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Cile prace

Cilem disertacni prace je rozsifit moznosti uplatnéni lesni pedagogiky a dokazat, Ze na metodach lesni
pedagogiky lze realizovat vychovné-vzdélavaci aktivity pro rliznorodé cilové skupiny a zhodnotit jeji vyuziti
v odliSnych podminkdach. Pozornost bude mimo jiné zamérena na analyzu moznosti pouZziti metod lesni
pedagogiky pti vyuce ekonomiky na vysoké skole. Dale budou zkoumdany moznosti posouzeni dopadu
pobytu v lesnim prostfedi na chovani ucastnik(l aktivit lesni pedagogiky.

Cilem prace je rovnéz analyzovat prinosy lesni pedagogiky pro jednotlivce i pro spole¢nost a navrhnout
metodicka doporuceni, ktera by podpofila vétsi vyuziti lesni pedagogiky ve vzdélavani k trvale
udrZitelnému rozvoji. Dil¢im cilem prace je poznat postoje ceskych ucitelt na vybranych zakladnich
Skolach k moZznostem outdoorové vyuky v prostredi lesa a zjistit dlivody, proc¢ se néktefi lesnici aktivné
vénuji lesni pedagogice.

Metodika

Disertacni prace bude zpracovana s vyuzitim kvalitativnich a kvantitativnich metod, tzv. mixed-method ap-
proach (Pyramidovy model interview podle Wengrafa, Focus Groups, senzoricka analyza, projektivni testy,
statistické testovani, Shinrin-yoku, observacni uceni, analyza, komparace, syntéza, indukce, dedukce). Po-
tfebna data a informace budou ziskdvana vlastni vyzkumnou cinnosti (empiricky vyzkum). Takto ziskana
primarni (pfipadné i sekundarni) data budou zpracovana zejména pomoci statistickych metod.

Postup a dil¢i vysledky prace budou priibézné konzultovany se Skolitelem. Dokoncenad disertacni prace bude
odevzdana nejdrive po publikovani vysledkd prace v Casopisech registrovanych v databazi Web of Knowled-
ge a Scopus.
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ANOTACE

Jako typickou cilovou skupinou lesni pedagogiky je vniman prvni stupein zakladnich skol,
v omezeném méfitku i Sirokd vetejnost, kterd navstévuje aktivity poradané lesnimi pedagogy.
Hlavnim cilem disertacni prace je proto rozsifit moznosti uplatnéni lesni pedagogiky
v odlisSnych podminkach a dokdzat, Ze na metodach lesni pedagogiky Ilze realizovat
vychovné-vzdélavaci aktivity pro rtznorodé cilové skupiny a zhodnotit jeji vyuziti
v odli$nych kontextech prostfedi. V ramci disertacni prace je feseno: (1) zhodnoceni divodu,
pro¢ se lesnici rozhodnou vykonéavat pedagogickou Cinnost v ramci lesni pedagogiky; (2)
vyhodnoceni postoji ucitelt a fediteld na vybranych fakultnich zékladnich Skolach
k moznostem outdoor vyuky v prostiedi lesa; (3) analyza piinost lesni pedagogiky pro
jednotlivce 1 spolecnost; (4) posouzeni uplatnéni lesni pedagogiky pii vyuce predmétu
Podnikova ekonomika na vysoké Skole; (5) zjisténi dopadii lesni terapie na agresivni projevy
adolescentnich pacientli v prostfedi vychovnych ustavii; (6) navrzeni lesni pedagogiky jako
alternativniho zptsobu pedagogicko-vychovné cCinnosti zaméfené na spotiebni chovéani.
V ramci disertani prace je vyuzito kvantitativnich a kvalitativnich metod, tzv. mixed-
methods research, véetné specifickych metod a postupd, které nejsou obvykle uzivané
Vv pedagogickém vyzkumu; naptiklad Senzorickd analyza, Shinrin-yoku, Projektivni testy
(Rorschachiiv test, Test ruky a TAT test), Pyramidovy model dle Wengrafa a dalsi. Potfebna
data a informace jsou ziskdna ptedevS§im vlastni vyzkumnou c¢innosti autorky (empiricky
vyzkum). Na zaklad¢ vysledki vyzkumného Setfeni je predstaven nékolikastupiiovy model
integrujici vzdélavani Kk udrzitelnému rozvoji zaloZzeny na metodach lesni pedagogiky
a pfedlozeny dalsi doporu€eni spocivajici v zatazovani efektli lesni terapie i do matefskych
I zakladnich S$kol, cvi¢ebnice pro posluchace ekonomickych obori stiednich, vySsich

odbornych a vysokych skol s ptiklady ekosystému lesa a dalsi.

Kli¢ova slova: lesni ekosystém, hlubinnd ekologie, observacni uceni, projektivni testy, focus

groups, kooperativni modely



ANNOTATION

The first stage of primary education is perceived as a joint target group of forest pedagogy.
To a limited extent, the general public attends activities organized by forest peducators. The
main goal of the dissertation is to expand the possibilities of applying forest pedagogy in
different conditions and prove that the methods of forest pedagogy can implement
educational activities for various target groups and evaluate its use in different environmental
contexts. The dissertation deals with: (1) evaluation of the reasons why foresters decide to
perform pedagogical activities in forest pedagogy; (2) evaluation of attitudes of teachers and
principals at selected faculty primary schools to the possibilities of outdoor teaching in the
forest environment; (3) analysis of the benefits of forest pedagogy for individuals and
society; (4) assessment of the application of forest pedagogy in the teaching of the subject
Business Economics at the university; (5) finding out the effects of forest therapy on
aggressive manifestations of adolescent patients in the environment of educational
institutions; (6) to propose forest pedagogy as an alternative way of pedagogical-educational
activity focused on consumer behaviour. The dissertation uses quantitative and qualitative
methods, the so-called mixed-methods research, including specific methods and procedures
that are not usually used in pedagogical research; for example, Sensory analysis, Shinrin-
yoku, Projective tests (Rorschach test, Hand test and TAT test), Wengraf pyramid model and
others. The data and information are obtained mainly by the author‘s research activities
(empirical research). Based on the research survey results, a multi-level model integrating

education for sustainable development based on forest pedagogy methods is presented.

Keywords: forest ecosystem, deep ecology, observational learning, projective tests, focus

groups, cooperative models
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1 Uvod
Podle amerického Gfadu pro s¢itani lidu zije k 17. 11. 2021 na Zemi 7803.413.758 osob

(World Population Clock at the U.S. Census Bureau 2021). Toto ¢islo samo o sob& nemusi
mnoho znamenat, nicméné ukazuje na rychlé tempo globdlniho riistu a jistou pifimou
umeérnost: vice lidi spotiebuje vice zdroji a tyto zdroje se rychle vycCerpavaji. Zemé by ve
skute¢nosti mohla podpofit dal$i miliardy osob, za ptedpokladu, ze by tito ¢inili vhodna
opatfeni ohledn¢ produkce a spotieby zdroju (Scown et al. 2020). To nas ptivadi k jadru
problému: jak presvédcCit jednotlivce, organizace a vlady, aby €inili spravna rozhodnuti, a tim
zajistili udrzitelnou budoucnost pro vSechny? Odpovédi na vyse uvedenou otazku je
systematické vzdélavani, poskytovani spravnych informaci, které dokazou zmeénit hodnoty
achovani jedinci a povzbudit je k pfijeti udrzitelnéjsiho zivotniho stylu (Vasconcelos
a Orion 2021).

Zakladem vzdé¢lavani pro udrzitelny rozvoj je zména perspektivy, nutnost vzdélavat jinym
zpusobem, kdy Zaci potfebuji porozumét svému jednani v kazdodennich situacich
a nauci se uvazovat v souvislostech (Bernad-Cavero a Llevot-Calvet 2018). Metody aktivniho
aktivita (Grecmanova et al. 2000). Mezi metody aktivniho uceni patii naptiklad projektové,
situaCni, angazované uceni a zaZitkova pedagogika (Sitnd 2009). VSe vySe uvedené vytvari
spole¢ny ramec pro lesni pedagogiku. Lesni pedagogika a udrZzitelnost jsou dvé oblasti, které

jsou vzajemné propojeny (Ustav pro hospodaiskou upravu lest 2018).

Diserta¢ni prace je zpracovana jako komentovany soubor publikovanych c¢lank se
zam&fenim na praktické vyuziti lesni pedagogiky V riznych kontextech prostiedi (vysoka
Skola s ekonomickym zaméfenim, vychovné ustavy pro mladez, Sirokd vefejnost). Po
formalni strance je komentai roz¢lenén na nékolik kapitol se zaméfenim na rozbor
problematiky, metodiku, syntézu vysledkd, diskusi, navrhy a doporuceni, zavér a separaty
publikaci. Analyzy v této disertani praci jsou zaloZeny na vlastnim empirickém vyzkumu
autorky s vyuzitim kvalitativnich a kvantitativnich metod, tzv. ,,mixed-methods research*
(Schoonenboom a Johnson 2017). Zamérem disertani prace je vyuzit metody lesni
pedagogiky tvir¢im a inovativnim zplsobem tak, aby predlozené vysledky bylo mozné

generalizovat a uplatnit v $irSim méfitku.
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2

Cil prace

Jako typickou cilovou skupinou lesni pedagogiky je vniman prvni stupenn zakladnich $kol

(Paws 2007), v omezeném méfitku i Siroka vefejnost, ktera navstévuje aktivity poradané

lesnimi pedagogy. Hlavnim cilem disertacni prace je proto rozsifit moznosti uplatnéni lesni

pedagogiky a dokazat, ze na metodach lesni pedagogiky lze Vv kontextu vzdélavani pro

udrzitelny rozvoj realizovat vychovné-vzdélavaci aktivity pro riznorodé cilové skupiny

a zhodnotit jeji vyuziti v odliSnych podminkach.

Hlavniho cile je mozno dosdhnout splnénim vybranych nasledujicich dil¢ich cilt, které je

mozno rozdé¢lit na cile poznavaci (cil ¢€.1, 2) a cile aplikaéni (4,5). Specificky aplikacni cil je

tvoten bodem ¢€.6. Dil¢i cile jsou nasledujici:

1)

2)

3)

4)

5)

6)

zjistit pohnutky a motivaci lesnikd, ktefi se rozhodnou vykonavat pedagogickou
¢innost V ramci lesni pedagogiky,

poznat postoje Ceskych ucitelti na zakladnich Skolach k moznostem outdoorové vyuky
V prostiedi lesa,

shrnout ptinosy lesni pedagogiky pro jednotlivce i spolenost a nasledné navrhnout
metodickd doporuceni, kterd by pomohla zajistit realizaci lesni pedagogiky jako
vzdélavaci formy,

zhodnotit uplatnéni lesni pedagogiky pii vyuce predmétu Podnikova ekonomika na
vysoké skole,

posoudit dopady lesni terapie na agresivni projevy adolescentnich pacienti v prostiedi
vychovnych ustavi,

vramci lesni pedagogiky navrhnout alternativni zpisob pedagogicko-vychovné

¢innosti, ktera mize mit vedlejsi pozitivni efekt na spotiebni chovani.

Pro naplnéni hlavniho cile a dil¢ich cili byly stanoveny tii hypotézy a polozeny

vyzkumné otazky, které jsou pojednany v jednotlivych publikacnich vystupech.
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3 Rozbor problematiky

V piredkladané disertacni praci je udrzitelny rozvoj (angl. sustainable development) chapan
dle Brundtlandové (Nase spole¢na budoucnost 1987) jako takovy rozvoj, pii némz soucasna
generace uspokojuje své potieby, aniz by omezila moznosti ptistich generaci uspokojovat
jejich potieby. Dle UNESCO je udrzitelny rozvoj dale definovan jako vize rozvoje, ktery
zahrnuje populaci lidi, zvifecich a rostlinnych druhi, ekosystému, piirodnich zdroju a ktery
se tyka boje proti chudobé¢, za rovnost pohlavi, lidska prava, vzdélani pro vSechny, zdravi,
lidskou bezpec¢nost, dialog mezi kulturami apod (UNESCO 2021). VSechny dalsi odvozené
definice udrzitelného rozvoje smétuji ke tiem zakladnim zajmtm lidské spole¢nosti: ochrané
zivotniho prostiedi, ekonomickému rozvoji a socialni spravedlnosti (Natr 2005). Nasledné
byla pfiddna i1 ctvrtd dimenze, a to kulturni pilif. UdrZitelnost je Casto povazovdna za
dlouhodoby cil (tj. udrziteln&jsi svét), zatimco udrzitelny rozvoj se tykd mnoha procesti a cest
k jeho dosazeni (UNESCO 2021). Wandemberg (2015) ptidava hlubsi filosoficky nahled
a udrzitelnost pojima jako socialné-ekologicky proces charakterizovany snahou o spole¢ny
ideal. Udrzitelnost piedpoklada piehodnoceni hospodairskych odvétvi (zelené budovy,
udrzitelné zemédé@lstvi), pracovnich postupt (udrzitelna architektura), vyvoj novych
technologii (zelené technologie, obnovitelné energie) a zejména piizptisobeni individudlniho
zivotniho stylu, ktery chrani ptirodni zdroje, jak doporucuje Salvati a Marco (2008). Cilem
neni odhadnout ¢i stanovit, co budou pfisti generace pottebovat, ale zachovat jim zdroje, aby
s nimi mohly hospodatit (Binka et al. 2015, Svengusson 2018). Listina zakladnich prav
a svobod deklaruje pravo na pfiznivé Zivotni prostiedi (Ustava CR 2019). Vedle restrikci
a pobidek je vychova a vzdélavani dalsi, stéZejni cestou, jak k nému sméfovat, nebot’ pomaha
vytvaret kulturu pratelskou k ptirodé (Statni program EVVO 2015). Porozuméni slozitym
a Casto protichiidnym vztahtim (naptiklad socidlni versus ekonomické ¢i ekonomické kontra
environmentalni) je naro¢nym ukolem pro specifickou oblast vzdélavani k udrzitelnému

rozvoji.
3.1 Vzdélavani k udrzitelnému rozvoji

V roce 2005 byla z iniciativy OSN zahajena Dekada vzdélavani pro udrzitelny rozvoj (VUR),
jejimz vedenim bylo povéteno UNESCO. Jednim z cilii byla transformace vzdélavani od
matefskych skol po univerzity spocivajici ve sjednocovani poznatkii z dil¢ich védnich obort,
nicméné toto poselstvi nebylo vSemi piijato stejné (McGregor 2013). Sund a Lysgaard (2013)

zduraziuji, Ze bez kontextualizace a explicitnich vazeb na relevantni vzdélavaci a filozofické
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teorie hrozi, ze vzdélavani pro udrzitelny rozvoj nebude vhodné provazano s vyucovacimi
metodami. Hill (2012) navrhuje, aby se zména uskutecnila ve tfech oblastech: ve filozofii,
hodnotéach a chapani (1), v infrastruktuie, vyuzivani zdroju (2) a ve strategiich vyuky a uceni
(3). Pravé na spojeni téchto tii oblasti lze podle né&j nalézt nejefektivnéjsi pedagogicky
piistup. Vzdélavani povazuje za nezbytny nastroj k zajiSténi udrzitelnosti a posunu
k ekologickému vnimani k ekologickému vnimani rovnéz Britto (2017). Lidé po celém svété
si zaCinaji uvédomovat, ze soucasny trend hospodaiského rozvoje neni udrzitelny
a vzdélavani a odbornd pfiprava jsou prostfedkem k tomu, aby spole¢nost smétovala
k udrzitelnosti (Finlayson et al. 2014) Trendy moderni civilizace a o¢ekavani spole¢nosti se
musi nutné promitnout do transformovaného vzdélavaciho systému (Radto 2014). Britto
(2017) dodava, ze implementace myslenky udrzitelného rozvoje, véetné udrzitelného chovani
v makro a mikrosystémech spole¢nosti, ekonomiky a ptirody, je nezbytnd od raného véku

ditéte prostfednictvim vzdelavacich instituci.

Vzdélavani pro udrzitelny rozvoj piedstavuje proces transformaéniho uceni, ktery détem,
studentim, ucitelim a celému Skolskému systému ptedklddda nové znalosti a zplsoby
mysleni, které jsou nutné pro dosazeni ekonomické prosperity pti obnové zivych systému, na
kterych zavisi lidsky Zivot a budoucnost (Smajs 2018, 2019). Vzdélavani pro udritelny
rozvoj mizeme chapat jako interdisciplinarni ucebni metodologii, ktera zahrnuje socialni,

ekonomické a environmentalni aspekty (Pilling et al. 2020).

Kapitola 36 Agendy 21 (1992) Deklarace z Ria de Janeira se piimo zabyva otazkami
vzdélavani ve vztahu k udrZitelnému rozvoji ve Ctyfech hlavnich oblastech. Jednalo se
0 prvni mezinarodni dokument, ktery oznalil vzdélavani za zéasadni nastroj k dosaZeni
udrzitelného rozvoje a zdiraznil nutnost zlepSeni zakladniho vzdé€lani, zménu orientace
stavajiciho vzdélavani na feSeni udrzitelného rozvoje, rozvoj porozumeéni vefejnosti a Skoleni
ucitelti. Pro Unesco (2017) pfedstavuje vzdélavani pro udrZitelny rozvoj integraci klicovych
otazek udrzitelného rozvoje do vyuky a u€eni. To mize zahrnovat napiiklad vyuku o zméné
klimatu, sniZeni rizika katastrof, biologické rozmanitosti a snizovani chudoby a udrzitelnou

spotitebu.

Tento zamér vzdélavani vyzaduje ovSem jiné nez klasické vyu€ovaci formy, napf.
participa¢ni metody vyuky a uceni, které motivuji a povzbuzuji zaky k tomu, aby zménili své

chovani
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a podnikli kroky pro udrzitelny rozvoj (Grecmanova et al. 2000, Sitna 2009). Podporuje

kompetence, jako je napiiklad kritické¢ mysleni.

Moderni vzdélani tedy musi nalézt zpisoby, jak reagovat na takové vyzvy. Piehodnoceni
ucelu vzdélavani a organizace uceni nikdy nebylo naléhavéjsi. Podle Tilburyho a Wortmana
(2004) jsou nezbytné schopnosti kritického mysleni, reflexe, hledani vazeb a synergii,

podpora dialogu, spole¢na i¢ast na rozhodovani.

Vzdélavani pro udrzitelnost bylo vytvofeno z uznani, Ze existuje vyrazny rozdil mezi
vzdélanim 0 udrzitelném rozvoji a vzdélavanim pro udrzitelny rozvoj. Prvni z nich bylo
povazZovano za teoretickou ¢innost, zatimco druha povazuje vychovné-vzdelavaci proces jako
nastroj k dosazeni udrzitelnosti (McKeown 2014). Vzd¢lani pro udrzitelny rozvoj cili na déti,
zaky, studenty, aby si uvédomili, Ze Zivot na Zemi ma své limity. Toto vzdélani jim ma
umoznit rozvijet znalosti, dovednosti, hodnoty a svétové nazory, které jsou nezbytné pro to,

aby jednali zpiisobem, ktery pfispiva k udrzitelnému zptsobu zivota (Nakagawa 2019).

Vzdélavani pro udrzitelny rozvoj mé SirSi zdkladnu nez ekologické vzdélani. Zahrnuje jak
ptirodni, tak socialni i ekonomické aspekty a osobni rlst; zabyva se predstavou o udrzitelné
budoucnosti, podporuje kritické a reflexni mySleni a zkuSenostni uceni. Rozpoznava vazby
mezi tematickymi oblastmi a vzdjemnou propojenosti lidskych a ptirodnich systéml za
ucelem dosazeni zmény osobniho chovani smérem k udrzitelnosti (Ballantyne a Packer
2009). Vzdélavani k udrzitelnému rozvoji zahrnuje nejen vzdélavaci formy, ale buduje také
vefejné poveédomi a odbornou ptipravu s cilem posilit profil ditllezité role vzdélavani a uceni
V udrzitelném rozvoji. S tim velmi Gzce souvisi i nové moznosti zaclenéni této oblasti do
Skolskych reforem a kurikul a posilovat tak ,globalni obcanstvi“ (Fégerstam 2012,

Agirreazkuenaga 2019).
3.2 Metody aktivniho uceni ve vzdélavani pro udrzitelny rozvoj

Jedna se o vychovu k udrzitelnému rozvoji, umistime-li posluchace do prednaskového salu
a poskytneme jim tutorial o ekonomickém ruastu, fizeni zdroji, chudobé a externalitach
v ekonomickém, environmentalnim a socialnim kontextu? Ano i ne: sice ziskavaji prehled
z interdisciplinarniho hlediska, ale vzhledem ke zvolené (frontalni) metod¢ vyuky mohou byt
takto ziskané znalosti povrchni, mohou uniknout vz4jemné vztahy, interdisciplindrni vazby se

nevyvijeji dostate¢né a pozornost klesa (Wahlberg a Paik 2020). Frontalni vyuka nerozviji
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schopnost u¢eni (Thomas a Munge 2017). V soucasné dobé& neni upiednostnén pouze jeden
pedagogicky postup pro udrzitelné vzd€lavani, nicméné panuje konsensus na aktivnich,
participativnich a zazitkovych stylech vyucovani, napiiklad observaéni uéeni, pozorovani
a objevovani, venkovni vyuka a uceni hrou (Hungerford a Volk, 1990, Hungerford et al.
2001, Hungerford et al. 2003, Louv 2005).

Z vyse uvedeného vyplyva, Ze metody a organizacni formy vzdé€lavani pro udrzitelny rozvoj
je vlastni aktivita a zvySeny zietel k ditéti, akceptace jeho poznatki, pfedstav, pocitl, zajmi,
osobniho tempa i rytmu vyvoje. Konstruktivistické vyucovaci metody jsou v pedagogické
literatufe hojné zastoupeny (Yager 1991, Wright, 2008, Ardoin et al. 2017) a Ize je projevit
v mnoha formach. Konstruktivistické pfistupy pomahaji zaktim rozvijet jejich porozuméni
tim, Ze stavi na jejich predchozich znalostech a aktivné je zapojuji do zkuSenosti z redlné¢ho
svéta (Jacobson et al. 2006). Tonucci (1991), ptedni italsky pedagog a védec, povazuje za
konstruktivni Skolu tu, kde dit€¢ samo pfemysli nad svymi poznatky, dokazalo je zatfidit
a spolupracovat ve skupiné. Dle konstruktivistického pojeti vyuky se ucitel se stava
mentorem, kouc¢em, ktery pomaha ditéti hledat efektivni cesty k uceni. Déti mysli podobné
jako dospéli, jen je tfeba jim klast spravné otazky (Holubat 1990). Pokud ucitel zna dobfe to,
jak jednotlivé déti v kolektivu mysli, miiZze navozovat zamé&rn¢ situace, pii jejichZ feSeni

muZe dité v ¢innostech dospét k novym poznatklim.

Drahanska (2020) popisuje zazitkové uéeni jako typovée pestré, motivujici k zapojeni S tim, ze
déti ani nevi, Ze se u¢i. Ponechava svobodu hledat rizné zpusoby feseni (neni jedna spravna
cesta). Jirasek (2019) zazitkovou pedagogiku vymezuje jako vychovny proces, ktery pracuje
s navozovanim, rozborem a reflexi prozitkovych udalosti za ucelem ziskani zkuSenosti
ptenositelnych do dalSiho Zivota. Pro zaZitkovou pedagogiku je prozZitek vzdy pouhym
prostiedkem, nikoliv cilem. Zazitek ptedstavuje zdroj zkuSenosti a diky emociondlnimu

naboji ma lepsi Sanci na uchovéani v paméti (Sharples et al. 2015).

