437,91 + 162,88 =
600,79 kN.

K vypoctu je nutno poznamenat, ze vSechny volitelné koeficienty,
které lze né&jakym zpisobem upravovat podle piesnéjsich
informacich o zptsobu vyroby a ovétenych teoretickych postupech,
jsou Voleny konzervativné na své dolni mezi. Celkové stanovené

postupu.

5. VYS,LEDVKY EXPERIMENTU A POROVNANI
SVYPOCTEM

V ramci experimentu se provedly zatéZzovaci zkousSky dvou
dratkobetonovych desek [4]. Deska 1 se porusila ptedpokladanym
zpusobem — k rozvoji trhlin doSlo po celém obvodu v blizkosti
bodového zatizeni. Maximalni dosazena sila ¢inila 565,88 kN.
Deska 2 se porusila pouze na ¢asti obvodu a pii dalS$im zatézovani
nastalo rozevirani trhlin v poruSeném misté bez vycerpani tinosnosti
ve zbyvajici ¢asti obvodu. Dosazena maximalni sila byla v tomto
piipadé niz8i, konktrétné ¢inila 507,96 kN. Na nasledujicich
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obrézcich je zachycen zplsob poruseni a dale je ptiloZzen zatézovaci
diagram vyjadfujici posun zatézovaného bodu na dosazené sile v
lisu pro obé zkouSené desky.

; ] 5 AR ER
Obrézek 4: Nahore — symetrické poruSeni desky 1; dole —
nesymetrickeé poruseni desky 2 [4]

600 T T T T ™ T T

500

400

300

Load (kN)

200

100 —e— F-y average |7
©-- F-u Slab1
@-- F-u Slab2
n PP EFEFEFEE I BT SR SR B B
0 10 20 30 40 50 60 70 80

Deflection in point 1 (mm)
Obrézek 4: Zdaznam priibéhu zatéZovaci zkousky — zavid ost dosazené
sily v lisu na posunu zatéZovaného bodu [4]

Vypocetnim postupem dle FprEN 1992-1-1:2023 byla stanovena
unosnost takovéto desky na hodnoté 600,79 kN, coz je o0 6,2 % vice
nez maximéni dosazend sila pro desku 1, respektive o 18,3 % vice
nez v piipadé desky 2. Za relevantnéj$i srovnani lze povazovat
ptipad desky 1, kdy doslo ke standardnimu zptsobu poruseni.

Vol. 13, issue 02

deska 1
. vypocet dle FprEN
experiment 1992-1-1-2023 rozdil
565,33 kN 600,79 kN 6,2 %
deska 2
. vypocet dle FprEN
experiment 1992-1-1:2023 rozdil
507,96 kN 600,79 kKN 18,3 %

Tabulka 1: Porovnani Unosnosti

V tomto ptipadé tedy vypocetni postup tnosnosti betonové desky s
rozptylenou ocelovou vyztuzi pii namahani protlacenim dle FprEN
1992-1-1:2023 nadhodnocuje oéekavanou unosnost pro pramérné
materidlové charakteristiky. Porovnani vychézi pouze ze dvou
experimentalnich vzorku a jeho platnost je tak znacn¢ omezena.

Vliv rozptylené ocelové vyztuze je do vypoctu zahrnut pomoci
pevnosti betonu v tahu za ohybu odpovidajici rozevieni vrubu
CMOD; = 2,5mm. Tato pevnost se méii pii zkousce v tiibodovém
ohybu a misto poruseni je pfedem vymezeno. Namétena pevnost tak
odpovida konkrétnimu pritezu, ktery nemusi byt a zpravidla neni na
zkouSeném vzorku tim nejslabSim. Vstupni hodnota pevnosti v tahu
za ohybu dratkobetonu je z tohoto meéteni nadhodnocena, a to je
jednim z divodu rozdilu mezi vypoctem a experimentem. Navic tato
pevnost vykazuje znaény rozptyl — z experimentalniho méteni 8
tramcd ¢inni ngjniZ8i hodnota pevnosti v tahu za ohybu 4,7 MPa a
nejvyssi 8,6 MPa (viz obrézek 3). Pro primérnou hodnotu 6,59 MPa
¢ini smérodatna odchylka 1,22 MPa a variaéni koeficient je 18,51
%. Pii uvazeni pevnosti v tahu za ohybu na dolni hranici méfeni 4,7
MPa je hodnota unosnosti v protla¢eni modelového piikladu 554,06
kN, coz lépe odpovidd experimentdlnim vysledkiim. Pouziti
priameérné hodnoty tak neni pro tento pfipad zcela vystizné. V bézné
aplikaci normového pfistupu budou pouzity charakteristické
hodnoty materidlovych vlastnosti, které jsou odvozeny na zakladé
statistického zpracovéani. Vliv velkého rozptylu pevnosti v tahu za
ohybu tak bude do vypoctu zahrnut.

6. ZAVER

Nova generace eurokodi piinese do ceského prostiedi moznost
navrhovat konstrukce z betonu s rozptylenou ocelovou vyztuzi podle
platného normového piedpisu. Aktualné je dostupny navrh této
normy s oznaCenim FprEN 1992-1-1:2023 a je mozné ovefit
predkladané vypocetni postupy na experimentalnich datech. V tomto
¢lanku byl konkrétné ovéfen postup posouzeni dratkobetonové
desky pfi namahani v protlaceni. Vysledek je porovndn s
experimentalnimi  daty. Pfi  pouziti primémych hodnot
materialovych pevnosti vypocet v tomto ptipadé nadhodnocuje
celkovou tnosnost, konkrétné o 6,2 % a 18,3 %. Hodnota pevnosti
dratkobetonu v tahu za ohybu vSak vykazuje znacny rozptyl a je
nadhodnocena zkuSebnim postupem dle EN 14651 [3]. Vhodnost
zkuSebniho postupu pevnosti v tahu za ohybu die EN 14651 byla
rozebiradna odbornou vefejnosti jiz nékolikrat, avsak stale pievazuje
jako doporuCeny postup na zakladé¢ jednoduché interpretace
vysledkil. V realném pouZiti vypocetniho postupu bude vysoky
rozptyl materidlovych pevnosti do vypoltu zahrnut pomoci
statistického zpracovéani s vyslednou charakteristickou hodnotou
pevnosti a hodnota pevnosti v tahu za ohybu bude upravena dil¢im
soucinitelem bezpec€nosti. Piedkladany vypocetni postup dle FprEN
1992-1-1:2023 se tedy jevi jako bezpecny.
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