Harmonicky vztah mezi ¢lovékem a fyzickou pfirodou, zdlrazhovani role proZzitki
a emoci ve vyuce bylo rovnéz cilem environmentalniho hnuti spojené¢ho s norskym filozofem
Arne Nassem (1912-2009), ktery piedstavil svétu své myslenky s potiebnou davku
radikality. Jeho vyzva je aktualni i dnes, nebot moderni spole¢nost zivotni prostiedi

neumérné zatézuje (Binka 2007).
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3.3 Hlubinna ekologie Arneho Naesse

Ness nazyva svij koncept ekologie adjektivem ,,hlubinny* (Naess 1973), nebot’ si dle autora
klade hluboké otazky a v mnoha ohledech se opira o kritiku takzvaného ,,povrchniho
(anglicky shallow) pfistupu, ktery se snazi pouze napravit dusledky lidského jednani.
Hlubinna ekologie se vyznacuje hodnotovym objektivismem a zaclenénim emoci do procesu
uceni. Kli¢ova je myslenka spocivajici v tom, ze kdyz lidé pochopi, Ze jsou soucasti ptirody,

pfestanou ji nicit.

Zamétime-li se na SirSi souvislosti, pak je nutné konstatovat, Zze problém vétSiny
environmentalnich a Skolnich vzdé¢lavacich programi o pifirodé spociva v tom, ze ukazuji
ptirodu z pohledu dospélych, tj. na détské vnimani pfili§ abstraktné a logickou cestou, ktera
neni vhodna pro déti v raném véku (Sharples et al. 2015). Vzdélavani pro udrzitelny rozvoj
souvisi s pfirodnim prostfedim a nejdelsi zkuSenost s udrzitelnym hospodafenim ma lesni
hospodaistvi. ZkusSenosti lesnich hospodait se staly cennym zékladem pro vytvareni instituci
zajistujicich udrzitelnost ve vztahu k Zivotnimu prostfedi (Ministerstvo pro mistni rozvoj
2006). Les tvofi pfirozeny ramec zivota lidi po staleti, lze v ném najit a nazorné
demonstrovat vhodné piiklady udrZitelného hospodateni (Ustav pro hospodaiskou tpravu
lesi 2020). Moderni védni obor, ktery sdruzuje zazitkové a konstruktivistické metody
pedagogické prace, soucasné vychazejici z lesniho prostfedi, ve kterém bylo historicky

poprvé zkoumana problematika udrzitelnosti, je lesni pedagogika.
3.4 Lesni pedagogika

Les je komplexni ekosystém, jehoz funkce, sluzby a piinos pro spole¢nost zahrnuji aspekty
produk¢ni, ekologické, rekreacni, krajinotvorné, ale i vychovné-vzdélavaci (Paws 2007).
V roce 1862 napsal Landolt ve své zpravé o stavu lesii ve Svycarsku jasné stanovisko: "tato
opatreni vyzaduji vyuku lidi o jeho skutecném lesnim hospoddrstvi®. Je otazné, zda tato
skute¢nost polozila zaklad lesni pedagogice. Za spoustéci mechanismus pro cilené vzdélavani
0 lese je mozné povazovat masivni odumirani lest v 80. letech, na zakladé kterého se zvysil

zajem o les jako o rekreacni a zazitkovy prostor (Seeland a Ballesteros 2004).

Termin "Lesni pedagogika" byl poprvé jmenovan v roce 1986 (Bolay a Reichle 2007), ktefti
povazuji lesni pedagogiku za vzdélavani k trvale udrzitelnému rozvoji. Neexistuje

unifikovand a vSeobecné platnd definice lesni pedagogiky. Kohler (2007) definuje lesni
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pedagogiku jako vzdélavaci nabidku tykajici se lesi, ktera slouzi jako privodce pro uceni,
zazivani a shromazd’ovani zkusSenosti v pfirod¢, zejména v lese. Kohler (2010) chape lesni
pedagogiku jako formu vztahti s vefejnosti v lesnictvi a lesni vzdélavani nepovazuje jen za
vzdélavaci, ale také lesni a socialni fenomén, ktery zahrnuje instituce a sdruzeni v oblasti
ekologického vzdélavani i lesni Skoly. Janu a Kvapil (2010) definuji lesni pedagogiku jako
jednu z metod lesnické a environmentalni osvéty, zabyvajici se podavanim pravdivych
informaci o lese a hospodaieni v ném zdbavnou formou prostiednictvim lesniho pedagoga.
Podle Pestalozziho koncepce uceni hlavou, srdcem a rukou je zakladnim principem lesni
pedagogiky vnimani piirody vSemi smysly (Kuhleman a Briihimeier 2002). Cornell (1991,
1998, 2012) kvalifikuje lesni pedagogiku jako formu public relations a environmentalni
vychovu. Lesni pedagogika cili na pfiblizeni dnesniho ¢lovéka piirodé€, ukazuje kulturni

¢innost v lese a uvédomeni si hospodaiského a existencniho vyznamu lesa.

Lesni pedagogika v CR je nejvice ovlivnéna rakouskym modelem a prvni akce poiadané na
nasem uzemi se konaly na konci 90.let 20.stoleti. Jednotny postup pro realizaci lesni
pedagogiky u lesnickych subjektd v CR a Akéni plan k Jednotnému postupu (Ustav pro
hospodafskou upravu lesit 2018) blize upravuji a specifikuji cile a predstavuji lesni
pedagogiku jako soucdst environmentdlniho vzd€lavani. Za tcelem dosazeni Jednotného
postupu pro realizaci lesni pedagogiky u lesnickych subjekti v CR byla Ministerstvem
zemédéelstvi v roce 2007 ustanovena pracovni skupina v podobé expertniho tymu, kterd
funguje jako poradni organ feditele Odboru koncepci a ekonomiky lesniho hospodatstvi
Ministerstva zemédélstvi. Pracovni skupinu tvoii zastupci Ceské lesnické spole&nosti,
Fakulty lesnické a dievaiské CZU v Praze, Lesy Ceské republiky, s. p., Ministerstvo
zemé&délstvi, Nadace devo pro Zivot, Sdruzeni lesnich pedagogii CR, Stiedisko ekologické
vychovy Lest hl. m. Prahy, Stfedni lesnicka $kola Hranice, Stiedni lesnicka $kola Zlutice,
SVOL — SdruZeni vlastnikii obecnich a soukromych lesti v CR, Ustav pro hospodatskou
tipravu lesit Brandys nad Labem a Vojenské lesy a statky CR, s. p. (Mze 2007). Lesni
pedagogika je také soucasti dlouhodobého cile D.3.1 ,,Zgjisténi a podpora poskytovani osvéty
za ucelem zvyseni poveédomi 0 vyznamu a funkcich lesa a lesniho hospodarstvi smérem
k siroké verejnosti s durazem na klimatickou a hydrickou funkci lesa“ v Aplika¢nim
dokumentu ke Koncepci statni lesnické politiky do roku 2035, piijaty vladou v roce 2021,
v ramci které byla ustanovena pracovni skupina nap#ic lesnickymi subjekty. Postaveni lesnich

pedagogi ve vybranych evropskych zemich je bliZze popsano v publikaci €. 1.
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Vyuka a vychova vramci lesni pedagogiky probihd ve skupinach, takze jedinec je
vystavovan mnoha socialnim podnétim (Paws 2007). Ugastnici aktivit lesni pedagogiky jsou
pobizeni vnimat les v§emi smysly, tzv. zazitkové poznani lesa. Radestock a VValdbote (2004)
akcentuji vedouci principy lesni pedagogiky, jako jsou piatelské mezilidské vztahy
a porozuméni mezi vefejnosti a lesniky. Hlavnimi cili lesni pedagogiky jsou v soucasné
dobé: (a) vychova k znalostem o lesich, (b) podpora pozitivniho piistupu k lesim a jejich

vyuzivani a (¢) umoznéni ziskat zkuSenosti v ptirodé (Kohler 2000).

Jak jiz bylo zminéno, lesni pedagogika pracuje s metodami prozitkové pedagogiky, kde
zdkladem vzd€lavani je pozndvani pomoci smysld, tj. zazitki a osobnich zkuSenosti
v podnétném prostiedi lesa. Tento zplisob umoziuje rozvoj ¢loveka, protoze na rozdil od
intelektu Ize emocni inteligenci rozvijet a zvySovat vhodnou stimulaci (Paws 2007).
Prostiedi, které oslovuje vice smysli najednou, je z pedagogického hlediska povazovéano za
podnétné (Gavora 2010). Samotna zkusenost vSak neni cilem; slouzi jako konkrétni médium,

jehoz prosttednictvim Uc€astnici dosahuji pfedem stanovenych vzdélavacich cili.

Podle A. Nasse (2009) by se vzdélani mélo skladat z udalosti a tviréich aktivit; neexistuje
ostra hranice mezi vzdélavanim a aktivitou. Lesni pedagogiku proto Ize povazovat za
novodobou vzdélavaci disciplinu, ktera odpovida filozofii Hlubinné ekologie diky
zacleflovani emoci, ville a uvédoméni, v€etné aktivizujicich metod a pfistupil, napiiklad uceni
zménou (Changemaking), uceni se v realném prostiedi (Learning in Life), nahodné uceni
(Incidental Learning), uceni se v kontextu (Context-based Learning), u¢eni se védou, dé€lanim
pokust (Learning by Doing Science) a uceni hrou (Gamification), které prenaseji vyukovy
proces do jeho pluvodnich kofenl: objevovat, citit, ochutndvat, spojovat, hrat, odvazit se
(Sharples et al. 2015) coz zdurazioval také Neess (1973, 2009). Cilem je podle n&j vyvolat
v jedinci silné emoce, nebot’ s ¢im se Clovék duSevné spoji, to je ochoten chranit (Naess

2000).

Vyslednou syntézou vySe uvedeného je mozné konstatovat, Ze lesni pedagogika je jednou
z forem environmentalniho vzdélavani, predstavuje vychovu k udrzitelnosti a koresponduje
s mySlenkami Hlubinné ekologie. Zakladnim principem lesni pedagogiky je vnimani piirody
vSemi smysly, podle Pestalozziho konceptu ,,uceni hlavou, srdcem a rukou® (Kuhlemann

a Briihlmeier 2002).
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Souvislost mezi konceptem Hlubinné ekologie A. Nasse, vzdélavanim pro udrzitelny rozvoj
a lesni pedagogikou lze rovnéz spatfovat ve spole¢né snaze co nejvice podpofit jedince vSech
veékovych kategorii, pochézejicich zrtizného prostfedi (formalniho i neformélniho), aby
pomoci kreativnich ¢innosti porozuméli kontextu environmentalnich, ekonomickych,

socialnich a politickych aspekti (Jacob 1994, Ness 2009, Carrier 2011).

Za hlavni nositele lesni pedagogiky je mozno povazovat lesni pedagogy.

3.5 Lesni pedagog

Lesni pedagog je profesiondlni lesnik s pedagogickym vzdélanim ziskanym piislusSnym
kurzem. Lesnimi pedagogy se tedy mohou stat odbornici s lesnickym vzdélanim nebo se
zkuSenostmi v lesnictvi, ktefi absolvovali kurz lesni pedagogiky akreditovany piisluSnym
ministerstvem zemédélstvi daného statu. Kurzy lesni pedagogiky jsou dvojiho druhu a kazdy
trvd 40 hodin. Na tvodnim kurzu se lesnici uci zakladim pedagogiky, psychologie
a didaktiky a jsou vyskoleni pro praci se skupinami matei'skych, zakladnich a stfednich skol.
Kurz pro pokrocilé je urcen absolventim tuvodniho kurzu a rozSifuje cilové skupiny
o dosp¢lé, seniory a skupiny se specidlnimi vzdélavacimi potfebami. Kurzy lesni pedagogiky
jsou kompatibilni s kurzy v jinych evropskych zemich a vychdzeji z vystupti evropského

projektu PAWS (Pddagogische Arbeit im Wald 2007).

Termin ,,lesni pedagog® neni definovan v Pedagogickém slovniku a je otazné, zda je moZno
lesnika opravdu nazyvat pedagogem, nebot’ Pedagogicky slovnik definuje ,,pedagoga‘ jako
ucitele ¢i pedagogického pracovnika a v druhém vyznamu jako odbornika v pedagogické
véde ¢i vyzkumu (Pricha et al. 2003). Zakon ¢. 563/2004 Sb. v §3, odstavci (1), pismena b)
vymezuje rozsah odborné kvalifikace pedagogického pracovnika. Lesniho pedagoga je
rovneZ mozné nazyvat lektorem, nebot’ Pedagogicky slovnik pod timto pojmem rozumi
odbornika, ktery fidi a realizuje rizné formy vzdélavani dospélych (Pricha et al. 2003).
Nicméné oznaceni ,lesni pedagog® je v souCasné dobé v mezinarodnim lesnickém prostredi

pouzivané a sjednocené, coz respektuje i tato disertacni prace.

Spole¢nym cilem lesnich pedagogli a uciteld by méla byt organizace lekce, na které
posluchaci 1épe pochopi kontext ptirody. Les zde slouzi jako specialni ucebna, kombinujici
zkuSenosti lesnika s odbornymi znalostmi ucitele. Tento pfistup spojuje pedagogickou
zkuSenost a piirodni prostifedi (Machar 2009), ve kterém se Zaci setkavaji se svymi uciteli,

kteti nové€ pracuji jako ¢lenové tymu, a ziskavaji tak cenné socialni zkuSenosti tim, ze spatiuji
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svého ucitele v nové socialni situaci. Stern et al. (2010) odhalili, ze specifické charakteristiky
uciteld, zejména nadSeni, zdjem o véc, upfimnost a charisma, jsou silné spojeny
s pozitivngj§imi vysledky zakt. Dalsi autofi podporuji dalezitost prokazani skutecné péce
o0 studenty (Russel 2000, Ballantyne et al. 2001) a poskytovani holistické zkusenosti (Skibins
et al. 2012). Stern et al. (2008) zjistili, Ze kdyZ jsou ucitelé aktivné zapojeni do lekci na misté
s instruktory, jsou vysledky zakti a studentli obecné pozitivnéjsi. Vysledky podobnych
vyzkumtl naznacuji, ze ucitelé a dalsi dospéli hraji kli¢ovou roli pfi rozvoji environmentalni

gramotnosti (Emmons 1997, Rickinson 2001).

Pro hlubsi pochopeni zaméru disertacni prace jsou déale ptedlozeny specifické postupy, které
byly uzity pfi napliiovani cili predkladané prace a které autorka povazuje za vhodné blize
predstavit, nebot’ jsou klicové z hlediska realizovaného empirického vyzkumu a nejedna se

o bézné, obvykle uzivané metody v pedagogickém vyzkumu.
3.6 Senzoricka analyza

Senzoricka analyza je v oblasti vyzkumu lesni pedagogiky ojedinéla ¢i nezvykld, a praveé
proto miiZze nabidnout novy pohled na zkoumanou oblast zapojenim smyslovych vjemu tim,
ze piinds$i novy aspekt vnimani lesniho ekosystému se zaméfenim na chutové smysly.
Roberts a Acree (1995) a Neetling et al. (2016) chapaji senzorickou analyzu jako komplexni
hodnoceni zahrnujici posouzeni vzhledu, aroma (ortonasalni a retronasalni), chuti, §tavnatosti
a texturnich vlastnosti potravin; v nasem piipadé se jedna o rostlinné a zivo¢isné produkty
lesniho ptivodu a konven¢ni potraviny. Mezi sledované parametry patii aroma, barva masa,
flavour?, chut’, kiehkost, §tavnatost a vzhled. Vybrané senzorické parametry posuzuji $koleni
hodnotitelé 1 spotfebitelé pfi tzv. konzumentskych zkouskach. K senzorickému hodnoceni se
dle normy ISO 6658:2017 (2017) nejCastéji pouzivaji stupnice vyjadiujici kvalitu, intenzitu
nebo pfijemnost. Jedna se pak o hédonické stupnice, které¢ jsou vzdy setazeny do urcité
posloupnosti. Hédonickd stupnice slouzi k posouzeni stupné piijemnosti, piijatelnosti
a libosti. Hedonické testovani je v senzorické analyze velmi béZné a nezastupitelné pouzitim
jiné instrumentalni metody (Pokorny 1993, 1999). Cilem senzorického testovani byla

identifikace postojii konzumenti tykajicich se rostlinnych a zivociSnych produktli z volné

! Vyraz flavour je v senzorické analyze definovan dle ISO 5492 jako celkova kombinace ¢ichového, chutového
a trigeminalniho vjemu vnimaného béhem zkouSeni

23



piirody (tzv. wildfoods-kan¢i maso, brusinky a lesni houby) a konven¢nich potravin

(zahradni zampiony, Cerveny rybiz a vepfové maso).
Dalsim, specifickym postupem v ramci disertacni prace, je pouziti projektivnich testa.
3.7 Projektivni testy

K diagnostice agresivnich tendenci se pouzivaji projektivni testy, na zadklad¢ kterych
v ramci psychologického vySetieni 1ékai stanovi agresivni potencidl pacientd. Projektivni
metody vypovidaji o implicitnich motivech osobnosti a jejich vysledek je obtizné zkreslovat
védomou snahou o disimulaci. Rorschachiv test, Test ruky a Tematicko-apecerpcni test jsou
projektivni metody, které jsou standardizovany v oblastech administrace, vyhodnoceni
a interpretace a vyuzivaji se K vysetiovani pacientii s rizikovymi projevy chovani (Bricklin et
al. 1962, Drummond 1966, Baity et al. 1999, 2002, Clemence et al. 1999). Projektivni
techniky konfrontuji testovanou osobu s neurCitou situaci, na kterou bude subjektivné
reagovat podle toho, jaky smysl pro n¢j dana situace ma. Nejasnost situace mize pomoci
odhalit i latentni, nevédomé slozky osobnosti (Svoboda et al. 2009). Projektivni testy
vypovidaji o psychické prezentaci vySetfované osoby a jejimu vztahu k okolnimu svétu
a konfrontuji jedince s podnétovou situaci. Zplsob, jakym subjekt vnima, uvazuje
a interpretuje testovy materidl, odrazi jeho psychologické fungovani, nebot’ zde projektuje

své mySlenkové procesy, emoce, potieby, uzkosti a intrapsychické konflikty (Svoboda 2013).

3.7.1 Test ruky

Test ruky je projektivni technika, kterd by méla predikovat agresivni chovani
u testovanych jedincti a mapovat interpersonalni tendence (Himmelstein a von Grunau 1981,
Clemence et al. 1999). Symbol ruky je dulezitym nastrojem socialniho kontaktu
i prostiedkem k ovladani materialniho svéta, ruka hraje vyznamnou roli v feéi t€la a mize byt
zdrojem slasti i bolesti (Lie a Wagner 1996). Test ruky je tvofen deviti kartami, na kterych je
nakresleny tvar lidské ruky a desata karta je prazdna. Respondent ma sdélit, jakou emoci
obrazek vyjadiuje a odpovédét na otazku ,,Co muize tato ruka d€lat?*. Dotazovany mtize drzet
kartu v jakékoli poloze; pocet odpoveédi neni omezen. U desaté (volné) karty je respondent
pozadan, aby si pfedstavil ruku v urcitém postaveni. Celkovd administrace trva asi deset
minut, kazd4d odpovéd’ je rekodifikovéana. Posuzuje se, zda odpovédi vyjadiuji naklonnost,
komunikaci, exhibici, akvizici, neuspéch, vzajemnost, zavislost, predvadéni, smérnici, agresi,

aktivitu, pasivitu, strach nebo napé&ti (Fridrich a Nociar 1991). Tyto kategorie jsou seskupeny
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do: (1) mezilidskych odpovédi souvisejicich s jinymi lidmi; (2) reakce na okolni prostiedi;
(3) maladaptivni odpovédi, véetné formulaci vykazujicich slabost, vnéjsi inhibici, nesplnéni
potieb a (4) odpovédi vyjadiujici vzdalenost. Pomér téchto kategorii vyjadiuje celkovy odhad
bazalni struktury osobnosti, takzvany ,,pomér zkuSenosti“ (E.R.). Pravdépodobnost agrese
vytvaii takzvany index agrese, ,,Acting out ratio“ (A.O.R.). Test ruky byl pro ucely

predmétné diserta¢ni prace vyhodnocen a interpretovan podle Le¢bycha (2013).

3.7.2 Rorschachiuyv test (ROR)

Henry Rorschach (1884—1922) byl psychiatr, ktery se pivodné chtél stat malifem, ke studiu
celkem Ctyf set pokusnych osob zvolil zpisob, jenz mu byl nejblizsi: hru s barvami. Vytvotil
stovky skvrn a nakonec z nich vybral deset (pét barevnych a pét Cernobilych), u nichz
zaznamenal nejvice signifikantni reakce (Krugman 1942, Kamphuis et al. 2000). Smyslem
testu je zjistit projekci myslenkovych pochodt a osobnostnich rysti na neurcité objekty, které
maji podobu inkoustovych skvrn riiznych barev a tvart (Goldfarb 1945, Gacono et al. 2005).
Test se skladd z deseti rizn¢ barevnych tabuli: Cernobilé, pestré (tmavé a Cervend barva)
a barevné tabule. Agresivitu lze v ROR posuzovat podle toho, (1) jakym zptisobem je skvrna
interpretovana z hlediska své celistvosti, (2) podle determinujiciho zplsobu prozivani
vySetfované osoby, (3) dle obsahu interpretace lidi, zvifat a dalSich objekta a (4) dle vyskytu
odpovédi béznych a origindlnich (Cerméak 2006). Napiiklad rudé &asti karty testovani ¢asto
vnimaji jako krev; reakce na né napovi, jak testovany zvlada pocity spojené s hnévem ci
fyzickym ubliZzenim. Dalsi tvary skvrn naznacuji, jak testovany zvlada socidlni kontakt
s ostatnimi lidmi. Tmavé a stinové casti karty mohou vyvolavat u testované¢ho pocity
spojované s depresi. Administrace metody se fidi standardizovanymi pravidly, odpovédi jsou
doslovné zapisovany a jsou kategorizovany podle piislusného systému a statisticky
hodnoceny. Jednotlivé skory byly vyhodnoceny dle Exnerova komprehensivniho systému,

ktery je zalozen na kvantitativni bazi a umoznuje tak statistické ovérovani (Exner 2015).

3.7.3 Tematicko-apecerpc¢ni test (TAT)

Vysetfované osob¢ se predkladaji obrazky, na kterych jsou lidské postavy v rtiznych
mnohovyznamovych situacich a dotazovany ma ke kazdému z nich vymyslet néjaky ptibeh.
TAT je vhodny pro posouzeni ¢i zachyceni miry interpersondlnich konflikti a poruch
chovani (Aronow et al. 2001). Predpoklada se, ze vySetfovana osoba se identifikuje se

zachycenymi osobami a interpretuje situace v zavislosti na svych zkuSenostech a pottebach
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védomych i nevédomych. Posuzuje se, jak piibéh probiha, jak mize skonéit a pro¢ k dané

situaci viibec doslo (Keiser a Prather 1990).
3.8 Shinrin-yoku

Shinrin-yoku je japonska technika, jejiz vysledky potvrzuje samostatny vyzkum (Li 2018,
Miyazaki 2018), ktery dokazuje, Ze po n¢kolika hodinach v lese klesa u pokusnych osob
hladina stresovych hormonti, stoupd aktivita imunitniho systému, aktivizuje se
parasympaticky nervovy systém odpovédny za snizovani stresu, coz je dano tim, ze lidsky
imunitni systém reaguje na tzv. fytoncidy, chemické latky, které vylucuje do vzduchu vétSina
stromd, kefd a nékterych dalSich rostlin, coz potvrzuje n€kolik soucasnych vyzkumi (Hansen
et al. 2017, Wen et al. 2019, Payne a Delphinus 2019, Kotera a Rhodes 2020, Olson et al.
2020). Slovo shinrin v japonstiné znamena “les” a slovo yoku “koupel”. Shinrin-yoku tedy
V doslovném ptekladu znamend koupel v lesni atmosféfe a vnimani lesa vSemi smysly.
Nejedna se tedy o specidlni cviceni, ani turistiku ¢i jégu. Principem je pobyt v lese, propojeni

S lesem vSemi lidskymi smysly pii sou¢asném vyuziti i€¢inku fytoncida.

4 Metodika

Disertacni prace je zpracovana s vyuzitim kvalitativnich a kvantitativnich metod, tzv.
,mixed-methods research design®. Empiricka data byla ziskdna vlastni vyzkumnou ¢innosti
autorky, pro sekundarni informacni zdroje byla pouzita domaci a zahrani¢ni literatura,

recenzované védecké ¢lanky, sborniky, monografie, encyklopedie a internet.
Byly zvoleny tyto typy vyzkumu:

1) zjistovani postoji formou dotazovani, se zamérem prozkoumat, popsat a interpretovat
nazory a stanoviska urcité vybrané cilové skupiny,

2) evaluace, vramci které byly realizovany programy lesni pedagogiky uréitym
zpusobem s uréitym zamérem a zhodnocenim toho, jak se danych cilti dosahuje a ¢im
jsou podminény ¢i ovlivnény,

3) korela¢né-prediktivni studie, kdy byla sledovana korelace mezi urcitymi proménnymi
a byl interpretovan vzajemny vztah,

4) demonstrace, ktera zahrnuje popis systémi v ekonomické a vzdélavaci soustave,

5) status, kdy byla zkoumana specificka skupina za ucelem zjisténi jeji charakteristiky.
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V predkladané disertacni praci jsou pouzity nasledujici metodologické postupy: analogie,
analyza, syntéza, indukce, dedukce, komparace, deskripce, pozorovani, dotazovani a dalsi
metody, na néZ je odkazano V piedchozim i nasledujicim textu. Podrobna charakteristika
a zdivodnéni vybéru kazdého metodologického postupu je uvedena v jednotlivych
publikacnich vystupech. V disertac¢ni praci jsou rovnéz citovany i starSi informacni zdroje,

a to z divodu deklarovani jejich ptivodnosti a originality.
Shrnuti pouZzitych metod pro splnéni cili disertaéni prace

V ¢lancich ¢. 1 a €. 2 byla uzita metoda polostrukturovaného hloubkového rozhovoru ve
form¢ Pyramidového modelu dle Wengrafa (2001), kterd méla vést ke zjisténi pohnutek
a motivaci lesnikli, ktefi se rozhodnou vykonavat pedagogickou cinnost v rdmci lesni
pedagogiky a poznat postoje Ceskych ucitelli na zakladnich Skolach k moznostem venkovni
vyuky. Pro dil¢i cil €. 3 byla stézejné metoda analyzy a syntézy. K dosazeni dil¢iho cile ¢. 4
byla vyuzita metoda analogie a focus groups. Projektivni testy, observa¢ni uceni, analogie,
focus groups, Shinrin-yoku slouzily k dosazeni dil¢iho cile €. 5. Pro dosazeni dil¢iho cile ¢. 6
byla uzita metoda senzorické analyzy a focus groups. Vybrané statistické metody byly

pouzity k testovani hypotéz pro dil¢i cile ¢. 4, 5, 6.

Zamérem c¢lanku €. 4 bylo identifikovat postoje konzumenti ke zv€finovému masu a odhalit
tak pfipadné zdbrany a predsudky. Proto byla vyuZita senzoricka analyza. Senzorické
hodnoceni bylo realizovano s osmdesati (n = 80) ucastniky panelové diskuse (anglicky semi-
trained panelists), kteti méli identifikovat své postoje tykajici se pokrmu piipravenych
z rostlinnych a zivo¢isnych produktli z volné piirody (tzv. “wildfoods”- maso druhu Sus
scrofa scrofa, brusinky a lesni houby) a konvenénich potravin (zahradni zampiony, cerveny
rybiz a vepfové maso). V predkladané disertacni praci byla pouzita tradi¢ni deviti - bodova
hedonicka stupnice dle Peryam a Pilgrima (1957), ve které¢ méli hodnotitelé vybrat moZnosti
od “extrémné nechutnd” (1) po “extrémné chutnad” (9). Slovni kotvy stupnice byly vybrany

tak, aby psychologické vzdalenost mezi naslednymi body stupnice byla pfiblizné stejna.

StéZejni metodou pro lidskou tvofivost a aktivni proces uceni, je analogie (Dvorak 2007,
Przywara 2007), ktera byla vyuzita v ¢lancich ¢. 3 a ¢. 5, kdy prostiednictvim hledani
podobnosti s lesnim ekosystémem byly posluchac¢im (n = 236) demonstrovany principy
udrzitelného rozvoje aplikovatelné v ekonomické praxi (publikacéni vystup €. 3) i vzory

prosocialniho chovéani lesnich ZivoCichi se zfetelem na oblast socialni udrzitelnosti
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(zaClenovani problematickych mensin do spole¢nosti, viz publika¢ni vystup ¢. 5 pro n = 68).
Napriklad hledani novych trhit bylo demonstrovano na analogii vcelich tanct, kterym vcela
predava konkrétni informace o novych zdrojich potravy dalsim véeldm. Modely spoluprace
byly vysvétleny na mykorhize, kde je zjevné podobenstvi s obchodnimi spole¢nostmi, které
se rozhodnou vzajemné¢ spolupracovat (holding, kartel, klastr), ¢imz se zvySuje jejich
ekonomicka sila, kapacitni moznosti a vyznamn¢j$i postaveni na trhu. Komunikace a tymova
prace v podniku by méla byt efektivni a nepietrzita, kazdy zaméstnanec by mél byt sezndmen
se svym zaClenénim do hierarchie spoleCnosti, pfesné znat své pravomoci, podobné jako je
tomu u komunitniho souziti a vzorcli chovani smecky divokych prasat, vikli, vysoké zvére,

véel a mravencu.

Na to navazuje interview s focusovou skupinou neboli Focus groups, které bylo
organizovano s cilem ziskat co nejhodnotnéjsi data od respondentd prostiednictvim jejich
vzajemné interakce (Morgan a Hoffmann 2018). V publika¢nim vystupu ¢. 3 byly formou
Focus groups ovéfovany postoje studentii a nové ziskané provdzanosti mezi udrzitelnosti
ekosystému lesa a ekonomickych principt. V ¢lanku ¢. 4 Focus Groups odhalily zabrany
apredsudky ke zvéfinovému masu a v ¢lanku ¢. 5 bylo prostfednictvim interview
s fokusovou skupinou tvofenou adolescenty z vychovnych ustavi zjistovano, zda doslo
k pochopeni, ze procesy a interakce v pfirodé jsou analogické s vazbami a komunikaci

v lidské spole¢nosti a zda si z nich respondenti dokazi vzit vzor pro vlastni jednani.

Pro ucely zjisténi postojii a nazora uciteltt na zakladnich $kolach k outdoor vyuce a lesnich
pedagogti za G€elem zjisténi diivodi jejich rozhodnuti pro pedagogickou ¢innost, byla vyuZzita
metoda polostrukturovaného hloubkového rozhovoru ve formé Pyramidového modelu
(Wengraf 2001) sestavajictho zhlavni vyzkumné otdzky a specifickych otazek.
Respondentem pro kvalitativni vyzkumné Setfeni byli ucitelé na 21 fakultnich zakladnich
Skolach? v Praze a Stiedoceském kraji (celkem odpovidalo 285 ugiteld, z toho 19 fediteld,
65 % zen) a celkem 52 lesnich pedagogt (18 pochazelo z CR, dva z Finska, tfi z Norska,
devét z LotySska, pét z Némecka, tfi z Polska, Ctyfi ze Slovenska, tfi ze Slovinska, pét
z Lucemburska a dalSich zemi), Ktefi v oboru aktivné pracuji Vv organizacich, jako jsou

méstské Ci statni lesni podniky, lesnickd vzdélavaci centra, centra environmentalni vychovy

2 TFakultni $kola je vyukovou zakladnou budoucich ugitelll, kde se ve spoluprici s vysokoskolskymi pedagogy
realizuji pedagogické praxe studentii uditelstvi.
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a domovy mladeze. Schéma Pyramidového modelu je uvedeno Vv publikac¢nich vystupech ¢. 1

az2.

Dopad lesni terapie (zaloZzené na Shinrin-yoku, observa¢nim uceni a analogii) na agresivni
projevy Sedesati osmi (n = 68) adolescentli byl méfen projektivnimi testy, které se pouzivaji
k diagnostice agresivnich tendenci pacientti (Harsa et al. 2009). Lesni terapie trvaly 32 hodin
(16 vychazek vzdy po dvou hodindch) a spocivaly v kombinaci observacniho uceni
prosocialnich projevti lesnich zivocicht, pozitivnim ucinku fytoncida s prvky Outdoor
Behavioral Therapy (OBH) a vyuzitim metod lesni pedagogiky. Pomoci baterie tii
projektivnich testi byly méfeny a porovndvany hodnoty agresivnich projevll pied a po
lesnich terapiich. Konkrétné se jednalo 0 Rorschachiv test, Test ruky a Tematicko-
apecerp¢ni test. V predkladané disertacni praci byly rovnéz vyuzity statistické metody, jako
je Kolmogorov-Smirnov test, Shapiro-Wilk test, Mann-Whitney U test a statisticky
program TIBCO Statistica Ultimate Academic-Market 3, Licence validity period:
1.8.2018-31.7.2023. Transkripce kvalitativnich dat zrozhovori byla provadéna
prostiednictvim Atlas.ti 9 Windows Q&A Data Protection and GDPR Compliance 20210531.
Vystupni data pro ROR test byla ziskana pomoci Rorschach® Interpretation Assistance
Program: Version 5 Forensic Edition (RIAP5™ FE) a data pro Test ruky na specializovaném
software pro vyhodnoceni Hand testu, HT STUDIO © PHDR. MARTIN LECBYCH, PH.D,
2013.

5 Syntéza vysledku

Jednotlivé subkapitoly 5.1-5.6 ptedstavuji prezentaci vysledkd k jednotlivym dil¢im ciltim,

jejichz splnéni slouzi k napInéni hlavniho cile diserta¢ni prace.

5.1 Zhodnoceni duvodi, pro¢ se lesnici rozhodnou vykonavat

pedagogickou ¢innost v ramci lesni pedagogiky

Hloubkové rozhovory dle Wengrafova modelu ukdzaly, ze lesnici maji vytvofeny osobity
ramec vnitinich hodnot souvisejicich s ¢lovékem a ptirodou. Pro lesni pedagogy je vztah
k pfirod¢ Zivotnim ptesvédcenim. V jejich postojich lze vysledovat vlastnosti typické pro
hlubinnou ekologii Arneho Nzsse tim, Ze lesni pedagogové piedavaji znalosti a zkuSenosti
piimo v piirod¢, se kterou jsou spjati, ne ji pouze navstévuji. Ukazuji vetejnosti, jak se
pohybovat v lese bez nasledki, respektuji vSechny formy zivota, nejen ty krasné,

pozoruhodné, nebo uzite¢né. UCi nepouzivat pouze zivé bytosti jako zdroj; coz vede k uznani
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jejich vnitini hodnoty. Lesni pedagogové chrani lesni ekosystém jako celek, nejen jednotlivé
formy Zzivota a ukazuji, ze 1 bydleni v méstskych oblastech I1ze spojit s pfirodou. Vse vyse

uvedené koresponduje s myslenkami Hlubinné ekologie A. Nasse (Nass 1989, 1993).

Z uskutecnénych rozhovorl je zfejmé, Ze lesnici jsou pro lesni pedagogiku motivovani
vniting. SkuteCnosti, kterych si na své praci ceni a které z Cinnosti ziskavaji, souvisi
s potifebou vykonu, pospolitosti a seberealizace. Potfebu vykonu naplituje dobry pocit z prace
¢i z uskuteénéného programu. V lesni pedagogice se mohou lesnici realizovat, rozvijet vlastni
iniciativu, odpovédnost a rist ve znalostech z oboru, coz jsou dalsi faktory ovliviiujici
pracovni motivaci. Lesni pedagogové shodné uvadéji, Zze ve své Cinnosti vidi smysl a jsou
ochotni se ji vénovat, i kdyZ ne vzdy za odvedenou praci dostanou adekvatni financni
ohodnoceni a musi ji ¢asto obétovat sviij volny cas. Vyse uvedené se shoduje s motivy vnitini

motivace, které¢ uvadi Dieblova (2005).

Z rozhovori vyplynulo, Ze vné€j$i motivacni faktory nejsou pro lesni pedagogy tolik podstatné
(na rozdil od Rakouska a Finska, kde jsou podstatné 1 materidlni divody). Jsou totiz vnitiné
presvédceni, ze jejich ¢innost ma smysl. Snazi se vetejnosti ukazovat ptirodu a predstavuji
praci lesnika. K jejich ¢innosti je vede nékolik motivl, jako je zijem o tuto praci, osobni
nadSeni, kladny vztah k pfirodé¢ a lesnimu hospodafstvi, které se snaZi navstévnikim
programi piedavat. DEli se s nimi o poznatky, které jsou pro né dilezité a u kterych vnimaji,
7ze by se meély Sifit dal. DalSim velkym motivem jsou potieby rozvoje, seberealizace
a vzdélani. VSechny tyto potieby mohou byt v tomto oboru bohaté napliiovany. Na pracovni
motivaci mohou mit negativni dopad nenaplnéné potieby odmény a respektu. To muze mit
vliv 1 na pracovni spokojenost, na kterou mizou ptlisobit negativni vnéjsi vlivy, jako je

finan¢ni ohodnoceni, podcenovani pozice a velka ¢asova i finanéni omezenost ¢innosti.

Lesni pedagogové mohou hrat vyznamou roli pfi napliiovani vztahu déti k pfirodé
a tim, Ze maji moznost na né pusobit, je redlné ocekavat, Ze se tento jev sekundarné piesune
I na rodice déti. Déti jsou pro lesni pedagogy atraktivni cilova skupina, rovnéz i diky tomu, ze
jsou schopny ovlivnit své rodice. Rodina je ozna¢ovana jako primarni socidlni skupina majici
nejvetsi vliv na (nejen) konzumni chovani jednotlivych ¢lenti navzajem. Déti nejsou pouze
pasivnimi pfijemci, ale také Casto byvaji ony samy iniciatory riznych novych zvyklosti, které
prenaseji nejenom na své sourozence, ale také na rodic¢e (Schiffman et al. 2010). Své nazory
pak Casto prezentuji uvnitf rodiny a tak mohou pfenést urCité prvky ndzori a chovani

1 ony na rodi¢e a nejenom rodice na déti (Koudelka, 1997). Tohoto efektu 1ze vhodné vyuzit
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pii formovani postoji k pfirodnimu prostiedi a udrzitelnému spotiebnimu chovani

v budoucnu.

5.2 Vyhodnoceni postoji uciteli a rediteli na vybranych fakultnich
zakladnich Skolach k moZnostem outdoor vyuky v prostiedi lesa,

Hlubinné ekologie a Earth literacy

Stanfordska analyza (Ardoin et al. 2017) poskytla piesvéd¢ivé dikazy o pozitivnim dopadu
environmentalni vychovy na ziky povinné $kolni dochazky. Praxe v Ceské republice viak
zcela nezohledniuje vystupy a doporuceni této studie. Analyza Skolni dokumentace odhalila,
7e tfidy na prvnim stupni navstivily centrum ekologické vychovy jednou, maximalné dvakrat
za Skolni rok. Na zaklad¢ prizkumu autorky bylo zjisténo, ze prekazky se tykaji hlavné
dovednosti ucitelt, strachu ze ztraty kontroly, pfeplnéného kurikula a restriktivnich Skolnich
postupti. Studie ve Svycarsku ukazaly, Ze zvlasté zkuSeni a star$i ugitelé jsou ochotni vice
experimentovat a jsou vstficngj$i k environmentdlni vychov€ realizované v ptirode
(Lindemann-Matthies a Knecht 2011, s. 18). Vyzkumné Setieni autorky v ramci této
disertacni prace naznacilo opak. Otevieni novym metodam byli vice zacinajici ucitelé s praxi

do péti let.

Na otdzku, pro¢ vyuka probiha uvnitt budovy, ucitelé nejcastéji odpovidali, Ze se ve tiidé citi
bezpecné a pohodln€é. Druhou nejcastéji zmiflovanou bariérou bylo, Ze ucitelé nevedi, jak
venkovni vyuku pojmout; nejsou si jisti, jak novou situaci uchopit, co a jak by mohli ucit
v prostfedi piirody. Zejména ucitelé Ceského jazyka si nedokdzou piedstavit vyucovani
gramatiky (zv1asté¢ psani diktatl) v pifirodé a povazuji venkovni vyuku pouze jako
doplitkovou aktivitu. Ucitelé zemépisu, biologie, fyziky, chemie, télesné vychovy a vytvarné
vychovy vyjadrili vstficn€j$i postoj. Pievaznd vétSina uciteli vSak povazuje vzdélavani
Vv ptirod¢ spiSe za Skolni vylet, naruSeni zavedené¢ho denniho programu. Reakce se velmi
Casto opakovaly: ,.Zdci budou roztrziti, bude tézké udrzet disciplinu, zatimco ve tridé védi, ze
dohledu nad détmi, strach z mozného zranéni, nachlazeni a zaSpinéni oblecCeni. Z rozhovora
vyplynulo, Ze nejlepsi vztah k venkovni vyuce maji ti pedagogové, kteti jako déti meéli
prilezitost chodit se svymi rodi¢i do pfirody. Kontakt s pfirodou v détstvi ovlivituje jejich

soucasnou ochotu vychézet do pfirody se svymi zaky.
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Vyucujici nejvic vahali s pfeménou obsahové néaplné vypucovaného predmétu do formy
realizovatelné ve venkovnim prostiedi. Jsou zvykli na frontalni vyuku s vyuzitim tabule, coz
v ptirodé neni mozné. Museli by upln¢ ptepracovat plan hodiny a zacit pouzivat diametralné

odlisné metody.

Na prvni pohled by se mohlo zdat, Ze ¢esti u€itelé nejsou flexibilni. Z provedenych rozhovorta
hodnoceni, nelze povazovat jen za nedostatek eskych pedagogti. Cesky vzdélavaci systém
ma kofeny z doby Rakouska-Uherska, kdy na Skolach pedagogicky putsobili distojnici ve
vysluzbé, kteti vnesli do Skolniho prostfedi urcité vojenské prvky (vstavani na zacatku
hodiny, pevny ¢asovy rozvrh, systém odmén a trestii, subjektivni hodnoceni). Navic soucasni
pedagogové jsou pod silnym tlakem rodi¢t, ktefi ne vzdy ocenuji kultivaci déti, misto toho
pozaduji, aby Skola ptedavala ditéti encyklopedické znalosti, které mu umozni postup na

vysokou skolu.
5.3 Zjisténé prinosy lesni pedagogiky

Lesni pedagogika ptedstavuje obohaceni a oziveni vyuky jinymi metodami, informace jsou
pfedavany nenasilnou formou. Lesni pedagog muZze prezentovat lesnictvi i funkce lesa,
vysvétlit rozdil mezi lesnikem a mysliveem, predstavit principy trvale udrzitelného
hospodafeni v lesich a pfiblizit kolobéh vyuZzivani obnovitelného piirodniho bohatstvi.
Ugastnici kurzi lesni pedagogiky se nenucenym zptisobem otuZuji a uéi se pohybovat v lese.
Piimy kontakt s pfirodou ma zakladni vzdélavaci ucinek na piedstavivost déti i dospélych,
dochazi k posilovani imunitniho systému a prokazatelnému snizeni nemoci a alergii. Chtizi
po nerovném povrchu ¢i balancovanim na kmenech stromti dochazi k postupnému zlepSovani

motoriky.

Vysledkem je, Ze se navitévnici mohou naudit les vnimat, vytvofit si k nému vztah. Ucast na
programu lesni pedagogiky muze byt motivujici pro ziskavani dalsich informaci o lese a jeho
CastéjSim navstévam. Navstévnici ziskaji predstavu, kolik prace se za péci o les a piirodu
skryvé a také v jakych ¢asovych horizontech musi lesni hospodati uvazovat. Mladi lidé se
snazeji mohou rozhodnout pro studium lesnickych obord. Lesni pedagogika ptedstavuje
zpiisob, jak naucit nastupujici generaci rozumét spolecenskému vyznamu lesnické prace
a jejimu pfinosu pro spolecnost. Informovanost veiejnosti pak mize vést ke snizeni

vandalismu na lesnim majetku. Piimy kontakt s piirodou podporuje ekologické vnimani
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a diky skupinovym aktivitam se prohlubuje i socialni chovani. Za nejvétsi piinos lze
povazovat pochopeni principu udrzitelnosti a potieby lidské prace v lese, s perspektivou, ze
vefejnost nebude tak snadno ovlivnitelnd snahami neprofesionalnich, v mnoha ptipadech

pseudo-ochranaiskych hnuti.

5.4 Zhodnoceni uplatnéni lesni pedagogiky pri vyuce predmétu Podnikova

ekonomika na vysoké skole

Arne Nass pokladal piirodu za nejlepsi zdroj znalosti; naopak ekonomy a ekonomiku
povazoval za moralné odpovédné za pftilisné vytézovani zdroju a celkovou ekologickou krizi.
Na zaklad¢ této skutecnosti vznikl navrh naucit studenty ekonomickych oborti premyslet
udrzitelnym zptisobem, rozsifit jejich schopnosti uvazovat v SirSich ekologickych a socialnich
aspektech a souvislostech. Zadmérem autorky predkladané disertacni prace bylo, aby budouci
ekonomové opustili své predstavy o nadfazenosti lidského druhu a byli nuceni pfemyslet
o udrzitelnosti ekosystému, obzvlasté, kdyz se stanou manazery, politiky a podnikateli

s podilem na rozhodovani v budoucnosti.

Experimentalni skupina (n = 236), vedena autorkou (,,teacher as researcher), absolvovala
jeden semestr kurzu Podnikové ekonomiky formou lesnich workshopti. Budouci ekonomové
dostali pfilezitost porozumét principim udrzitelnosti pfimo na paralelach s ekosystémem
lesa, nebot’ modely udrzitelného chovani lze velmi dobfe vysvétlit a vypozorovat na
ptikladech lesni fauny a flory a nasledné je aplikovat v manazerské praxi. Kontrolni skupina
(n = 190) absolvovala vyuku Podnikové ekonomiky standardnim zpisobem, tj. v budové

Skoly s plnym vyuzitim tiSténych uc¢ebnich materialli, bez lesnich workshopi.

Studenti obou skupin (K) a (E) (kontrolni a experimentalni) psali v zavéru semestru identicky
didakticky test, ktery obsahoval 21 otazek veetné piikladi. Otazky mély rGzné rozmezi bodi
podle obtiznosti. Tabulka 1 obsahuje median, smérodatnou odchylku, z-hodnotu a p-hodnotu
skupin (K) a (E). Otazky byly tematicky zaméfené na udrzitelnost, podnik, controlling,
finance a zdroje. V zavorkéach pod otazkou je uvedeno, jaké paralely s lesnim ekosystémem
byly demonstrovany, nebo zda bylo téma vysvétleno podle ucebnice (kdyZz nebyla nalezena

vhodna paralela podnik-les).
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Tabulka 1: Vyhodnoceni didaktického testu, srovnani skupin (E) and (K)

Vybrana
ekonomicka oblast
(paralela s lesnim
ekosystémem)

Rozmezi
(pocet
bodi)

Kontrolni skupina

(n=190)

Experimentalni skupina

(n = 236)

Mann-Whitney
U test

Median (Q1; Q3)

Mean=+sd
(stiedni
hodnota)

Median (Q1; Q3)

Mean#sd
(stiedni
hodnota)

Z-value | p-value

Koncept
udrZitelnosti
(prase divoke, vik)

10

8,00 (4,00; 8,00)

7,36+3,39

8,00 (6,00; 10,00)

7,77£1,75

-2,76 | <0,01*

ZaloZeni, vznik,
zména a zanik
podniku
(u¢ebnice)

10

8,00 (4,00; 8,00)

6,44+2,73

6,00 (4,00; 8,00)

5,76+2,83

1,87 0,06

Majetkova
a kapitalova
struktura podniku
(ucebnice)

10

8,00 (4,00; 8,00)

7,27£3,19

4,00 (2,00; 6,00)

4,94+2,69

7,18 | <0,01*

Chovani
spotiebitele
(prase divoké)

10

4,00 (4,00; 4,00)

3,49+1,46

8,00 (6,00; 10,00)

7,84+1,76

-11,75 | <0,01*

Metoda kritické
cesty

(mravenci)

20

12,00 (6,00; 16,00)

11,33+5,86

16,00 (14,00; 18,00)

15,84+2,70

-7,68 | <0,01*

Pracovni teorie
hodnoty
(mutualismus)

10

6,00 (2,00; 10,00)

6,34+2,49

8,00 (6,00; 8,50)

7,69+1,77

-5,40 | <0,01*

Rizeni zdrojt,
logistika
(veverka)

2,00 (2,00; 4,00)

2,66+1,08

4,00 (2,00; 4,50)

3,92+1,42

-6,69 | <0,01*

Investi¢ni ¢innost
podniku
(ucebnice)

10

4,00 (2,00; 8,00)

4,92+2,94

6,00 (4,00; 8,00)

6,10+2,55

-4,08 | <0,01*

Fibonacciho
sekvence
(§isky)

2,00 (2,00; 4,00)

2,77+1,17

4,00 (2,00; 5,00)

3,85+1,49

-6,35 | <0,01*

10

Modely spoluprace
(symbioza,
mycorhiza, véely,
vici, vysoka zvér,
prase divoké)

10

4,00 (2,00; 6,00)

4,70+£2,71

8,00 (8,00; 10,00)

8,54+1,46

-12,36 | <0,01*

11

Slouceni, splynuti,
fuze a akvizice
(Ophiocordyceps
unilaterali, L.)

10

7,50 (4,00; 8,00)

6,51+2,66

8,00 (8,00; 10,00)

8,38+1,52

-6,92 | <0,01*

12

Synergicky efekt
(v€ely, mravenci)

2,00 (2,00; 2,00)

2,29+1,04

2,00 (2,00; 4,00)

2,93+1,00

-5,17 | <0,01*

13

Controlling, audit
(ucebnice)

4,00 (4,00; 6,00)

4,11+1,47

4,00 (4,00; 6,00)

4,31+1,49

-1,22 0,22

14

Nekalosoutézni
jednani
(parasitismus hub)

10

1,00 (1,00; 1,00)

1,29+1,16

8,00 (6,00; 8,00)

7,13£2,33

-12,25 | <0,01*

15

Rizeni zasob
(veverky)

2,00 (2,00; 4,00)

3,13+1,46

6,00 (4,00; 6,00)

4,93+1,27

-9,94 | <0,01*

16

Organizacni
struktura podniku
(veeli ul,
mravenisté, smecky
divoké zvéie)

2,00 (2,00; 4,00)

3,04+1,48

6,00 (4,00; 8,00)

5,91+1,96

-11,48 | <0,01*
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Kontrolni skupina Experimentalni skupina Mann-Whitney
Rozmezi (n=190) (n =236) U test

(pocet

bodii) y Mean+sd N Mean+tsd

Median (Q1; Q3) (stiedni Median (Q1; Q3) (stiedni Z-value | p-value

hodnota) hodnota)

Vybrana
ekonomické oblast
(paralela s lesnim

ekosystémem)

Horizontalni
a vertikalni
spoluprace
(vIci a havrani)
Vyvazeny,
optimalni rist
podniku (fasnatka
lesni)
Rizeni lidskych
19 | zdroji a diversity
management 10 4,00 (4,00; 6,00) |4,93+2,18 | 8,00 (6,00; 9,00) 7,70+1,71 | -11,86 | <0,01*
(v€eli Ul, mrave-
nisté)
Tymova prace
a komunikace
(v€ely, vlci,
mravenci)

17
10 | 4,00 (2,00;4,00) |3,23+1,36| 8,00 (4,00:800) | 67242,67 | -11,86 | <0,01*

18
10 2,00 (2,00; 4,00) |3,00+1,80 | 8,00 (6,00;10,00) | 7,60+2,00 | -12,23 | <0,01*

20
10 | 4,00 (2,00;4,00) |3,78+1,98 | 8,00 (6,00;8,00) | 7,0842,33 | -12,29 | <0,01*

21 | Hledani novych
trhti a marketing 10 4,00 (2,00; 4,00) |3,97+2,24 | 8,00 (6,00; 10,00) | 7,77+1,82 | -13,78 | <0,01*
(veely)

* statisticky vyznamny rozdil na hladin& o = 1%. Zdroj: vlastni data zpracovana autorem

Vyssi hodnoty predstavuji lepsSi vysledek. U nasledujicich otazek byl prokdzan statisticky
vyznamny rozdil ve prospéch experimentalni skupiny (p <0,01) u otazek cislo: (1), (4-12)
a (14-21). Z-hodnoty ukazuji, ze nejvyznamnéjsi rozdily mezi experimentalni (E) a kontrolni
(K) skupinou byly nalezeny v otazkach zaméfenych na vyhleddvani novych trht (z = 13,78);
modely spoluprace (z = 12,36); komunikaci a tymovou spolupraci (z=12,29); nelegalni
a podvodné praktiky (z = 12,25); logaritmickou spiralu a optimalni rychlost ristu podniku (z
= 12,23); horizontalni a vertikalni spolupréci, fizeni lidskych zdrojti a diversity management
(z = 11,86); spotiebitelské chovani (z =11,75); organizaéni strukturu spolecnosti (z =11,48);
fizeni zasob (z = 9,94); metodu kritické cesty (z = 7,68); adaptaci a fizeni zmén (z = 6,92);
spravu zdroju (z = 6,69); Fibonacciho sekvenci (z = 6,35); pracovni teorii hodnoty (z = 5,40);

synergicky efekt (z=5,17); investi¢ni aktivitu (z = 4,08).

Na zéklad€ vysledkt didaktického testu lze konstatovat, Ze studenti si lépe zapamatovali
a porozuméli tém tematickym oblastem, které byly podrobné vysvétleny na analogiich
S lesnim ekosystémem. U otdzek (2) a (13) nebyly zjiStény zZadné rozdily mezi skupinami, tj.
zalozeni, zanik a likvidace spole¢nosti (z = 1,87; p = 0,06) a kontrola, audit (z = 1,22; p =
0,22). Otazka €. 3 tykajici se kapitalové struktury spolec¢nosti (p <0,01) ma kladnou hodnotu
z = 17,18, coZ naznacuje, Ze v této otdzce byla experimentalni skupina ve srovnani s kontrolni
skupinou vyrazné horsi. Vysvétleni tohoto zjisténi mize spocivat v tom, Ze vyucujici (autorka

predkladané disertacni prace) nenalezla vhodné ptiklady téchto problémi (majetkova
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a kapitalova struktura podniku, externi a interni zdroje financovani, finan¢ni paka, financni
vykazy, analyza potencidlu, pravni aspekty zalozeni, vzniku a likvidace spolecnosti) z lesniho
ekosystému a tyto problémy byly vyucovany podle ucebnice ekonomiky. Skupina (E), ktera
si jiz piivykla na lesni workshopy, mohla vnimat névrat k uc¢ebnicim negativné, zatimco pro
kontrolni skupinu se nic nezménilo, protoze vyuka probihala standardnim zptisobem ve t¥idé
s pravidelnym pouzivanim ucebnic po cely semestr. Na zaklad¢ vysSe uvedenc¢ho se lze
ptiklonit k nazoru Pruneaua et al. 2009, Ze spole¢na prace ucitelti a studentti vyuzivajicich
demonstra¢ni metody a strategie feSeni problémi, piinasi pozitivni vysledky. Je mozné dojit
k zavéru, Ze zazitkovd metoda vyuky, prace v terénu a venkovni u€eni pozitivné ovliviiuji
vysledky studentl, coz potvrzuji dalsi autofi (Hines et al. 1987, Hungerford a Volk 1990,
Karppinen 2012, Ardoin et al. 2017, Thomas a Munge 2017, Pan a Hsu 2020).

5.5 Posouzeni dopadii lesni terapie na agresivni projevy adolescentnich

pacienti v prostiedi vychovnych dstavii

Vysledky prezentované v této disertacni praci vyplyvaji z psychodiagnostickych méteni
u souboru 68 pacienti a kontrolni skupiny, vySetienych baterii tfi projektivnich testd se
zaméfenim na agresivni projevy chovani mladistvych (Kabicek et al. 2014). Ze singularnich
méteni u jednotlivych testti vyplyvaji nize uvedené vysledky prezentované v tabulkach 2-3.
Zjisténi uvedend v této Casti jsou vysledkem hodnoceni testovanych osob pied a po lesni
terapii S vyuzitim prvkt Shinrin-yoku, lesni pedagogiky, observa¢niho uceni a analogie.
Skupina A zahrnuje jedince s diagnézou F 30.0. (afektivni poruchy) v poétu 37 osob. Skupina
B zahrnuje osoby s diagnozou F 91.0. (poruchy chovani vazané na vztahy v rodin€) v po¢tu
31 osob (WHO, Mezinarodni statisticka klasifikace nemoci 2021).
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5.5.1 Vysledky Rorschachova testu
Tabulka 2 na nasledujici stran¢ uvadi skupinové praméry testu ROR (Rorschachova testu)

pted a po lesni terapii.

Tabulka 2: Skupinové priméry Rorschachova testu pied a po lesni terapii

Skupina A! Vysledky Skupina B! Vysledky
ROR Kontrolni o . .. | statistického | _ . .. | statistického
skupina Pi‘ed terapii | Po terapii testovéni Pi‘ed terapii | Po terapii testovani
Cisté barvové 3p <0,01* 2p <0,01*
odpovédi 0,41 0,83+0,06 0,79+0,05 7= 462 0,59+0,13 | 0,51+0,10 t=475
3 * 3 *
Interpretace | o9 6,26£0,77 | 587:064 | P00 | gesi114 | 5912083 | P<00L
zvirat z2=4,27 z=4,80
Interpretace 2p <0,01* 3p <0,01*
Krve 0,04 0,19+0,05 | 0,11+0,04 t=gas | 013006 | 008£002 | 0,
2R —| * 3 *
Kontakt 4,72 500£088 | 501089 = P90 1 4004079 | 3992087 | P 001
s realitou t=2,19 z=3,62

Isttedni hodnota + smérodatna odchylka. 2T-test pro zavislé vzorky (o = 5 %).3Wilcoxon parovy test (o = 5 %). Oba testy
byly pouzity k detekci statisticky vyznamnych rozdilti pted a po experimentalnim zasahu.

Vysledky ukazuji, ze experimentilni zasah ma statisticky vyznamny vliv na dosazené
vysledné hodnoty bez vyjimky. U obou skupin A, B i u vSech ¢tyft testl (barvové odpovéds,
interpretace zvirat, krve, kontakt s realitou) znamena experimentalni zasah snizeni hodnot.
U skupiny B lesni terapie vedly ke snizeni extrémnich hodnot, navic je skupina
B v hodnoceni konstantnéjsi. Z vysledka prvniho kola testovani ROR je ziejmé, Ze nejvétsi
potize pfi zvladani impulzivnich tendenci méli mladistvi s diagnostikovanymi poruchami

nalady a afektivnimi poruchami.

V jejich odpovédich z prvniho kola testovani (pied lesni terapii) se opakovaly ¢isté barvové
odpovédi reprezentujici impulsivitu, ktera ukazuje na snizenou racionalni kontrolu, snizenou
pfizplsobivost spoleCenskym normam, oddavani se momentalnim podnétim, kde prevazuje
pudova slozka, tj. tendence k vybijeni afekti a nebrzdénd emocionalita. Dominovala
nevyrovnana afektivni slozka, ktera svéd¢i predevsim o nezvladnutém tzkostném afektu. Po
absolvovani lesni terapie na zdkladég statistického testovani byly zjiStény statisticky vyznamné
rozdily u skupiny A (p < 0,01; z=4,62) i B (p <0,01; t = 4,75), kdy byly snizeny namétené

hodnoty v ramci projektivnich testu.

U probanda s poruchou chovani vdzanou na vztahy vrodin¢ se objevovaly nejcastéji
odpovédi vztahujici se k interpretaci zvirat. Pokud ptesahuji normu (30 %), byvaji Casto
spojovany s depresivnim syndromem, coz souvisi s mysSlenkovou nepruznosti, stereotypii ¢i
monotonnosti asociacnich procest (Harsa et al. 2009). Na zakladé experimentalni intervence

je mozno pozorovat pokles hodnot. U skupiny B je pozitivni efekt jesté vyssi, protoze pokles
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hodnoty je vyssi nez u skupiny A. Existuje také vyznamné snizeni standardni odchylky
u skupiny B (p <0,01; z = 4,80). U skupiny A byla experimentalni intervenci snizena odlehla

hodnota, misto toho se objevila nova nizsi odlehla hodnota (p <0,01; t = 4,27).

Odpoveédi zahrnujici interpretace krve byvaji Casto davany do spojitosti s premirou
intrapsychické tenze, akutni tisn¢ a uzkosti. Agresivni impulzy byvaji snadno aktivovany
ruznymi drazdivymi podnéty z okoli. U prvni 1 druhé skupiny je patrny pokles naméfenych
hodnot (p <0,01; t = 8,44). Pokles fluktuace hodnot je pak vice patrny ve skupiné B (p <0,01;
z = 4,11). Po druhém kole testovani (po absolvovani lesni terapie) bylo zaznamenano
signifikantni sniZzeni vyskytu téchto odpovédi, které mize byt v disledku zvySené schopnosti

zvladat a regulovat emoce.

Posledni testovanou polozkou byl kontakt s realitou, ktera je nezbytnym prostfednikem mezi
potiecbami a motivy v interakcich subjektu s vnéj$im prostfedim (Harsa et al. 2009).
Statisticky vyznamny rozdil byl pozorovan ve skupiné B (p <0,01; z = 3,62), ale ne ve
skupiné A (p =0,01; t = 2,19). Rozsah indexu reality se pohybuje v rozmezi 1-8 bodi,
pfi¢emz za normu lze povazovat 5—7 bodu. Oslabeni (vyrazné pod 4 body) je charakteristické
Lnesdileji svét s ostatnimi“, ale maji svilj svét fantazie, iracionality nebo autistickych
mysSlenek. Patologicky je také narist inexu reality vyrazné nad 7 bodi. ZvySena kontrola nad
stereotypnosti a strnulosti v mysleni, iracionality nebo autismu. Po lesni terapii doslo
K pozitivnimu zvySeni ukazatele miry pfizptisobeni mysleni socidlni realité, ktery je
indikovan b&znymi odpovédmi (Ri¢an et al. 1981) a odpovidd obvyklym socidlnim
pravidlim spolecnosti, které byvaji urcitou zarukou konformity, ktera je nutna pro zaclenéni

¢loveéka do prostredi.

5.5.2 Vysledky Testu ruky

Z vysledku Testu ruky byla zaznamenana pied Lesni terapii vyssi Cetnost v odpovédich
zahrnujicich reakce vyjadfujici interpersondlni odstup a zvySenou miru psychopatologie.
Odpovédi vyjadiujici odstup jsou odpoveédi, které vyjadiuji neadaptivni formy chovani,
zvySené pocity stresu, oslabeni ¢i vyhybédni se interpersondlnim nebo enviromentilnim
kontaktim. Tyto odpovédi jsou charakteristické oslabenym kontaktem s realitou. Vysoké
skore je vzdy patologické a odrazi problémy v realité. Po druhém kole testovani v indexu

acting out ratio (AOR) bylo zjisténo snizeni signifikantnich hodnot. Tento index je
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povazovan za validni indikator ptedpovidané agrese (Himmelstein a von Grunau 1981,
Fridrich a Nociar 1991, Lie a Wagner 1996, Clemence et al. 1999).

Tabulka 3: Skupinové priméry Testu ruky pted a po lesni terapii

. Skupina A! Vysledky Skupina B* Vysledky
Kontrolni . e AU,
Test ruky . . . . statistického . . .. | statistického
skupina Pred terapii Po terapii L, Pied terapii | Po terapii L.
testovani testovani
Neadaptivni p <0,01* 2p <0,01*
orojevy 0,38 0,51+0,06 0,42+0,08 t=635 0,62+0,09 0,48+0,11 t=538
. , 2, * 3n =
Patologické | 4 ) 1,3940,15 1,1840,09 p <001 2014017 | 2,01+0,16 p=0,74
projevy t=7,12 z=0,33

Isttedni hodnota + smérodatna odchylka. ?T-test pro zavislé vzorky (o = 5 %).5Wilcoxon parovy test (o = 5 %). Oba testy
byly pouzity k detekci statisticky vyznamnych rozdilti pfed a po experimentalnim zasahu.

Experimentalni intervence ma statisticky vyznamny vliv na dosazené konecné hodnoty,
s vyjimkou patologickych projevll ve skupin€ B (p = 0,74). Statisticky vyznamné rozdily
(p <0,01) byly pozorovany ve skupiné¢ A v hodnotach pro neadaptivni chovani a patologické
projevy (t=6,32; t=7,12) a ve skupiné B v hodnotach pro neadaptivni chovani (t = 5,38). Ve
skupiné B nedoslo k statisticky vyznamnému poklesu hodnot patologickych projevi (p =
0,74). Tato skutecnost je graficky znazornéna na grafech ¢. 5 a 6 publikaéniho vystupu €. 5,
které mj. ukazuji, Ze ve skupiné A je patrny pokles, ale ve skupin€ B neni pozorovana zadna
vyznamna zména; ve skupiné B existuji specifické patologické jevy - v této skupiné jsou
n¢ktefi probandi vyrazné nad a extrémné pod prumérem hodnoty; coz lze vysvétlit tim, ze
i vtéto skupiné existuji deviantni jedinci. Krabicové (Box-plot) diagramy pro vSechny

zjisténé kategorie jsou uvedeny v publikaci ¢. 5.

K vyhodnoceni Tematicko-apecerpéniho testu byl zvolen interpretacni systém pied
skorovacim a je mozno konstatovat, ze u probandd s poruchami osobnosti a sklony
k depresim se snizila Cetnost odpovédi s autoagresivni tendenci o 27 % a heteroagresivni

tendenci o 18 %.

5.6 Zhodnoceni lesni pedagogiky jako alternativniho zpisobu

pedagogicko-vychovné cinnosti S potencidlem vlivu na spotiebni

chovani.

Pokud jsou vysledky senzorického hodnoceni vztaZzeny na potencidlni chovani konzumentt,
lze poukazat na nékolik zdsadnich implikaci. Pfi nejvice obecném pohledu, tedy bez

seskupovani konzumenti, 1ze maso druhu Sus scrofa scrofa, L. pfi zachovani standardizace

39



receptury pokrmu oznacit za velmi dobry substitut vepfového masa, a to narozdil od jinych

,wildfood* ingredienci.

Vyse zminéné vysledky senzorické analyzy koresponduji s vysledky focus groups, které vSak
navic odhaluji dalsi problematiku pouziti masa ¢erné zvéie, resp. mozné vnimané prekazky
ze strany konzumentti. Vysledky focus groups lze rozdé€lit do nékolika tematickych kategorii:
(1) obavy z alimentarnich onemocnéni a trovné kontroly masa pied podavanim, (2) neznalost
vhodné kulinarni ptipravy zvéfinového masa, (3) odsouzeni lovu, (4) nedostupnost zvétiny
v obchodech, (5) vysoka cena zvéfinového masa. Vyzkumné Setfeni ukazalo, Ze respondenti
nevi o moznostech ziskani Cerstvé zvétiny, maji predsudky o tom, jak je zvéf pred smrti
tyrana, zavrhuji zptsob jejiho ziskavani prostfednictvim mysliveckého lovu, za kterym
zkreslen¢ spatfuji jen sportovni zajmovou ¢innost ¢i zabijeni pro zabavu. Pritom dle Hella et
al. (2007) pii Setrném zpusobu lovu a hlavné pii pifesném zasahu zvEf netrpi stresem a jeji
smrt nastava prakticky okamzité. Naproti tomu u domadcich zvifat se pii pfevozu na jatka
anasledné pordzce ur€itému stresovému zatizeni, i1 pfi dodrZovani téch nejpiisnéjSich

predpisti, zabranit neda.

Na zaklad¢ vysledkti focus groups lze navrhnout, ze by mohly byt obavy o bezpecnost
potravin spojené se zvéfinovym masem vyznamné transformovany systematickou osvétou
a popularizaci zvéfinového masa vcetné jeho nutricnich hodnot a zdravotnich benefith.
Vetejnost je nutné uklidnit, Ze dozor nad nezpracovanou zvétfinou v podnicich vefejného
stravovani vykonava Statni veterinarni sprava, ktera méa opravnéni kontrolovat restaurace,
kde je zvétina v nabidce. V ramci této vzdélavaci ¢innosti muze lesni pedagogika piispét ke
zvySeni povédomi a zvySeni spotfeby masa divoké zvéfe, napiiklad zdlraznénim jeho
nutri¢nich hodnot, a upozornénim na skute¢nost, Ze snizovani poctu pifemnozené lesni zvéte
vede k udrZeni rovnovahy v pfirodé€. Dalsi dilezZity kanal pro sdileni informaci je vzdélavani
déti ve Skoléach s nezastupitelnou roli uciteldl, lesnich pedagogii a lesnikil. Zapojeni odborniki
do vzdélavani je Zadouci a prospé$né vzhledem k rozdilim mezi ucenim se a ucenim se od
odbornika (Berliner 2001, Guskey a Yoon 2009). Jak jiz bylo zminéno, déti nejsou pouze
pasivnimi pifjemci. Casto jsou inicidtory riiznych novych navyka, které pak predavaji svym
sourozenciim a rodicim. Timto zplisobem je mozné vytvaret pozitivni odkazy mezi détmi
a jejich rodici, s pfirodou, zivotnim prostfedim a udrzitelnym konzumnim chovanim (v¢etné

divokych potravin) v budoucnu.
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Tato studie piinasi netradicni pohled na lesni pedagogiku v kontextu vzdélavani pro
udrzitelny rozvoj a predstavuje mozné rozsifeni jeji naplné i s ohledem na cilové skupiny
dospélych osob. Moznost snizeni stavli pfemnozené Cerné zvéfe mulze byt vnimana jako
vedlejsi pozitivni efekt v disledku zvySeni informovanosti vefejnosti a navySenim poptavky

po tomto druhu zvétinového masa.

Cilem vyzkumného Setieni nebylo odradit spotiebitele od nadkupu vepfového masa, ale
zduiraznit, ze existuji mozné substituty, v tomto ptipadé bylo cileno na maso druhu Sus scrofa
scrofa, L. které bylo respondenty ze senzorického hlediska akceptovano jako mozny substitut
masa veptového. Taktéz Evropska komise (2012) doporucila zmény v chovani spotiebiteli
vedouci ke snizovani emisi uhliku z pokrml navySenim konzumace mistnich a sezonnich
potravin. Na zaklad¢ této skuteCnosti lze ucinit zavér, ze i1 CasteCna substituce masa
vepifového masem druhu Sus scrofa scrofa, L. je v souladu s vySe uvedenym doporuc¢enim
Evropské komise a mize byt povaZzovana za odpovidajici principim udrzitelnosti, konkrétné

schopnosti biologickych systémi udrzet biodiverzitu a produktivitu.

6 Diskuse

V ramci této kapitoly bude diskutovano o dil¢ich cilech, limitech realizovanych vyzkumnych
Setfeni, vazbé udrzitelného rozvoje na kurikularni dokumenty, stavajici koncepci lesni
pedagogiky a moznostech jeji realizace v dobé pandemie Covid-19, v¢etné propojenosti lesni

pedagogiky na EVVO a vzdélavani k udrzitelnému rozvoji.
6.1 Diskuse nad dil¢imi cili diserta¢ni prace

Sektor vysokoskolského vzdélavani méa kapacitu podnécovat dominovy efekt pii rozvoji
obcanii gramotnych v oblasti udrzitelnosti. Organizace akademického roku a rozvrhu na
vysokych Skolach a univerzitdich umoznuje pfednasSet v modulech nebo blocich; proto nelze
jednoznaéné prohlasit, Ze by vyuka formou lesnich workshopl byla vyznamné ndro¢néjsi ve
srovnani s frontdlni vyukou v pfednaskové aule. Zasadni rozdil spociva v zapojeni lesniho
pedagoga, ktery provadél experimentalni skupinu v lese a ochoté prednasejiciho / cviciciho
akademického pracovnika opustit prostor budovy. Remenick a Goralnik (2019) zkoumali
moznosti vzdélavani dospélych ve venkovnim prostiedi a potvrzuji vyznam této formy pro

dospelé studenty vysokych skol.
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Focus groups ukazaly, ze vSichni ucastnici lesnich workshopli se nyni na piirodu divaji
Z nové perspektivy. Pozitivnim zjiSténim je také tvrzeni studentdi, ze ztratili plachost a neméli
zabrany nahlas vyjadfit svilj ndzor, navic ziskali nové poznatky o ,,evolu¢ni biologii podniku*
a V lesnim prostfedi nasli potencidl a inspiraci pro feSeni problémul organizaci i narodni

ekonomiky.

Nassova slova, ze pocity maji kognitivni hodnotu, byla ovéfena a potvrzena didaktickym
testem, protoze to, k cemu studenti citili nejvice emoci (co je nejvice zaujalo), bylo také Iépe
zapamatovano a pochopeno. Obecné vysledky vyzkumného Setfeni ukézaly, Ze tematické
oblasti, které byly vysvétleny na lesnich paralelach, dopadly v didaktickém testu 1épe nez
témata, pro kterd autorka nenasla vhodné analogie s lesnim ekosystémem. Tyto vysledky jsou
v souladu s vystupy dalSich autort hovoficich ve prospéch prace v terénu, tymovou
spolupraci, zazitkové aktivity a aktivni uceni (Hines et al. 1987, Hungerford a Volk 1990,
Karppinen 2012, Ardoin et al. 2017, Thomas a Munge 2017, Pan a Hsu 2020). Ten, kdo se
uci aktivné—se uci efektivné a dokaze nove ziskané znalosti propojit se stavajicimi znalostmi
(Hativa 2000, McFarlane 2004). Toto zjisténi ma potencial obohatit standardni akademické
pfistupy uplatiiované na vysokych Skolach s ekonomickym zaméfenim. V tomto experimentu
se autorka disertacni prace snazila dokazat, ze ma smysl vychovavat mladé lidi k mysleni
podle evoluénich principt, které na Zemi funguji miliardy let, a navic je mozné je aplikovat

do vyuky ekonomickych predméti.

Vychovny ustav nebyva cCastym mistem vyzkumného Setfeni, jedna se o uzaviené
spolecenstvi osob. Neni proto dostatecné prozkoumano jeho wvnitini prostiedi a zpiisob
uvazovani rezidentii. Sbér dat byl proto pomérné naro¢ny. Dalsi zvlastnost tohoto Setieni lze
spatfovat 1 v ¢elném skloubeni nékolika metod (analogie, observac¢ni uceni, metody lesni
pedagogiky, Shinrin-yoku, vybrané projektivni testy: Rorschachuv test, Test ruky,
Tematicko-apecerpcni test). Socialni vzory chovani a emocionalni zivot lesnich zivocicht se
staly zrcadlem a vychovnym aspektem pro mladez s agresivnimi projevy chovani. Z vysledk
vybranych projektivnich metod ve vztahu k hlavnimu cili vyzkumu vyplyva, Ze byly zjiStény
rozdily pfed a po absolvovani lesnich terapii spocivajici ve snizenych primérech u polozek
vztahujicich se k osobnostni psychopatologii, tedy k rysim jako je podrazdénost, neklid,
emocni nestabilita, egocentrismus, vztahovacnost a negativismus. Tematicko apecerpcni test
je vice spojen se sociadlni piizpusobivosti a Rorschachiiv test s poruchami chovani. Obé

metody popisuji osobnost jako celek a lze je pouzit k hodnoceni instinktivni slozky, emoci,
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komplexti nebo potlaCovanych tendenci. V prvnim kole testovani pfed lesni terapii bylo
zjisténo vyznamnéjsi zvysSeni primérnych hodnot pro reakce souvisejici s emocni nestabilitou
a mén¢ kontrolovanymi impulsy v odpovédich zahrnujici interpretace zvitat, krve a kontakt
s realitou. Tyto interpretace jsou velmi Casté spojené s nadbytkem intrapsychického napéti
a uzkosti. Porovnanim téchto vysledku se zavéry Gacona et al. (2005) vyplyvaji podobné
zavery ziskané u sledovanych znakt (barvové a Serosvitové odpovédi). To naznacuje dobrou

validitu tohoto projektivniho testu, zejména pti hodnoceni afektivni slozky.

V projektivnim Testu ruky byly pozorovany statisticky vyznamné rozdily mezi skupinami,
vcetné neadaptivniho chovani a patologickych projevii. Tyto kategorie byly spojeny se
zvySenym vyskytem psychopatologickych jevl a oslabeném kontaktu s realitou. VSechny tii
projektivni testy kladou zna¢né naroky na zkuSenosti a spravnou interpretaci osoby testujici
probandy, tj. hodnotitele (psychologa nebo psychiatra). Testy jsou citlivé na momentalni
psychicky stav subjektu, proto se provadi cela baterie testl, které hodnoti 1ékat-psychiatr
nebo psycholog, ktery mé k posouzeni progresu anamnestické udaje pacientd. Tyto metody
lze doporucit, pokud se pouzivaji v Sirsi testovaci baterii a vySkolenym persondlem. Na
zéklad¢ jednoho projektivniho testu by nemély byt stanovovany jasné zavéry nebo dokonce
diagnoza (napiiklad okamzity duSevni stav testovaného). Projektivni testy by meély byt
porovndny s jinymi metodami (pozorovani, dotazovani, objektivni testy osobnosti atd.)

(Harsa et al. 2009)

Vysledky Setfeni potvrzuji, ze pravé kombinace nékolika projektivnich metod se jevi jako
vhodnd, vzdjemné se dopliujici a zpfesiiujici poznatky pifi posuzovani zmén agresivniho
chovani. Toto zjiténi je v souladu dal$imi védeckymi studiemi, napiiklad Ardoin et al. 2017,
kde autofi dospivaji ke zjiSténi, Ze realné prostiedi (v tomto piipadé€ les) rozviji potencial,
participanti ziskdvaji tacitni znalosti 1 potfebnou hloubku poznani, rozviji se kritické mysleni,
sebeuvédoméni a pozitivni environmentalni pfistup. V ramci tohoto vyzkumu byl ucelné

vyuzit tzv. ,,mixed-methods research® .
6.2 Limity a omezeni provedenych vyzkumnych Setfeni

Vyzkumné Setieni v ramci predkladané diserta¢ni prace bylo limitovano poc¢tem respondenti
(. ucitell, lesnich pedagogti, posluchacii Podnikové ekonomiky, adolescentli z vychovnych
ustavil, Ucastniki senzorického hodnoceni), ¢asovym i finanénim omezenim vyzkumnych

aktivit a lze jej povazovat za pilotaz. Focus groups také generuji ur¢ité limity. Ucastnici
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fokusového interview mohou sva tvrzeni cenzurovat, reagovat jinak v kolektivu neZli
0 samot¢, piizpusobit se vétS§inovému nazoru, nebo snim naopak z principu nesouhlasit.
Otazné také miize byt, zda projektivni testy skutecné odhali vnitini nastaveni adolescenti
s rizikovymi projevy chovéani a jejich myslenkovy pochod, protoze probandi mohou své
nahlas vyicené vyroky kontrolovat. Hodnoceni muze byt také zkresleno osobnosti
hodnotitele, ktery se snazi zatfadit pacientovy odpovédi do piedem stanovenych kategorii.
Vsechny tii projektivni testy kladou zna¢né naroky na zkuSenosti a spravnou interpretaci

testujici osoby — hodnotitele (psychologa nebo psychiatra).
6.3 Udrzitelny rozvoj a kurikularni dokumenty

Pojmy udrzitelnost a udrzitelny rozvoj jsou zapracovany do Réamcovych vzdélavacich
programt (dale jen RVP). RVP ptedstavuji statni troven v systému kurikularnich dokument
a vymezuji zakladni zavazné ramce (povinny obsah) vzdélavani pro jeho jednotlivé etapy,
tedy predskolni, zakladni a stfedni vzdélavani. Udrzitelny rozvoj je v ramci RVP uveden
v Kompetencich obcanskych, kdy na konci zakladniho vzdélavani mé zak ,,chdpat zakladni
ekologické a environmentadlni problémy a souvislosti a rozhodovat se v zajmu podpory
a ochrany zdravi a trvale udrZitelného rozvoje spolecnosti (RVP zZV 2021, s. 12).
Udrzitelny rozvoj je dale zminén ve vzdélavaci oblasti pro 1. stupent zékladniho vzdélavani
Clovék ajeho svét, konkrétné v tematickém okruhu Rozmanitost p¥irody, kdy ma zak byt
schopen ,,sledovat viiv lidské cinnosti na prirodu a hledat moznosti, jak ve svém véku prispét
k ochrané prirody a zlepSeni zivotniho prostiedi” (RVP ZV 2021, s. 48). Rovnéz ve
vzdélavaci oblasti Clovék a pi¥iroda, kterd zahrnuje vzdélavaci obory, jimiz jsou Fyzika,
Chemie, Ptirodopis a Zemépis, je uvedena zavislost ¢lovéka na ptirodnich zdrojich, vliv
lidské €innosti na Zivotni prostfedi a principy udrzitelného rozvoje. Taktéz prifezové téma
Environmentalni vychova ma vést jedince ,konat Vzdjmu udrzitelnosti rozvoje lidské
civilizace (RVP ZV 2021, s.141). Ve vzdélavaci oblasti Clovék a spole¢nost vyse uvedené

prufezové téma zdlraziiuje principy udrzitelnosti rozvoje (RVP ZV 2021).

V Ramcovych vzdé€lavacich programech lze vysledovat daraz na rozvoj kliCovych
kompetenci a uplatnéni nabytych védomosti a dovednosti v praktickém zivoté. RVP
umoznuji volbu riiznych vzdélavacich postupti, metod i forem vyuky, upravu vzdélavaciho
obsahu, jeho dimenze a orientace vyuky. V ramci RVP je vyjadiena podpora pedagogické

autonomii Skol a zdaraznéna profesni odpovédnost uciteli za vysledky vzdélavani. RVP
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doporucuji variabilngjsi organizaci a individualizaci vyuky, vytvafeni piiznivého socialniho

a emocionalniho klimatu a aktivizujici metody vyuky (RVP ZV 2021).

Vyse uvedené principy a sméfovani, které jsou uvedeny v RVP, se na jednotlivych Skolach
uskute¢iiuji prostfednictvim tzv. Skolnich vzdélavacich programi, které si pedagogové
a feditelé vytvari dle zasad RVP, avSak je mozné Skolu urcitym smérem profilovat a tim ji
odlisit od jinych $kol; rovnéz Ize usporadat u¢ivo do ucelenych ¢asti, napiiklad modula a uéit
v blocich a tim realizovat vlastni podobu vzd&lavani. Skolni vzd&lavaci programy piedstavuji

pedagogické zaméry Skoly a zfizovatele a reprezentuji zaméfeni ptipravy v oboru.

Vzhledem ktomu, Ze je udrzitelny rozvoj soucasti aktualniho konceptu zakladniho
vzdélavani a soucasné je velmi dobie vysvétlitelny na piikladech lesniho hospodateni, vznikl
komplexni vyukovy program se zaméfenim na oblast trvale udrzitelného hospodateni
s aplikaci na Ceské lesy s ndzvem Objevme les. Tento program je urcen pro druhy stupeit
zakladnich kol a odpovidajici ro¢niky viceletych gymnazii (Dudik, Liskova 2013). Vyukovy
blok Objevme les I je vytvofen pro ucitele, stéZejni napli je rozlozena do dvanacti
metodickych listli a realizace se piredpoklada zejména ve Skole. Blok je kromé pracovnich
listi tvofen pre-aktivitami, doplitkovymi aktivitami a post-aktivitami. Z hlediska RVP je
stézejni program Objevme les I, ktery cili na ucitele a zaky ve Skole, zatimco navazujici blok
Objevme les II, je primarn€ uréen pro lesniho pedagoga, ktery povede nau¢né aktivity pfimo
V lese. VySe zminény vyukovy program navazuje na RVP tim, Ze rozviji klicové kompetence
zakl, zejména kompetence k uceni, k feSeni problémi, kompetence komunikativni, socidlni,
personalni, ob¢anské a pracovni. Objevme les I ma rovnéz vazbu na vzdélavaci oblasti, obory
a priifezova témata RVP, zejména vzdélavaci oblasti Clovék a spole¢nost, Clovék a piiroda,
Clovek a svét prace, Clovék a zdravi, Matematika a jeji aplikace. Z dotéenych prifezovych
témat lze uvést Environmentalni vychovu, Medidlni vychovu a Vychovu k mysleni
Vv evropskych a globalnich souvislostech. Kromé vazby na RVP je nutné zminit i ndvaznost
programu Objevme les I, II na cile Environmentidlniho vzd€lavani, vychovy a osvéty

(EVVO).
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Vyse uvedeny program piedstavuje aktivizujici metodu vyuky, jejichz realizace je
Ramcovymi vzd€lavacimi programy podporovana a doporucovana. Cilem bloku Objevme

les I (Dudik, Liskova 2013) je postupné zakim vysvétlit:

e pojem trvalé¢ udrzitelnosti a objasnit jeho podstatu na ptikladech souvisejicich
s lesnim hospodafstvim,

e proc a jak vznika lesni paseka a jaké dieviny je mozné pouZzit na obnovu lesa,

e jak je v lesich podporovana biodiverzita,

e predstavit Skodlivé Cinitele ohrozujici malé sazenice,

e objasnit zakam, ze les je tieba vychovavat,

e seznamit zdky s dopravnimi prostiedky pouZivanymi v lesnim hospodaistvi
a s podminkami jejich pouZiti,

e ukézat zakiim bohatost produktii a sluzeb, které les lidstvu poskytuje, zejména dievo,

e seznamit zaky s vyznamem a formami mrtvého dieva v lese,

e vylozit pfinosy a omezeni plynoucich z vyuziti nepiivodnich druhii dievin nejen
V lesich,

e osvétlit zakim pficiny zabirdni lesni pidy a jaky je rozdil mezi normélnim
hospodatenim v lesich a zdborem lesni piidy,

e informovat Ziky, ze veSkeré diivi v lese (jak rostouci, tak pokacené) je méfeno,

evidovano a jaké jsou vysledky této evidence.

Na kazdém pracovnim listu je uveden jeden z vySe popsanych cilli, véetné informace o tom,
které klicové kompetence dana aktivita rozviji a které vzdélavaci oblast a prufezové téma je
tim dotceno. RovnéZ je na kazdém metodickém listu zminén 1 méfitelny cil, tedy jaké znalosti

a dovednosti zaci ziskaji.
6.4 Stavajici koncepce lesni pedagogiky

Postupy realizace aktivit lesni pedagogiky i moznosti jejiho financovani jsou odlisné
v zavislosti na konkrétni situaci a finan¢nich moznostech organizace zastfesujici provozovani
aktivit lesni pedagogiky, takZe rozsah poskytovani aktivit v ramci lesni pedagogiky se
Vv jednotlivych regionech zna¢né li§i. Mensi provozovatel¢ mohou uspotadat maximalné Ctyti
akce za cely rok. Naopak lesnické organizace v blizkosti vétSich mé&st mohou nabizet
programy lesni pedagogiky i n¢kolikrat tydné, nebot’ maji pro tyto aktivity vyssi poptavku

a odpovidajici personalni zazemi.
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V ramci diskuse o legislativnim ukotveni lesni pedagogiky a jeji finan¢ni podpory
Z rozhovora s lesnimi pedagogy vyplynulo, ze by preferovali zfizeni instituce, ktera by lesni
pedagogiku jednotn¢ =zastitovala, ptipravovala dota¢ni programy, jednotné osnovy
I marketingovou komunikaci a PR s vefejnosti. V piipadé sjednoceni marketingové
komunikacni strategie je pak mozné efektivnéjSim zptisobem napliovat 1 bod 6) Jednotného
postupu pro realizaci lesni pedagogiky ve smyslu lesni pedagogiky jako nastroje komunikace,

osvéty a vzdélavani v lesnictvi (Ustav pro hospodatskou tpravu lest 2018)

Konzultace s pracovnikem Ministerstva zemédélstvi vSak naznaCuje ztiZenou prichodnost

v

vys$e uvedeného navrhu a podrobnéjsi informace je uvedena v nasledujici kapitole.

6.5 Program aktivit lesni pedagogiky realizovatelny komunikaénimi

prostiredky na dalku

Vzhledem k situaci kolem pandemie COVID-19 statni podnik Lesy CR v lednu odstartovaly
edukacni program ,,Z domova do lesa“, ktery nabizi distan¢ni formu lesni pedagogiky.
Soucasti vyukového programu jsou materialy, testy, kvizy a hadanky tykajici se témat, jako je
sucho, kiirovec, certifikace lesii a mnoho dalsich zajimavosti. Program piesahuje, tj. dopliiuje
Skolni osnovy o informace, které¢ se Zaci bézn€ ve Skole nedozvi. Vyukové materidly lze
snadno stdhnout p¥imo z webu Lesti CR a pedagogové je tak snadno mohou pouZit (nejen)

b&hem distanéni vyuky (Lesy CR 2021).

Pandemie Covid-19 zvySuje naroky na formu a metodiku vyuky. Ministerstva Skolstvi
postizenych statli nyni vice doporucuji vice prezencnich vzdélavacich aktivit pofadanych ve
Skolnich zahradach, htistich a blizkém okoli skoly, s cilem snizit kumulaci osob s ohledem na
epidemiologicka rizika; zlepSit celkové zdravi, koncentraci a pohodu Zakl a uciteld. Mnoho
rodici a uciteld mize vnimat venkovni vyuku jako nekomfortni ¢i potencidlné nebezpecnou.
Ptitomnost lesniho pedagoga, jako odbornika na venkovni vyuku, by mohla eliminovat
pfipadné obavy rodi¢li. Pandemie vSak s sebou pfindsi také novy rozmér pro mozné online
zatazeni lesnich pedagogii do vyuky téch pfedmétli, které maji ptirodovédny zéklad. Lesni
pedagog ve stejnokroji by dokézal zdky zaujmout svym vystupovanim, projevem, osobnim
piikladem, pozitivnim pfistupem a nasazenim. Lesni pedagog nezapadd do uniformity
civilnich uéitelt a umi pfredavat znalosti a souvislosti v odlisnych kontextech nez ucebnice.
Metody lesni pedagogiky mohou najit uplatnéni i v distan¢ni formé vzdélavani; lesni pedagog

muize zadat zakim ukoly, jejichz splnéni je nutno realizovat v pfirod¢, a ti pak mohou
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nasledn¢ se spoluzdky na internetovém foru sdilet své zkuSenosti a zazitky z lesa. Tento

zpusob vyuky by rovnéz mohl pomoci ucitelim, kteti outdoorové aktivity sami nepodporuji.

6.6 Lesni pedagogika ve vazbé na EVVO a vzdélavani k udrzitelnému

rozvoji

Vyzkumny ustav pedagogicky (2010) vydal studii Podpora vzdélavani k udrzitelnému
rozvoji, jejiz cilem je popsat principy a kli¢ové kompetence, které zak potiebuje k tomu, aby
jednal ve smyslu udrzitelného rozvoje. Mezi vSeobecné kompetence, které nejsou vazané na
konkrétni obory, studie fadi zejména komunikaci, dovednost fesit problémy, racionalni
a tvar¢i mysleni, tymovou praci a schopnost uéit se. Kategorie kompetenci vytvoienych pro
podporu VUR z velké ¢asti do této skupiny zapadaji. Divodem je interdisciplinarni charakter
VUR (Vyzkumny ustav pedagogicky 2010). Déle budou uvedeny jednotlivé kompetence ve

vztahu K lesni pedagogice.

V ramci kompetenci k uceni ziskava zak k procesu uceni se pozitivni vztah, rozviji kritické
mysSleni, schopnost propojovat a vyhodnocovat ziskané informace. Vlivem metod lesni
pedagogiky miize byt Zdk schopen dévat poznatky do SirSich souvislosti a vytvafet si tak
komplexnéjsi pohled nejen na praci lesnika, ale i na vyznam lesniho hospodaistvi, a diky
prvkam zazitkové pedagogiky ho toto poznavani bude tésit. Komunikativni kompetence jsou
napliovany tim, jak Zak prostfednictvim lesni pedagogiky rozviji spolupraci s ostatnimi
lidmi, nebot’ vyuka a vychova v ramci lesni pedagogiky probiha ve skupinach, takZe jedinec
je vystavovan mnoha socialnim podnétim (viz kapitola 3). V oblasti kompetenci socialnich
a persondlnich ma zak pfilezitost ocenit zkusenosti druhych lidi, v tomto piipad€ lesnikd,
lesnich pedagogli. RovnéZz miiZe Cerpat pouceni z toho, co si druzi lidé mysli, fikaji a konaji.
Kompetence obcanské jsou uskutectiovany tim, jak zak vyjadiuje respekt k historickému, ale
1 pfirodnimu dédictvi a v oblasti kompetenci pracovnich zak ziskava redlné¢ poznatky

0 udrzitelné (lesni) vyrob¢ a spotieb¢.

Vzdélavani pro udrzitelny rozvoj ma spojitost s environmentalni vychovou, vzdélavanim
a osvétou (EVVO), které je ukotveno ve Statnim programu environmentalniho vzdélavani,
vychovy a osvéty (SP EVVO 2015). Vztah obou konceptii mize nabyvat n€kolika rtiznych
podob, od shodné¢ho vyznamu VUR a EVVO pies pojeti, kdy VUR navazuje na EVVO az po
koncepci, kdy se VUR a EVVO vzdjemné piekryvaji. Statni program environmentalniho

vzdélavani, vychovy a osvéty a environmentalniho poradenstvi (SP EVVO a EP) je kli¢ovou
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narodni strategii pro oblast EVVO a EP, kterd vymezuje vizi, cile, opatfeni a ukoly. Rovnéz
i vtomto dokumentu jsou zddraznény role kompetenci, konkrétné jejich ,,rozvoj s cilem
podporit environmentalné odpovédné jednani v nasledujicich oblastech: vztah k prirode,
vztah Kk mistu, ekologické déje a zdkonitosti, environmentalni probléemy a konflikty,
pripravenost jednat ve prospéch Zivotniho prostredi (SP EVVO, s. 3). Statni program
EVVO a EP je uspotadan do péti strategickych oblasti: udrzitelnost systému a prostredi,
kvalita, diverzita a inovace, spoluprace, sitovani, propojovani, posilovani postaveni
a porozuméni. Pata oblast zahrnuje vzdé¢lavaci cile a relevantni témata. S ohledem na
zaméteni disertacni prace je klicova zejména naposledy jmenovana strategickd oblast, jejiz
prostfednictvim ma byt dosahovéano jak vzdélavacich cilt, tak praktického zlepSeni péce
0 zivotni prostfedi, nicméné piesah lze vysledovat i do dalSich strategickych oblasti.
Nasleduji vybrana opatieni s relevantnim vyznamem pro lesni pedagogiku, kterd jsou

ptevzata ze Statniho programu EVVO:

Opatteni 5.1.3 podporuje praktické uplatnéni jednotlivych témat véetné podpory ptikladi

dobré praxe.

Opatieni 5.2.2 popisuje vyuku v terénu a v pfimém kontaktu s ptirodou jako plnohodnotny

a nezbytny zpiisob vzdélavani ve Skolach vSech stupiii.
Opatfeni 5.2.3 motivuje $koly k tipravé SVP ve smyslu posileni kontaktu zakd s ptirodou.

Opatieni 5.2.4 ma vytvofit organiza¢ni podminky pro bezpecné vzdélavani v prirodé celych
tiid (napf. zajisténi potfebného poctu pedagogli a doprovazejicich osob). Dil¢im ukolem je
zpracovat analyzu bariér branicich Skolam v realizaci vzdélavani v ptirod¢ a podpofit Skoly

dostupnymi metodikami pro organizaci vyuky v pfirod¢.

Opatieni 5.2.5 podporuje ucitele a dals$i pedagogické pracovniky V rozvijeni, vyuzivani

a sdileni dovednosti pro vzdélavani v terénu.

Opatteni 5.2.6 podporuje rizné formy neformdlniho, mimoskolniho a celozivotniho

vzdélavani, véetné predskolnich déti, adolescentti, po seniory.

Opatieni 5.2.7 propojuje EVVO a EP s koncepty zaméfenymi na vzd€lavani v kontaktu
s pfirodou a prvcich pfirodniho prostfedi, na zprostiedkovani ptirodnich hodnot daného

uzemi a motivaci k jejich pfimému poznavéani, napf. lesnimi Skolkami, interpretaci
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ptirodniho a kulturniho dédictvi, navstévnickymi stfedisky, lesni pedagogikou,

zoopedagogikou, lesni pedagogikou, zahradni pedagogikou, zahradni terapii apod.

Na zakladé¢ vyse uvedeného je mozné shrnout, ze EVVO je zaméfeno primarn¢ na
environmentalni problematiku, pfedstavuje souhrn tematickych oblasti, metod a forem vyuky
vcetn¢ lesni pedagogiky, kterou explicitné zmiituje. VUR uplatituje multiperspektivni ptistup
k feSeni nejen environmentalnich, ale i ekonomickych, socialnich a nové i kulturnich aspektt
(Vyzkumny ustav pedagogicky 2010). S ohledem na budouci generace je VUR zaméteno na
dlouhodobé néasledky lidské Cinnosti, zdliraznuje moralni odpovédnost a je vice hodnotové

zabarveno.

Pokud je smyslem environmentalniho pilife uvédomnéni si hodnoty ekosystému a jejich
sluzeb; ekonomického pilife interakce mezi zivotnim prostiedim a hospodaiskymi aktivitami
a socidlniho pilife navozeni soudrznosti mezi urcitymi spolecenskymi skupinami, pak na
zaklad¢ realizovaného empirického vyzkumu je mozné konstatovat, zZe prostfednictvim metod
lesni pedagogiky lze napliovat kompetence vedouci k jednani ve smyslu udrZitelného
rozvoje. V ramci vyuky ekonomiky metodami lesni pedagogiky bylo cileno mimo jiné na
efektivni hospodafeni s vyrobnimi faktory a spotiebitelské chovéani, coz jsou oblasti
ekonomického pilife. Prostfednictvim lesni terapie se signifikantné sniZily projevy manifestni
agrese adolescent, coz koresponduje srozmérem socialniho pilite, ktery vyjadiuje
udrzitelnost prostfednictvim koheze, a to vcetné zaClenovani vyloucenych skupin do
spolecnosti (napiiklad osob s hendikepem, seniord, spolecensky neptizptuisobivych). Lesni
pedagogika rovnéz mize fungovat jako nastroj komunikace, popularizace a osvéty s moZznym
vedlejSim efektem vedoucim ke zvySeni poptavky po zvéfinovém mase, jehoZ vétsi

konzumace mtize pomoci nastolit vétsi rovnovahu v piirodé.

Z riznych formulaci kompetenci pro udrzitelné jednani lze shrnout, Ze ve vzd€lavani pro
udrzitelny rozvoj, ma lesni pedagogika velky vyznam pro rozvoj etickych principd
udrzitelného jednani ve smyslu zodpovéného chovani, rozvijeni emocni inteligence
a systétmového mysleni vcetné predvidani nasledk jednani a respektu vici okoli. Tuto
kapitolu je mozno uzaviit konstatovanim, Ze koncept VUR mohou v ndvaznosti na RVP
vyuzit Skoly matetské, zakladni, sttedni i gymnazia. Tematicky lze zachovat stavajici oblasti
vzdélavani, které mohou byt vhodné doplnény o ekologickou, ekonomickou a socialni
dimenzi. Vyuku lze s prvky lesni pedagogiky propojit i v roviné metodologické, konkrétné

formou situa¢niho, angazovaného, projektového a zazitkového uceni.
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/7 Navrhy a doporuceni

Pro formulaci navrhi a doporuceni je nutné vychéazet ze stavajici situace, kdy jsou prvky
environmentalniho vzdélavani (pracujici nejéastéji S pojmy udrzitelnost, udrzitelny rozvoj,
ekologie, zivotni prostiedi a zdroje) v obecné roviné zahrnuty do Ramcovych vzdélavacich
programi. Soucasné jsou také v ramci RVP pro zékladni vzdélavani podporovany aktivizacni
metody vyuky, volba riznych vzdélavacich postupli a forem vyuky, variabilnéjsi organizace
rozvrhu, pedagogicka autonomie jednotlivych Skol a profesni odpovédnost uciteli za
vysledky vzdélavani; tedy celkové je podporovano podnétné a tvuréi prostredi, které povede

k uvazlivému, kultivovanému chovani a zodpovédnému rozhodovani (RVP ZV 2021).

Druhym vychozim bodem pro stanoveni nasledujicich navrhii je skutecnost, Ze hlavni ¢ast
vyzkumil v oblasti vzdélavani v CR, je vénovana metodologii ekologické vyuky
a implementaci novych poznatki do Skolnich kurikul. Systematickému budovani
environmentalniho povédomi budoucich uciteltl, je vSak dedikovana mensi pozornost. Prave
V oblasti podpory rozvoje mezioborovych vazeb a integrovaného pojeti ptipravy budoucich
ucitelll, Ize vysledovat urcité nedostatky spocivajici mimo jiné v tom, ze neni kladen dtraz na
preménu védomosti ucitele v konkrétni dovednosti a poznatky nejsou integrovany s dalSimi
souvisejicimi disciplinami (Beévarova a Soloshych 2012, Svecova 2012). P¥itom je to pravé
ucitel’ka, ktery/a by mél/a byt schopen/na se pfizplsobit dynamicky se vyvijejicim
pozadavkliim a inovacim v oblasti vzdélavani a predkladat Zaktm/studentim relevantni
informace z hlediska udrzitelného vyuzivani pfirody a zdroju. Je proto zadouci, aby vyucujici
m¢l piehled o ekologii a udrzitelném rozvoji, chapal ekonomické a socidlni reciprocity tak,

aby vyuku obsahové naplnil a fundované vedl.

Vyvstava proto potfeba naucit studenty pedagogickych fakult i jiz praktikujici pedagogy
metodicky a obsahové rozpracovat modelové piiklady, které by vhodné korespondovaly
S kurikuldrnimi  dokumenty. Nicméné zvazime-li naroky, které jsou dnes na pedagogy
kladeny, mlze byt sporné, do jaké miry lze ptridavat dalsi cile. Koncept vzdélavani pro
udrzitelny rozvoj v8ak nenuti k navySovani obsahu vzdélavani, postaci ten stavajici vhodnym
zpusobem propojit s ostatnimi obory vzdélavani a redlnym prosttedim. Cile vzdélavani pro
udrzitelny rozvoj je tak mozné napliovat propojovanim souvislosti, uplatnit interdisciplinarni
pfistup. Proto v ramci inovace piistupll k pfipravé a dalsimu vzdélavani ucitelt by bylo
zadouci podpofit navrh akademickych pracovniki z Univerzity Karlovy tykajici se tzv.

Skolniho projektu, ktery predstavuje model pedagogické spoluprace budoucich ugiteli
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z pedagogické a piirodovédecké fakulty (Svecova et al. 2001, 2002, 2003). Projektové

vyutovani vramci tzv. Skolniho projektu vhodnym zptisobem propojuje riizné formy

a metody vyuky, posiluje samostatnou a kreativni praci posluchacl tim, ze je nuti

spolupracovat, vytvaret tymy a zejména posilovat mezioborovou didaktiku. Takto fundovany

a proSkoleny pedagog pak dokaze snadné&ji s metodami lesni pedagogiky pracovat i v jinych

nez prirodovédnych predmétech.

Aby Skoly povazovaly lesni pedagogiku za relevantni zdroj environmentalniho vzdélavani, je

zadouci:

a) napliovani principi a doporuéeni v Ramcovych vzdélavacich programech,

b) zapojeni vetejnosti do spoleénych aktivit a projektd lesni pedagogiky,

c) standardizace programu lesni pedagogiky véetné podkladi pro jednotnou prezentaci
lesni pedagogiky do oficialnich dokumentd,

d) systematicka podpora, tvorba a implementace programa lesni pedagogiky, které bude
mozné realizovat komunika¢nimi prostfedky na dalku,

e) podpora ucasti zakt na akcich lesni pedagogiky véetné soutéze YPEF (,,Mladi lidé
v evropskych lesich®),

f) podporovani ¢innosti pracovni skupiny zaloZzené Ministerstvem zemédé€lstvi za
ti¢elem koordinace lesni pedagogiky v CR,

g) podpora pruzkumu vlivu lesni pedagogiky v otazkach udrzitelnosti, lesnictvi

a myslivosti.

Dale je piedstaven model integrujici vzdélavani o udrzitelném rozvoji zalozeny na metodach

lesni pedagogiky.

1)

2)

Kreativni implementace principi, doporueni a tendenci ve vzdélavani, které

navozuje a podporuje RVP do Skolniho vzdélavaciho programu.

UZ8i spoluprace Skol s Klubem ekologické vychovy (dale jen KEV), jehoZ poslanim
je pofadani seminail, konferenci, exkurzi, vydavani odborné¢ metodickych publikaci,
sdileni ptikladd dobré praxe, feSeni ekologicky zaméfenych projekti, tvorba
metodickych pomticek, atd. Clenové Klubu jsou informovani o viech aktivitach
a akcich, které KEV pfipravuje, maji snizené vlozné na akce organizované¢ KEV,
dostavaji zdarma nebo za snizenou cenu publikace vydavané KEV, jsou podporovani

ve svych Skolnich aktivitach zaméienych k EVVO z prostfedkt, kter¢ KEV ziska
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a snadnéji se mohou zapojit do mezinarodnich projektt (Klub ekologické vychovy
2021). Navzdory témto vyhodam je pocet ¢lenii Klubu stale relativné nizky, dle udaje
uvedeném na https://kev.ecn.cz/clenstvi.php ke dni 20.11.2021 je evidovano pouze
286 kol z celé CR a 38 individualnich &lent, piitom dle udaji Ceského statistického
Gfadu je vCR 4,2 tisice zakladnich $kol a 5,3 tisice mateiskych $kol (Cesky
statisticky ufad 2021).

3) Pravidelna aktivni spoluprace s lesnimi pedagogy, environmentalnimi stfedisky
a centry ekologické vychovy spocivajici v povinné navstéve takového centra zakladni

Skolou alespon dvakrat za pololeti, nejméné ctytikrat rocné.

4) Systematicka podpora a spoluprace s pedagogickymi fakultami vysokych skol
Vv oblasti environmentalni vychovy budoucich uciteli — obligatorni absolvovani tzv.
Skolniho projektu jako povinného piedmétu zakondeného zapoétem / zkouskou.
Pedagogické fakulty by mély poskytovat pedagogickym pracovnikim dalsi
vzdélavani zaméfené na praci ucitele se zédkem / studentem v oblasti reflexe
a sebereflexe a formativniho hodnoceni v oblasti mySleni k udrzitelnosti. Paralelni
platformou pro spolupraci mezi fakultnimi Skolami pt#i zakladnich Skolach
a pedagogickymi fakultami by mohly byt spolecné publikacni aktivity a databaze
ptikladli pedagogické praxe.

5) Vyzadovani systémové zpétné vazby Ministerstvem Skolstvi naptiklad na bazi

indikatort.

Spoluprace pedagogickych fakult s fakultnimi pracovisti z¥izenymi pii zakladnich $kolach,
mohou zisadnim zpisobem pfispét k posileni profesionalizace pedagogické prace. Cesta
k vyznamné konverzi v souc¢asné mentalité lidi, je stale dlouha a vede ptes velké mnozstvi
malych krokli. Za tyto kroky vSak lze povazovat jakékoli zlepSeni vztahu clovéka
k Zivotnimu prostredi. Jednim z téchto krokti mize byt napiiklad vytvoreni transformativni
vzdélavaci iniciativy podobné iniciativé navrZzené Enbergem a Harlapem (2021) a vyzva ke

spolupraci na narodni a mezinarodni trovni, jak doporucuje Potter et al. (2012).

Na zéiklad¢ zjisténi vyplyvajici z empirického vyzkumu je mozno navrhnout nasledujici

doporuceni:
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Pravidelné zatazeni psychoterapeutickych efekti lesni terapie v matetfskych a zakladnich
Skolach, vychovnych tstavech a napravnych zafizenich pro mladistvé. V ramci realizované
lesni terapie motoricky neklidni jedinci s diagnostikovanou ADHD vykazovali zpomaleni
a mohli se 1épe soustiedit; adolescenti v depresi rozvijeli iniciativu a celkové projevovali
veétsi spolupraci a snadnéji ptijimali pravidla. Navazovani kontakti a diskusi bylo jednodussi
a spontannéjsi v uvolnéném ptirodnim prostiedi. S tématy jako je zména, vyvoj, zranéni nebo
smrt se v pfirodé bylo mozné setkat symbolicky, pfitom realné. Emociondlni vnimani
adolescentl s diagnostikovanymi poruchami chovani je cCasto zplostélé, omezené nebo
potlacované. Vnimani barev, vini, zvukd, teplot, hmatovych a pohybovych impulzi
umoznuje provadét ndpravné emocni zazitky v chranéném prostiedi lesa. Aby se pozitivni
zkuSenosti z lesni terapie mohly dale rozvijet, je nezbytna zména i v rodinném prostedi. Ve
velmi stresujicim vztahu rodi¢—dité jsou spolecné akce malokdy vnimany jako pozitivni.
Vzijemné proziti ¢asu bez Gcelu nebo vykonu posiluje vzédjemné vztahy a socidlni kontakty.
Déti se u¢i napodobovanim, zejména ve slozitych situacich, proto bylo zvoleno observacni
uceni na piikladech emocniho Zivota lesni flory. Ptiklady prosocidlnich projevil lesnich
zivocichd (Broom 2016) mohou rovnéz velmi vhodné doplnit vzdélavaci model napiiklad

i v pfedmétech Zaklady psychologie a Obc¢anska vychova.

Vyuku ekonomickych predméth podpofit piiklady udrzitelnych vzorch chovéani lesniho
ekosystému. Pro tyto ucely je autorkou pfipravovana cvicebnice, kterd bude konzultovéna
s odborniky v pedagogickych a lesnickych védach a nasledné nabidnuta stfednim, vyS$im

odbornym a vysokym Skoldm s ekonomickym zamétenim.
I"i.

Kompromisnim feSenim mezi potiebou lesnickych organizaci a lesnich pedagogii o zfizeni
instituce a reakci Ministerstva zemédélstvi je mozné vybudovani oddéleni zabyvajici se lesni
pedagogikou v narodnim méfitku na ptislusném odboru Ministerstva zemédé€lstvi. Jednou ze
stézejnich ¢innosti tohoto oddéleni by mélo byt mj. 1 zavedeni systému sbéru dat pro analyzu
aktivit a pfinosti lesni pedagogiky, jeji jednotné zastiténi, sdileni informaci, komunikace

s MSMT a Ministerstvem Zivotniho prostiedi a kraji, véetné zajistovani finanéni podpory

a administrativniho rdmce pro podavani zadosti o granty. Nicméné na zéklad¢ konzultace
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S pracovnikem Ministerstva zemeédélstvi z Oddé€leni koncepci lesniho hospodarstvi
vyplynulo, Ze meziresortni komunikace, sbér dat, jednotné zastiténi a sdileni informaci,
probihd dle MZe dostacujicim zpisobem, a to prostiednictvim pracovni skupiny pro lesni
pedagogiku. V této chvili MZe neuvazuje 0 ziizeni samostatného oddéleni zabyvajici se lesni
pedagogikou v narodnim méfitku ¢i 0 zfizeni samostatné instituce, nebot’ se ma za to, ze
soucasné spolupracuje s odbornymi pracovnimi skupinami napii¢ lesnickymi subjekty
dostacujicim zpusobem tak, aby dochazelo k dalsimu vyvoji lesni pedagogiky dle aktualnich

moznosti.

Ptedkladané vysledky by mohly byt relevantni pro tvirce politik a ziCastnéné strany
zapojené do vzdélavani, aby tyto navrhy vyuzili k rozvoji Gspé$nych vzdélavacich strategii
anastroji na podporu tohoto inovativniho pristupu zalozeného na metodach lesni
pedagogiky. Vyuka Podnikové ekonomiky ve formé analogie s lesnim ekosystémem se
ukizala byt pro studenty zajimava a z hlediska ziskanych znalosti a stupné pochopeni
i ptinosna. Tato skute¢nost by mohla byt inspirativni pro vyucujici ekonomickych piedméta
na stfednich a vysokych Skolach, akademiky, manazery, i organizatory tzv.
teambuildingovych akci. Tyto navrhy maji zamér obohatit standardni akademické ptistupy
pouzivané na vysokych Skoladch s ekonomickym zamétenim. Piestoze ekologicka filozofie
zahrnuje rizné systémy (napf. Hlubinna versus mélké ekologie), jejich vystupy a zavéry jsou
v zasad¢ konzistentni, nebot’ usiluji o udrzitelny rozvoj zivota na Zemi. Mnoho z téchto
vystupll a zavért realné lze implementovat do vzdélavani. Schweitzer, Leopold, Géandhi
a Naess maji co fici i dnes, nebot’ popisuji problémy, které aktudlné feSime, proto je lze
povazovat za inspiracni zdroje vzdélavani ve 21. stoleti. Pokud soucasni i budouci manazefti,
podnikatelé a politici pochopi princip udrZitelnosti na realnych ptikladech, roste Sance, Ze
hrozbu krize lze snizit, zvysi se spoleCensky odpovédné jedndni podnikii a narodnich

ekonomik.

Navazujici vyzkum by mohl zahrnovat vice paralel s lesnim ekosystémem a zapojit ti€astniky

ruznych vékovych kategorii.
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8 Zavér

Hlavnim cilem disertacni prace bylo rozsifit moznosti uplatnéni lesni pedagogiky v odlisnych
podminkach a dokazat, ze na metodach lesni pedagogiky lze Vv kontextu vzd€lavani pro
udrzitelny rozvoj realizovat vychovné-vzdélavaci aktivity pro rGznorodé cilové skupiny.
V diserta¢ni praci byly proto ptedstaveny a postupné zhodnoceny moznosti vyuziti lesni
pedagogiky v rozdilnych podminkach a prostfedich. Hlavniho cile bylo mozné dosahnout

splnénim vybranych dil¢ich cili ¢. 1-6, jejichZ naplnéni a zhodnoceni je uvedeno dale.

Dil¢im cilem €. 1 bylo zjisténi pohnutek a motivace lesniku, ktefi se rozhodnou vykonavat
pedagogickou ¢innost v ramci lesni pedagogiky. Tohoto cile bylo dosazeno prostiednictvim
kvalitativniho Setfeni, kdy pomoci polostrukturovan¢ho hloubkového rozhovoru s 52 lesnimi
pedagogy z ruznych zemi Evropy byly zjistény jejich motivaéni faktory. V ptipadé Rakouska
a Finska hraji roli rovnéz 1 materidlni divody, kdy pouze drzitel certifikatu muze ziskat
finan¢ni podporu statu (Rakousko), stejné jako ziskani tacitnich znalosti budoucich lesnich
hospodéit (Finsko). Divody zapojeni ceskych lesniki do lesni pedagogiky jsou pomérné
specifické a souvisi s potebou ,,0¢istit™ image lesnictvi a povést lesnikll v o¢ich vefejnosti,
negativn€ ovlivnénou meédii. Spoleénym jmenovatelem vnitini motivace prakticky vSech
lesnich pedagogii napfi¢ jednotlivymi staty je hluboké ekologické citéni, podobny ramec
zivotnich hodnot souvisejicich s pfirodou a lesem, potieba predavat své znalosti a zkuSenosti,
chranit lesni ekosystém jako celek a ukazovat vetfejnosti vyznam udrzitelného lesniho
hospodateni. Lesni pedagogové povazuji za Cest, Ze mohou vykondvat ¢innost, ze které
budou mit prospéch 1 nasledujici generace. V neposledni fadé na svém povolani ocenuji
kreativitu, kontakt slidmi, moznost dalsiho vzdélavani a zejména pfilezitost formovat

myslenky a ndzory mladé generace.

Dil¢im cilem €. 2 bylo poznéni postoji Ceskych ucitelti na zakladnich Skoldch k moZnostem
outdoorové vyuky. Tohoto cile bylo dosazeno pomoci fizenych polostrukturovanych
rozhovortl se 285 uciteli zakladnich Skol (z toho 19 feditelt). Rozhovory odkryly prekazky
tykajici se hlavné dovednosti uciteld, strachu ze ztraty kontroly, pieplnéného kurikula
a restriktivnich Skolnich postupt. Ucitelé se ve tfide€ citi bezpecné a pohodIng, navic si nejsou
jisti, jak venkovni vyuku pojmout — co a jak by mohli ucit v prostiedi pfirody. Pfevazna
vétsSina ucitelll vSak povazuje vzdélavani v ptirod¢ spise za Skolni vylet, naruseni zavedeného

24

strach z mozného zranéni, nachlazeni a uSpinéni oble¢eni. Navic soucasni pedagogové jsou
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pod silnym tlakem rodict, ktefi ne vzdy ocenuji kultivaci déti, misto toho pozaduji, aby Skola

piedavala ditéti encyklopedické znalosti, které mu umozni postup na vysokou skolu.

Dil¢im cilem ¢. 3 bylo shrnuti pfinost lesni pedagogiky pro jednotlivce i spolecnost
s navrhem metodickych doporuceni, které by pomohly zajistit realizaci lesni pedagogiky jako
vzdélavaci formy. Na zakladé metodologického rozboru a vyuziti lesni pedagogiky v SirSim
spoleCenském kontextu, je mozné konstatovat, ze lesni pedagogika predstavuje obohaceni
a oziveni vyuky nejen pro pfedSkolni a mladsi Skolni vék, ale s uspéchem lze na metodice
lesni pedagogiky realizovat i vyuku ekonomiky; vyuzivat lesni pedagogiku jako netradi¢ni
zpusob  pedagogicko-vychovné ¢innosti S potencialem ovlivnit  spotiebni  chovani
a synergickym spojenim lesni pedagogiky s observacnim u€enim a Shinrin-yoku rovnéz
snizovat projevy manifestni agrese u jedinci s problémovym chovanim. Konkrétni navrhy

jsou blize popsany v kapitole ¢. 7.

Dil¢im cilem €. 4 bylo zhodnoceni uplatnéni lesni pedagogiky pti vyuce piedmétu Podnikova
eckonomika na vysoké Skole. Cile bylo dosazeno na zakladé komparace vysledki
didaktického testu, ktery byl totozny pro experimentdlni a kontrolni skupinu studenti
ekonomického oboru na vysoké Skole. Experimentalni skupina absolvovala vyuku ptedmétu
Podnikova ekonomika formou workshopt v lese, kdy byly studentlim na realnych ptikladech
demonstrovany analogické principy lesni ekosystém—podnik. S kontrolni skupinou byla
vyuka realizovana formou frontdlni vyuky v budové Skoly. Pokusny zasah vedl k vy$simu
bodovému hodnoceni, a tim lepSim vysledkim experimentalni skupiny ve srovnani
s kontrolni skupinou. Tematické oblasti, které byly vysvétleny na lesnich paralelach, ziskaly
v odpovédich studentl vramci zavéreéného didaktického testu vyssi bodové skore nez
témata, pro které nebyly nalezeny vhodné analogie s lesnim ekosystémem. Zavérem je mozné
konstatovat, ze zazitkova metoda vyuky, prace v terénu a situacni u¢eni v pfirodé pozitivné
ovliviiyji vysledky studentii a Ze to, co studenty nejvice zaujalo, bylo také 1épe pochopeno
a zapamatovano. Tyto vysledky jsou v souladu s vystupy dal§ich autort hovoficich ve
prospéch prace v terénu, tymovou spolupraci, zazitkové aktivity a aktivni uceni (Hines et al.
1987, Hungerford a Volk 1990, Karppinen 2012, Ardoin et al. 2017, Thomas a Munge 2017,
Pan a Hsu 2020).

Dil¢im cilem ¢. 5 bylo posouzeni dopadii lesni terapie na agresivni projevy adolescentnich
pacientll v prostfedi vychovnych tustavli. Tohoto cile bylo dosazeno absolvovanim lesni

terapic (16 terapii, kazda v délce trvani dvou hodin) s vyuzitim metod lesni pedagogiky,
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Shinrin-yoku, observaéniho ueni a analogie, kdy celkem 68 adolescentd
s diagnostikovanymi agresivnimi poruchami chovani absolvovali lesni terapii (Li 2018,
Miyazaki 2018) pfi souasném pozorovani vzorct prosocidlniho chovani lesnich zivocichi
pfimo V prostiedi lesa s védomim toho, ze procesy a interakce v ptirodé jsou obdobné jako
jednani a vazby v lidské spolecnosti. Experimentalni intervence méla statisticky vyznamny
vliv na snizeni hodnot tykajicich se ukazatelii psychopatologie, impulsivity, podrazdénosti,
neklidu, emocni nestability, egocentrismu, vztahovacnosti a negativismu, coz bylo ovéfeno

projektivnimi testy pied a po absolvovanim lesni terapie.

Dil¢im cilem ¢. 6 bylo navrzeni lesni pedagogiky jako alternativniho zpiisobu pedagogicko-
vychovné ¢innosti S potencidlem pozitivni zmény na spotiebni chovani. Pro dosazeni tohoto
cile bylo realizovano vyzkumné Setfeni zaméfené na komparaci vybranych senzorickych
deskriptori masa veprového s masem cerné zvéte. S vyuzitim metody senzorické analyzy
byla zjisténa akceptovatelnost masa druhu Sus scrofa scrofa, L. jako mozného substitutu,
alternativy k masu vepfovému. V kontextu této studie lze shrnout, Ze lesni pedagogika muze
fungovat jako komunikaéni nastroj popularizace a osvéty i pro sirokou vefejnost (nejen skolni
mladeZ), nebot’ pedagogicky pusobit a rozvijet jedince lze v kazdé etapé zivota (Centrum
celozivotniho vzdélavani Univerzity tretiho véku, Univerzita Karlova 2021) a na primarni
lidskou potiebu piijmu potravy, lze rovnéz piisobit i pedagogicko-vychovnym zplisobem

(Svacina et al. 2008).

Naléhavost realizovanych vyzkumil je zifejma se zhorSujicim se stavem zivotniho prostiedi,
potieby pfipravit mladou generaci na mySleni k udrZitelnosti, zvySujicimu se poctu
agresivnich projevii dospivajicich, i potencialu vyuziti netradi¢nich metod a aktivit v lesni
pedagogice. Autorka disertacni prace vychazela z premisy, Ze ma-li byt princip udrzitelného
rozvoje dostatecné pochopen a akceptovan, m¢l by byt prozit na zakladé vlastni zkuSenosti.
Pokud jsou teoretické znalosti doplnény o vlastni prozitky, zvySuje se Sance na porozumeéni
(Naess 1973). Proto v piedkladané disertacni praci bylo piedstaveno a vyhodnoceno vyuziti
lesni pedagogiky v odlisnych podminkach na ,,zivych®, tj. realnych ptikladech znazornujicich
pfirozené souvislosti v prostfedi, ve kterém je mozno si ziskané védomosti a zkuSenosti
ptimo vyzkouset, dotknout se, ovefit v praxi. K metodam lesni pedagogiky bylo pfistoupeno
tviréim a inovativnim zpasobem se zamérem jejich vyuziti v rozdilnych souvislostech nez

v dosud publikovanych studiich.
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PRILOHA 1: VYBRANE PARALELY S LESNIM EKOSYSTEMEM

Lesni paralela

Vysvétleni tématu

Zjisténa analogie pro podnikovou

Zjisténa analogie pro socialni

udrzitelnost udrzitelnost
‘o Struktura dfeva a kmene stromu, morfologické Y. , . Mlza-kvr ev
Clovék a strom - Zivotni cyklus, rust a zralost. Ruce-vétve
podobnosti. Vek 80 let

Lesni ekosystém
a Skola

Skolka pro péstovani sazenic lesnich stromti

Systém pravidel a ochrany.

Kultivace mladych lidi (jako semenackit
v lese), biologicka rozmanitost lesa
i Skolni tfidy, adaptace, strategie pteziti
ve $kole, spoluprace, dynamika.

Véela medonosna
a rostlina (Apis
mellifera)

V¢ela je nasycena pylem a zarucuje reprodukei
kvétu.

Optimalni dodavatelsko-odbératelské vztahy,
symbidza, oboustranny prospéch, win to win.

Vzajemné vyhodna spoluprace,
mutualismus.

Veverka obecna
(Sciurus vulgaris)

Tiidéni zimnich zasob, pamétova strategie
,,Chunging*, adopce bezmocnych cizich mlad’at do
své péce.

Logistika a fizeni zasob.

Existuji riizné podoby matetské lasky
a péce, jejichz puvod neni pro jeji
kvalitu rozhodujici.

Houby (Fungi)

Houby jako rozkladace, parazité nebo mutualisté

zZijici v symbiodze s cévnatymi rostlinami nebo
fasami.

Symbiodza predstavuje modely spoluprace
(holding, klastr, kartel, fuze, ptenos know-
how). Parazitismus ma zjevné paralely s
parazitovanim na povésti, podvodnymi
praktikami, tunelovanim, vykofistovanim
zaméstnanct, korupci, protekci a manipulaci.

Oboustrann¢ vyhodné spole¢né souziti.

Mravenci (Lasius
niger)

Zpisob, jakym mravenci pouzivaji feromony -
k nalezeni nejkratsi cesty mezi zdrojem potravy
a mravenistém.

Logistické a optimaliza¢ni problémy, metoda
kritické cesty.

Véely v ulu (Apis
mellifera):

Komunikace v¢el v mnoha ohledech; délba prace
mezi riznymi kastami, nékteré péce o ochranu
a bezpecnost, jiné péce o larvy, jiné krmeni;
hierarchie, véeli tance hledaji misto pro novy ul.

Organizacni struktury spolecnosti, presné
vymezeni pravomoci a kompetenci, kazdy
jednotlivec ma svoji roli a misto; hledani
novych mist pro sbér pylu znamena hledani
novych trhli; participativni ekonomika, princip
matefské a dcefiné spole¢nosti, komunikace.

Mravenci (Lasius
niger), termiti
(Isoptera) a mSice
(Aphidoidea)

Mravenci zasobuji houby rostlinnou tkani a poté se
tyto houby stavaji primarnim zdrojem jejich
potravy. MSice pfispivaji svou organickou hmotou
a mravenci je chrani.

Princip vymény, smény, oboustrané vyhodny
obchod.

Vzajemné provazany a funkéni systém
spoluprace a péce o ostatni, ve kterém
ma kazdy jednotlivec svou roli a misto,
ochota pfijmout svou roli v komunite.
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Lesni paralela

Vysvétleni tématu

Zjisténa analogie pro podnikovou
udrZitelnost

Zjisténa analogie pro socialni
udrzZitelnost

Inteligence roje

Hejno/roj se chova a pohybuje se jako jeden zivy
organismus s urcitou logikou, aniz by je nékdo
fidil; jednaji jednotné.

Synergicky efekt, logistika, tymova prace,
fizeni rozmanitosti.

Ptizptisobivost a respekt ostatnich v roji.

Prase divoké (Sus
scrofa)

Maji velmi vyvinuté socialni citéni a soudrznost;
nenarocné spotfebni chovani, v§ezravci.

Vysoka adaptacni schopnost, expanze na nové
trhy (obydlend sidliste).

Energie investovana do soudrznosti
vytvaii spolecenstvi, ktera jsou zvlast
odolna k vnéj$im hrozbam.

Vlci (Canis lupus)
a havrani (Corvus

Havrani Ziji se smec¢kami vlkd, kde si havrani
“hraji” s vicimi mlad’aty. Kdyz se objevi nepfitel,
havrani varuji vlky. Vlci odménuji havrany

Vyhodny obchod, spoluprace barterem.

I na prvni pohled nesourody vztah mize
prinést partnerstvi zalozené na

frugilegus) sdilenim své kofisti. spolupraci a toleranci.
Clenové smeckyse dobfe znaji, ztrata jednoho ¢lena
skupiny vede ostatni k tomu, aby ho hledali. Kdo se umi poucit od starsi generace,
Smecka vikii, tlupy Clenové sdileji krmivo a poméhaji si navzajem pii ten ma nadéji na delsi zivot; integrace
divokych prasat lovu, péci o mlad’ata a ochran€ skupiny. Mlad’atim Hierarchie roli, rozdéleni pravomoci, sdileni. do spolecnosti, péce o ostatni, tymova

a vysoké zvére

se v§tépuje, jakymi trasami se rodové spolecenstvi
uz po desetileti ubiraji, kdyz putuji od letnich
lokalit k zimovistim.

prace, solidarita. Smecka je
kooperativni.
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PRILOHA 2: HODNOCENI POKRMU, SENZORICKA ANALYZA

Nyni Vam budou ptedlozeny tfi pary pokrmu. Prvnim parem jsou dva predkrmy, druhym parem jsou
dva hlavni chody a tfetim parem jsou dva moucniky.

Béhem hodnoceni, prosim, neberte v potaz, Ze jeden z pfedkrmi je v koSicku. Dale neberte v potaz, ze
hlavni chody maji jinak tvarovanou piilohu. U moucnikli neberte v potaz jejich tvar. Tyto odlisnosti
slouzi pouze pro nasi lepsi orientaci pfi servirovani, ale nejsou predmétem hodnoceni. V samotném
hodnoceni se zaméite piredev§im na senzorické aspekty viing, chuti a celkové piijatelnosti pokrm,
a to bez ohledu na vySe uvedené odliSovaci prvky.

Spravnou odpovéd’ oznacte uvedenim kiizku v polich nebo zakiizkujte Vami vybranou odpoveéd'.

PREDKRMY
Prosim, urcete, jak moc Vam pokrm chutna:
001
Extrémné Velmi Stiedné Mirné Ani Mirné Stiedné
NEchutna NEchutna NEchutnd NEchutna nechutna, chutna chutna
ani chutna
Velmi Extrémné
chutna chutna
003
Extrémné Velmi Sttedné Mirné Ani Mirné Stfedné
NEchutna NEchutnda NEchutnd NEchutna nechutna, chutna chutna
ani chutna
Velmi Extrémné
chutna chutna
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HLAVNi CHODY
Prosim, urcete, jak moc Vam pokrm chutna:

025

Extrémné Velmi Stfedné Mirné Ani Mirné Stiedné

NEchutna NEchutna NEchutna NEchutna  nechutna, chutna chutna
ani chutna

Velmi Extrémné

chutna chutna

046

Extrémné Velmi Stfedné Mirné Ani Mirné Stiedné

NEchutna NEchutna NEchutnd NEchutnd nechutna, chutna chutna
ani chutna

Velmi Extrémné

chutna chutna

Nyni Vés poprosime o podrobnéjsi hodnoceni hlavnich chodii. Nejdiive pokrmu 025:

Prosim, urcete, jak hodnotite aroma masa v pokrmu 025:

Nepostiehnutelné Patrné Slabé¢ zretelné Zietelné

Velmi zietelné
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Prosim, urcete, jak hodnotite chut’ masa v pokrmu 025:

Velmi NEptijemnou  Lehce NEpiijemnou  Nevyraznou Ptijemnou

Velmi piijemnou

Prosim, urcete, jak hodnotite §tavnatost masa v pokrmu 025:

Velmi suché Vice suché Ani suché, ani Vice §tavnaté
§tavnaté

Velmi §tavnaté

Jak Gasto byste byli ochotni konzumovat maso ve vzorku 025 v podobné nebo jiné tpravé?
a) Vice nez 1x denné

b) 4x — 7x tydné

C) 2X — 3x tydné

d) Maximalné 1x za tyden

¢) Maximaln¢ 1x za mésic

f) Pouze né€kolikrat za rok

g) Vibec

Ocenili byste, kdyby maso ze vzorku 025 bylo bézné dostupné v obchodech?
a) Ano

b) Ne

c) Je mi to jedno

Kolik byste byli ochotni zaplatit za 1 kg masa vzorku 025?
a) 100 az 150 K¢

b) 151 az 200 K¢

c¢) 201 az 250 K¢

d) 251 az 300 K¢

¢) 301 az 350 K¢&

f) 351 az 400 K¢

g) vice nez 400 K¢
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Nyni Vas poprosime o podrobnéjsi hodnoceni druhého hlavniho chodu 046.

Prosim, urcete, jak hodnotite aroma masa v pokrmu 046:

Nepostiehnutelné Patrné Slab¢ zfetelné Zietelné

Velmi zietelné

Prosim, urcete, jak hodnotite chut’ masa v pokrmu 046:

Velmi NEpfijemnou  Lehce NEpiijemnou  Nevyraznou Pfijemnou

Velmi pfijemnou

Prosim, urcete, jak hodnotite §tavnatost masa v pokrmu 046:

Velmi suché Vice suché Ani suché, ani Vice $tavnaté
§tavnaté

Velmi §tavnaté

Jak Gasto byste byli ochotni konzumovat maso ve vzorku 046 v podobné nebo jiné tipravé?
a) Vice nez 1x denné

b) 4x — 7x tydné

C) 2x — 3x tydné

d) Maximalné 1x za tyden

e) Maximalné 1x za mésic

f) Pouze nékolikrat za rok

g) Vibec

Ocenili byste, kdyby maso ze vzorku 046 bylo bézné dostupné v obchodech?
a) Ano

b) Ne

¢) Je mi to jedno
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Kolik byste byli ochotni zaplatit za 1 kg masa vzorku 046?
a) 100 az 150 K¢
b) 151 az 200 K¢
c) 201 az 250 K¢
d) 251 az 300 K¢
e) 301 az 350 K¢
f) 351 az 400 K¢

g) vice nez 400 K¢
MOUCNIKY
Prosim, urcete, jak moc Vam pokrm chutna:
777
Extrémné Velmi Stiedné Mirné Ani Mirné Stiedné
NEchutna NEchutnda NEchutnd NEchutnd nechutna, chutna chutna
ani chutna
Velmi Extrémné
chutna chutna
789
Extrémné Velmi Stiedné Mirné Ani Mirné Stiedné
NEchutna  NEchutnda NEchutnd NEchutnd  nechutna, chutna chutna
ani chutna
Velmi Extrémné
chutna chutna

Vysledky vyzkumu jsou zcela anonymni, zavérem bychom Vés poprosili o vyplnéni
identifikacnich otazek:

Pohlavi:

Obec, kde Zijete:

Okres:

Nejvyssi dosazené vzdélani:

Vék:
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Abstract

People think very little about the consequences of consumer and ecological manners. Responsibility for raising chil-
dren to sustainable behaviour is transmitted to educational institutions that bear the full weight of this burden. Non-
teaching experts such as foresters enter the educational process. These specialists are called “forest educators”. At
the 14th European Forest Pedagogics Congress 2019 in Latvia, 167 forest educators from Europe met, and 52 of
them were willing to participate in a qualitative research survey. This paper aimed to identify why foresters, as people
without pedagogical education and despite the unfavourable funding, become educators. The following questions
guided thisresearch: Whatleads them to start organizing educational and adventure programmes for children and the
public? Is their intrinsic motivation based on an unconscious level to implement ideas of Deep Ecology? Philosophy
of Arne Naess and semi-structured interviews with forest educators in the form of the Pyramid Model of Wengraf,
through which qualitative data were obtained, methodologically approached this paper. Interviews with foresters
revealed their values, needs, motivation, dominant psychological-ethical moments and prosocial behaviour that
brings inner satisfaction and pedagogical activity as an added value of their profession. Forest educators have a unique
philosophical system related to nature and the environment. They subconsciously follow and develop the ideas of Deep
Ecology through the methods of Forest Pedagogy. The paper presents the way of involving forest educators into the
distance and online teaching due to the Coronavirus pandemic, as well as the topic for further research in this area.

Keywords: Arne Naess; ecosophy; education for the 21st century; Forest Pedagogy online; Wengraf Pyramid model

Editor: Bohdan Kondpka

mate changes, global economic stability, labour market
trends, impending energy crisis, depletion of non-renew-
able fossil fuels, poverty, and inadequate medical care
(Bolstad et al. 2012). Slaughter (1974) states that the
long-term intention of the educational system must con-
cern broader social, political, and economic objectives.

1. Introduction

The cause of the ecological crisis is due to human attitudes
of superiority over nature. The creation of anew harmoni-
ousrelationshipbetweenhumansandnatureisthe goalfor
a deeply oriented environmental movement, which is

associated with the name of the Norwegian philoso-
pher Arne Naess (1912-2009), who considers his ideas
as “nonviolent and long-lasting revolution” (Naess 1989,
1993). It seems time has come to resurrect and bring to
mind the ideas of Arne Naess, who gave the world a cohe-
rent philosophy and the necessary dose of radicality. His
appeal seems to be up to date these days.

Modern society is harming the environment. The
Value Objectivism characterizes Deep Ecology: animals
havevalue inthemselves and the right to live, even though
they are not directly useful to humans. Naess (1989)
accentuates a universally shared lifestyle that is sustain-
able without injuring other life forms. Arne Naess‘sideas
can be well applied in education for the 21st century,
which must reflect current global challenges such as cli-

Education is the key to make society move towards
sustainable and ecological perception (Britto 2017).
Dumontetal. (2010) introduce seven principles of learn-
ing and teaching for the 21st century. Main pillars are (1)
Learners at the centre; (2) The social nature of learning;
(3) Emotions are integral to the learning process; (4)
Recognizing individual differences; (5) Stretching all
students; (6) Assessment for learning; (7) Building hori-
zontal connection. It is precisely the point (3), intuition,
emotionality, and empathy, thanks to which, according
to Naess (1989), the individual acquires the truth about
the world and wisdom.

Naess (1989) considers nature as the best source of
knowledge; however, the disadvantage of many environ-
mental education programmes is that they show nature
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from an adult perspective, which is too abstracted for
the child‘s perception in the early years. Naess suggests
that the essential tool for the knowledge of nature is the
non-rational form of cognition, empathy, identification
through emotions, not through reason. Humans perceive
nature by empathy more objectively than scientifically.
Thatis the reason why education should consist of events
and creative activities; there is not a sharp line between
learning and action (Naess 1989, 1993). How we relate
to nature is a matter of feeling, so Naess recommends
getting feelings into learning as well and emphasizes that
feelings have cognitive value (Devall & Sessions 2007).
This point of view is supported by Wedlichova (2011):
sensory experiences can increase emotional intelligence
in children.

Environmental education and training for sustain-
able behaviour are closely related to the natural environ-
ment. We can hardly find a better example of sustainable
management for centuries than in forestry. In nature, itis
the best to demonstrate methods to improve sustainable
development and environmental education. Slee (2001)
considers forest to be a natural framework, essential for
human existence and development as forests perform
many functions-protective, medicinal, economic, rec-
reational, and educational. Could it be the reason why
foresters enter the educational process?

Forest Pedagogy represents neoteric sustainability
education that corresponds to the philosophy of Deep
Ecology, affecting emotions, will, and awareness. The
basic principle of Forest Pedagogy is the perception of
nature by all senses, according to Pestalozzi‘s concept
of “learning with head, heart, and hand” (Kuhlemann &
Brithlmeier 2002). Cornell (1991, 1998, 2012) qualifies
Forest Pedagogy as a form of public relations and social
phenomenon that includes environmental education,
institutions, associations, forest schools and describes
four levels of experience: awakening enthusiasm, focus-
ing attention, direct experience, and sharing inspiration.

The term “forest educator” is currently used and uni-
fied in the international forest environment and means
a Forest Pedagogy Lecturer as a professional forester
with pedagogical education gained by a particular course.
Experts with forestry education or experience in forestry
who have completed a Forest Pedagogy course accredited
by the relevant Ministry of Agriculture of the given state
can become forest educators. Forest Pedagogy courses
are of two types and take 40 hours each. The introductory
one, where foresters learn the fundamentals of pedagogy,
psychology and didactics, and are trained to work with
class groups of kindergartens, primary and secondary
schools. The advanced course is intended for graduates
of the introductory course and expands the target groups
by adults, seniors and groups with special educational
needs. Forest Pedagogy courses are compatible with
courses in other European countries and are based on the
outputs of the European project PAWS (Padagogische
Arbeit im Wald).

The common goal of foresters and teachers should
be to organize a lesson in which pupils better under-
stand the context of nature. The forest would serve as
a unique classroom, combining the experience of the
forester with the teacher*s expertise. This approach con-
nects pedagogy-experience and nature (Machar 2009),
where pupils meet their teachers working as a team
member and gain valuable social experience. Stern et al.
(2010) revealed that specific characteristics of teachers,
particularly enthusiasm, interest in the matter, sincerity
and charisma, are strongly associated with more positive
pupils achievements. Other authors support the impor-
tance of demonstrating genuine care of students (Russel
2000; Ballantyne et al. 2001; Fien & Packer 2001) and
providing a holistic experience (Tilden 1957; Skibins et
al.2012). Stern et al. (2008) found that when teachersare
actively involved in on-site lessons with instructors, stu-
dents‘ outcomes are generally more positive. The findings
suggest that teachers and other adults play a crucial role
in environmental literacy development (Emmons 1997;
Rickinson 2001; Sivek 2002; Stern et al. 2008, 2010).

Increasing aggression of children and heavy mental
burden accompany the educational process. Children are
alienated from nature, showing no interest in education
(Mazacova 2001; Bajtos & Honzikova 2007). Burnout
often occursin the teaching profession, and the education
sector is often under-funded in many countries. Liu et
al. (2000) reported that in the USA teaching is a signifi-
cantly less prestigious profession than others in terms of
income, with teachers earning among the lowest annual
salaries of their college cohort (Henke et al. 2000, as cited
in Liu et al. 2000). Teachers work under the scrutiny of
parents and the media without sufficient job satisfac-
tion (Spear et al. 2000; Lai et al. 2001; Hoyle 2008).
Much of the existing literature on teachers‘ motivation
to teach coming from western countries found teachers
tobe motivated mainly by intrinsic and altruistic motives
such as nurturing students‘ growth (Sinclair 2008). They
believe they contribute to society and may consider teach-
ing as a vocation (Spear et al. 2000; Scott et al. 2001;
Richardson & Watt 2006; Alexander 2008).

This paper aims to identify why foresters, as people
without pedagogical education and despite the unfavour-
able financial valuation, become educators. The follow-
ing questions guided the research: What made them start
organizing educational and adventure programmes? Is
their intrinsic motivation based on an unconscious level
to implement ideas of Deep Ecology? Semi-structured
interviews methodologically approached this topic with
forest educators in the form of the Pyramid Model of
Wengraf, through which qualitative data were obtained.

The results may contribute to understanding better
the content of work, formal and legal issues as well as
employment conditions of forest educators and improve
their relations with teachers. Educationis anintegral part
of forestry, in particular as forest tenure changes, and
now the share of private forest ownership is large. The
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growing publicinterest in the recreational function of the
forest makes forest education now more crucial than ever.

2. Material and methods

Inrecent years, there has been an increase in new criteria
to assess the quality of qualitative research. In a plethora
of modern terms, many modern concepts can be found
such as imperial validity, ironic validity, situational
validity, neopragmatism validity, rhizomatic validity,
overt validity, instrumental validity, or theoretical valid-
ity (Altheide & Johnson 1994). Based on the above, the
qualitative research was carried out, as qualitative data
naturally describe the situation and aims to understand
people and the events in their lives (Gavora 2008). The
interviewee fully expresses subjective opinions and indi-
cates relations and contexts (Hendl 2016). Qualitative
research is not based on any hypothesis or theory but
tries to outline a new theory (Svaricek & Sedova 2007).
The advantage of the interview is also a significantly
higher proportion of completed interviews compared to
the return rate of the questionnaires, and also the pos-
sibility to clarify responses which have not been previ-
ously appropriately understood and the researcher is
sure to speak to the intended person (Disman 2002).
In this paper, the method of the in-depth individual
semi-structured interview was applied. The Pyramid
Model of the interview was used to create the interview
scheme (Wengraf 2001). This model consisted of a cen-
tral research question, theory questions, and particular
interview questions.

2.1. Research sample

The first criterion was that all of the respondents for
qualitative research were forest educators actively pur-
suing their profession. The second criterion was an
international comparison. An available opportunity
was the 14th European Forest Pedagogics Congress
2019 in Riga, Latvia, with international participation of
one hundred sixty-seven forest educators from eighteen
European countries. The third criterion was the diversity
of organizations in which forest educators operate, i.e.
Urban or State Forests, Forest Learning Centers, Envi-
ronmental Centers, and Youth Homes.

The research sample included fifty-two active forest
educators from various forestry organizations from five
regions of the Czech Republic (18), as well as foresters
from Finland (2), Norway (3), Latvia (9), Germany (5),
Poland (3), Slovakia (4), Slovenia (3), Luxembourg (5)
and other countries. The qualitative data collection was
inprogress from 1stJuly to 31st October 2019 during the
congress, and after its completion, interviews with for-
est educators took place via Google Meet and Microsoft
Teams online. Subsequently, the text was submitted to
the respondents for authorization.

The structure of questions according to the Pyramid
Wengraf model (2001) is as follows:

The main research question
What made foresters become educators, what does the
profession bring to them and what motivates them?

Specific Research Question 1

What work experience and education did the foresters
have before they become educators?

— Forestry education,

— pedagogical education,

— previous experience from leisure activities.

Specific Research Question 2

What influenced the decision of the forest educator to
choose his new professional focus?

— Previous positions,

— financial remuneration,

— otherreasons.

Specific Research Question 3
How do forest educators perceive their profession?
— Positives and negatives,
— how should ideal forest educator look like?
Probing, based on questions and non-verbal hints,
was used to deepen answers in a particular direction.
A problem-oriented interview, tailored to the research
goal was conducted. Transcripts of interviews were
transformed and interpreted to capture the complexity
of the examined phenomenon. The Open coding for data
evaluation and the ATLAS.ti programmes were used,
where each significant sentence, word, or phrase, was
highlighted and assigned a code representing the essence
of the text. According to the codes, information was com-
pared to each other, merging and integrating similar and
related semantic units.

3. Results

On the answers obtained from the interviews conducted
according to the Pyramid Model by Wengraf (2001), data
were analyzed and interpreted.

3.1. Education and professional experience
of forest educators

3.1.1 Forest Education

Almostall (49) forest educators addressed have a forestry
education and completed a course in Forest Pedagogy,
which is an essential condition for practising this profes-
sion. Aminimal number of foresters (3) do not have a for-
estry education, which is compensated by no less than ten
years of experience in environmental education centres.
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3.1.2 Pedagogical education

All respondents (52) are graduates at least an introduc-
tory Forest Pedagogy course. More than half of them (38)
also have a certificate from the extension course. Every-
one confirms that the course is beneficial, as they know
the basics of didactics, psychology, have the opportunity
to meet new colleagues and acquire inspiration for future
work. Forest educators mostly agree that without the
basics of developmental psychology and the basics of peda-
gogy, I would probably not know how to engage children.
Sixteen foresters already have a bachelor‘s pedagogical
education obtained in college. Four of them are currently
studying vocational subjects or leisure-time education.
Foresters who are interested in further pedagogical edu-
cation are those forwhom Forest Pedagogy takes up more
than half of their working time. Foresters who provide
Forest Pedagogy activities beyond their work duties, do
not consider the further pedagogical study. However,
they all agree that the basics of pedagogy, psychology,
and didactics are desirable. Otherwise, this would affect
the quality of the programmes.

3.1.3 Free-time pedagogy

Most forest educators have been interested in nature,
experiential education, and children since their youth,
as head of children‘s camps, Scout, or another organiza-
tion. One answer for all: As a child, I liked going to summer
camps in the countryside, and I am glad that I can bring
this hobby to my job as well. Most of the respondents (46)
have tacit knowledge in organizing leisure and free-time
activities.

3.2. What influenced the decision to become
aforest educator

Only a third of the foresters (17) carried out this activity
on a full-time basis and had to leave their existing post.
The others focus on the main content of the work, such
as forest recreational function, forest protection, or for-
est management, so their pedagogical activities take up
only part of their working time. Respondents often spend
free time preparing Forest Pedagogy activities and do it
beyond their job, in many cases for free or for a symbolic
allowance only. Especially the statements of the Czech
and Slovak forest educators show that the management
of forest enterprises prefers non-pedagogical content of
work.

3.2.1 Previous employment

The previousjob position remains, and educational activ-
ity is included in addition. The scenario prevails, where
foresters participated in environmental and leisure activi-
ties (Scout, Forest Pedagogy course) and the supervisor
then offered them the opportunity to attend the course
and become a forest educator.

4

3.2.2 Financial aspect

Forest educators coincide that salaries did not play a role
in their decision-making. One forest educator describes
it as follows: It is not possible to get rich in Forest Peda-
gogy. When it becomes a business, enthusiasm is lost. At
present, in many European countries, the profession of a
forest educator is not well-paid for generating a separate
full income. Thanks to these facts, it is not appropriate
to expect the forester to perceive Forest Pedagogy as
aprofession, butrather as a hobby, especially in the post-
communist countries where Forest Pedagogy does not
have such a tradition.

3.2.3 Raison d‘etre for Forest Pedagogy

The vast majority of forest educators say this is due to
the variety and creativity of their profession. They praise
not to have office work, duties are diverse, and the job
brings satisfaction. There are considerable differences
between countries.

Forest educators from Austria state that although
in their country forest education courses are open to
all interested, only a graduate with forestry education
receive the certificate and only the certificate holder can
be financially supported.

Polish forest educators report that at least one full-
time foresteducatoris available at each forest administra-
tion in Poland and offers four follow-up programmes for
each season. The average Polish Baccalaureate attends,
on average, thirty Forest Pedagogy lessons. It may affect
young people in the future on Forest Pedagogy.

Estonians are considered “forest nation” and want to
raise awareness about the forest among the public, espe-
cially in preschool children, and find many candidates
interested during the Forest Weeks.

Foresters from Finland are also motivated by mate-
rial reasons: there are many forest owners in Finland,
and every sixth schoolchild is expected to own the forest
in the future, so children should be informed about it.
To educate the schoolchild, efforts to engage teachers
and so the Finnish Forestry Association, together with
teachers, created publications and websites to support
teaching at schools.

The situation in the Czech Republic is significantly
different. A frequently mentioned reason for forest educa-
tors from the Czech Republic is the possibility to “clarify”
the forestry and forester‘s reputation negatively affected
by media and to provide nature-oriented upbringing and
awareness-raising. Forest Pedagogy is one of the ways to
attract people to the forest and also to improve the image
of forestry. A curious reason for being a forest educator
was mentioned by one female, who received the answer
to the question: “Who is the most significant pest in the
forest?” Answer: Forester. It was precisely the moment
when she decided to change the image of forestry in the
eyes of the general public in the Czech Republic.
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3.3. Perception of Forest Pedagogy

Distinctions between countries are evident. Each forest
educator devotes to Forest Pedagogy and educational
programmes in another way and has different time and
financial support, which are based on how a particular
forestry enterprise approaches Forest Pedagogy.

3.3.1 Pros and Cons of Forest Pedagogy

Allrespondents agreed that the most considerable advan-
tage of Forest Pedagogy is the possibility to get people
into the countryside, to familiarize them with the forest
environment, what is in line with Forest Pedagogy goals
(Harkabus & Marusakova 2007). Forest educators can
arrange the programmes, be it atheme, games, activities,
or a place to go and appreciate having contact with new
people and the possibility of self-education, socialization,
and self-realization. They mostly appreciate attending
seminars, lectures, and meetings organized for forest
educatorswhere they canlearn andinspire. Young female
forest educators expect to gain experience and skills in
activities with children in nature, which they can use in
raising their kids. They see what today-kids are missing.

Half of the forest educators prepare programmes and
materials during free time. Almost half of the respondents
regret not to have sufficient financial or moral support
at their employers. Forest educators, especially from the
former post-communist states, repeatedly complained
that the public does not appreciate their work and con-
siders it inferior. Many professional foresters look at
their colleagues with absolute disrespect. They consider
Forest Pedagogy to be entertainment only. Another dis-
advantage is that forest educator has no chance to get
to know the children accurately in a short period, and
cannot cooperate with them in contrast to regular leisure
activities or school lessons.

To respond to the question of whether the foresters
lost something in carrying out their educational activities,
embarrassing answers were received. Some admit that
this activity deprives them of illusions, mainly of teach-
ers’ cooperation with them and how some teachers treat
children and foresters. Following are presented the words
of one forester: I think that teachers are afraid to “hand
over”their pupils tous as if they are afraid of losing control
and power. Sometimes the teacher comes in a bad mood,
and his current mental state is unfortunately passed on
to children. They are then bored, and it is complicated
to master the discipline. This experience was repeated:
When several classes came at the same time, the teachers
stood apart and talked among themselves and showed no
interest in the pupils. I was then very disappointed that
the teachers wrote a critical assessment, not even knowing
what was happening around. Many forest educators have
lost their expectations about the basic knowledge of the
public about forest and nature and the respect that people
should have for nature.

3.3.2 The idea of an ideal forest educator

The final question of the interview concerns the char-
acteristics, abilities, experience, and education of ideal
forest educator should have. Two streams of opinion
emerge from the respondents’ answers. Twenty-seven
would appreciate practising Forest Pedagogy at full-time:
Iwould have time to refresh content, innovate games, have
more scope and support. Collaboration with schools could
be planned and implemented in the long term without the
risk of any other event interfering with the plan.

However, the other half (25) of forest educators
strongly disagree with this and believe that foresters
should only do this part-time. They are satisfied that they
do not have to do educational plans every day and are
engaged in other activities, and Forest Pedagogy does
not become a routine matter. There is also an opinion
that: Forest educatoris not an independent profession and
should not be in the future. It is something in addition to
the professional forest focus.

4. Discussion

Forest educators are introduced as professional foresters
with pedagogical education gained by a particular course
(Cornell 1991; Bolay & Reichle 2007). There is no rel-
evant article or study that would examine in more detail
the reasons and motives of foresters, why they voluntar-
ily and despite the low funding undertake pedagogical
courses so that they can act as teachers of their kind.

The paper aimed to identify why foresters enter the
educational process and if their intrinsic motivation is
based on the subconscious level of Deep Ecology think-
ing. Interviews showed that foresters have a specific per-
sonal framework of values related to human and nature
issues. For forest educators, ecology is not just a theory
but a deep conviction. They are probably not even aware,
their stance to life reflects a deep ecological feeling that
hasrootsin A. Naesse’s conception. Forest educators try
to pass on the depth of knowledge and experience, live
in nature and with nature, not just visit it. They show the
public how to move in the forest without consequences,
respecting all life forms, not just those beautiful, remark-
able, or useful. They teach not to use living beings only
asaresource; leading to the recognition of their intrinsic
value. Forest educators protect the forest ecosystem as a
whole, not just individual life forms and show that peo-
ple living in urban areas can be connected with nature
evenin adisturbed environment, as parts of green can be
found everywhere. The ideas of Deep Ecology are based
on these rudiments (Naess 1989, 1993).

Why do foresters engage in education despite many
obstacles, misunderstandings and inadequate funding?
One of the reasons is the general effort of foresters to
explain objectively the distorted information dissemi-
nated by the media relating the bark beetle calamity. All
the foresters addressed agree that they have the honour
to carry out highly professional activities for nature and

5
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future generations and do it with enthusiasm, even if
the result of their effort is difficult to measure. Foresters
believe their activities have a deeper meaning. Interest,
a positive attitude to nature, and self-realization force
themto go forward. Theirjob offers an opportunity for the
initiative, responsibility, and knowledge growth. Forest-
ersconsidertheir calling essentialand are willing to devote
toit, although they often do not get extra money for their
endeavour. The profession of foresteducatorhasapsycho-
logical-ethical moment-the chance to educate someone
elseis perceived as areward. Forest educators consider as
asubstantial intrinsic value of the job to broaden horizons
for someone else and to expand the moral compass. The
above is consistent with the motives of intrinsic motiva-
tion presented by Dieblova (2005).

Forest educators understand the context of nature
very well, their tacit knowledge goes beyond school text-
books of natural history, and they could be a functional
link between the public and the natural ecosystem. Based
on strong inner convictions and enthusiasm, it is recom-
mended to involve them in school curricula to provide
transmission of knowledge and experience to children.
The content of School Education Programmes can be
arranged in the school curriculum in coherent parts,
such as modules or blocks using parallel support by close
cooperation with a local forest centre.

The Coronavirus pandemic increases the demandson
the form and methodology of teaching. The Ministries of
Education of the affected states now more recommend
including full-time educational activities held in the
school garden, playground, park and school surround-
ings, where there is no accumulation of more people in
order to reduce epidemiological risks, improve the overall
health, concentration and well-being of pupils and teach-
ers. Many parents and teachers perceive outdoorlearning
as too risky and unsafe. The presence of a forest educa-
tor, as an expert on a stay in nature, should eliminate the
concerns of parents.

In pandemically affected areas, pupils are not
present at school and are educated synchronously and
asynchronously. There is also a new dimension for the
online inclusion of forest educators into the teaching
process of those subjects that have nature and science as
abasis. Aforest educatorwearing alivery can engage chil-
drenwith hisdemeanour, speech, personal example, pos-
itive attitude and commitment. The forest-dressed educa-
tor does not fit into uniformity of civilian teachers and can
pass on knowledge and context of a different dimension
than the science teacher could. Forest Pedagogy methods
can also be manifested in the distance form; the forest
educator assigns tasks, for which pupils have to get out
innature and together with their classmates in the online
forum share their experiences of the forest. The growing
ability to recognize the signs of upcoming changes in the
forest that children would report to the forester could be
regarded as an added value. The looming negative phe-
nomena in the forest can thus be identified and resolved

at the beginning. Even if only one child is enthusiastic
about thisidea, it would be a significant help to foresters,
who, due to the scale of their activities, may not always
be able to detect all changes in their districtimmediately.
This way of teaching could help and solve the problem
even for teachers who do not support outdoor activities.

5. Conclusion

Involving professionals into education is desirable and
beneficial-due to the differences between learning about
versus learning from an expert (Berliner 2001; Guskey &
Yoon 2009). Children are not passive recipients only, they
are often the initiators of new manners, and by constitut-
ing their relationship to nature, it isrealistic to expect the
effect that is secondarily transmitted on parents.
Theinvolvement of forest educators in distance teach-
ing will be the theme of further research survey, where
the Experimental group (online tuition with forest educa-
tor) would be compared with the Control group (distance
education by the teacher) through a didactic test.
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Abstract

This study aims to identify whether and how teachers in elementary schools in post-communist country implement Earth literacy and Deep ecology thoughts using
Forest Pedagogy methods and outdoor tuition. The theoretical framework is based on Earth literacy and A. Naess’s Deep ecology principles. In-depth semi-structured
interviews with the 285 teachers, including 19 headmasters from elementary schools in the form of the Pyramid Model of Wengraf, probing, and cross-case analysis
methodologically approached this topic. Research has shown barriers to outdoor teaching and society-wide problem, including all stakeholders. The authors submit
a proposal consisting of a five-stage model of school curriculum that is internationally applicable. The results may contribute to improving environmental education.
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Introduction

For man, wild nature is the material from which he made civilization.
In nature, changes take place, plant and animal species disappear, while
others multiply. Humanity does not perceive declining biodiversity
as a loss and tries to manipulate and repair nature and the machine.
Therefore, the Earth’s ability to sustain and regenerate life is reduced.
Sachs (2009) notes that the world is on an unsustainable trajectory of
development, ecologically, demographically, and economically. Natr
(2005) states that all definitions of sustainable development point
to three fundamental interests of human society: environmental
protection, economic development, and social justice. These three
pillars are interdependent.

To continue on Earth is necessary to remind Einstein’s claim that
humankind must be a “master and new way of thinking” to survive.
If we do not do this, the world is sent to destruction. Therefore, if
humankind does not want to perish with other higher animals, the
adaptive strategy must be changed again.

J. Lovelock (1979) presented his Hypothesis of Gaia (Gaia, the
ancient Greek goddess of the Earth) as a theory that assumes the ability of
the terrestrial system to regulate its climate and chemical composition
the Earth remains a place suitable for life. This self-regulatory ability of
the Earth is no longer enough today.

We can save our unique host environment only by radically
greening our spiritual and material components. Moreover, the
educational system must contribute to this effort, which can become a
new transcendence and a great self-realization opportunity for today’s
ethos deprived of humanity (Smajs, 2015). The trends of modern
civilization and society’s expectations must necessarily be reflected
in a transformed education system (Radlo, 2002). Britto (2017) adds
that the implementation of the idea of sustainable development,
including sustainable behavior in the macro and micro-systems of
society, economy, and nature, is necessary from an early age of the child
through educational institutions. Education gives significant power to
manipulate and control the natural world, and therefore paradoxically
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educated people are most trapped by the illusion of their power.
Nevertheless, they do not always use this power wisely.

Therefore, today’s environmental education must correspond to a
higher level of sophistication, towards the Earth’s literacy.

Concepts and Thoughts of Thomas Berry, Miriam T. MacGillis,
Brian Swimme, Mathew Fox, Albert Einstein, Neils Bohr, Fritiof Capra,
Jean Houston, Riane Eisler laid the foundation for Earth literacy, which
awakens humanity from illusion and connects disciplines to initiate
social changes. Earth awareness and Earth care are the two pillars
of Earth’s literacy (Verhagen, 2000). To be Earth literate means to
understand the primary languages “spoken” by Earth. Earth Literacy
is not about intellect. “You should become aware that Earth’s story is
your story “ (Stocker, 2009). Earth literacy recognizes the Earth as an
educator and honors the wisdom found in terrestrial systems. Berry
(1993, 1999, 2009) recommends to become conscious members of
the society of all living beings and inanimate nature Earth literacy
education is based on the values of sustainability, equity, and ethics.
A significant challenge is to change the purpose of education from
human-centered or anthropocentric to life-centered or biocentric
learning and instruction (Verhagen, 2000).

The creation of a new harmonious relationship between humans
and physical nature is the goal of a deeply oriented environmental
movement associated with the name of the Norwegian philosopher
Arne Naess (1912-2007). Deep ecology considers nature as the best
source of knowledge. Arne Naess’s philosophical point of view is
twofold dualism: ontological and gnoseological. Naess is considered a
contradictory thinker: he leans towards fundamentalist conceptions; on
the other hand, he cannot abandon the values based on humanism and
plurality. Both elements then intertwine in most of his texts.

Bolstad (2012) asks the following questions of possible trajectories
for future teachers:

1. How could future-oriented learning and teaching look like, what
ideas and principles are fundamental, and what sets it apart from
existing teaching and learning practices?
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2. What are the conditions for future-oriented learning and teaching?
What are the problems and challenges?

3. How can the future-oriented learning and teaching approaches be
promoted, supported, and maintained? (Bolstad et al., 2012, p. 1)

To respond to these queries, we can turn into A. Naess’s ideas (1993),
which can be very well applied in education for the 21st Century. The
OECD and the Centre for Educational Research and Innovation in its
Innovative Learning Environments Project defines seven principles of
learning and teaching for the 21st Century. Mail pillars are (1) Learners
at the center; (2) The social nature of learning; (3) Emotions are
integral to the learning process; (4) Recognizing individual differences;
(5) Stretching all students; (6) Assessment for learning; (7) Building
horizontal connection (Dumont, Instance & Benavides, 2010).

It is precisely point (3), i.e., intuition, emotionality, and empathy,
thanks to which, according to A. Naess, the individual acquires the
truth about the world and wisdom. “Truth is known only through
compassion.” (Naess, 1989).

The best practices in environmental education can be considered
active participation, hands-on observation and discovery, place-based
learning, cooperativeand project-basedlearning, play-basedand outdoor
learning, multiple points of view (Hungerford, Bluhm, Volk & Ramsey
2001; Hungerford and Volk, 1990; Hungerford, Volk, Ramsey, Litherland,
& Peyton, 2003; Jacobson, Mc Duff & Monroe, 2006; Louv, 2005).
According to A. Naess and Earth literacy principle, education should
consist of events and creative activities; there is not a sharp line between
education and activity (Naess, 2000, p.60).

Reflection of Earth literacy and Deep ecology pillars in Forest
Pedagogy

Forest Pedagogy introduces the forest ecosystem in the
intersection of environmental, economic, social, and legal dimensions
in experiential learning, connects constructivism and experiential
pedagogy, thus corresponding to the principle of Earth literacy and
Deep ecology. According to A. Naess (1989), how we relate to nature
is a matter of feeling. He recommends getting feelings into learning
as well, because “we do not have a life of pure knowledge and a life
of feelings as something separate” (Naess, 2000) and emphasizes that
feelings have cognitive value. For the knowledge of nature, the essential
tool is the non-rational form of cognition, i.e., empathy, identification
through emotions, not through reason. We know ourselves by empathy
more objectively than scientifically. This view is also supported by
Wedlichova (2011) that sensory experiences also increase emotional
intelligence in children.

Constructivist teaching methods are ubiquitous in the literature
(Stern, Powell & Ardoin, 2010; Wright, 2008; Yager, 1991) and can be
manifested in many forms. Constructivist approaches help pupils create
their understanding by building on their previous knowledge and
actively engaging them in real-world experience (Jacobson, McDuff
& Monroe, 2006). Cornell (2012) describes four levels of experience-
awakening enthusiasm, focusing attention, direct experience, and
sharing inspiration. These methods and practices will entertain,
cultivate, and develop children pleasantly and amusingly. Forest
Pedagogy is based on holistic teaching according to Pestalozzi’s concept
of “learning with head, heart, and hand” (Kuhlemann & Brithlmeier,
2002).

Stanford Analyses

Experts at Stanford University led by dr. Nicole Ardoin
systematically analyzed 119 peer-reviewed studies published between
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1994 and 2013. These studies measured the impact of environmental
education on K-12 children and pupils from thirty-three countries.
The studies have clearly shown that environmental education has led
to many positive outcomes, from improving academic performance,
enhancing critical thinking skills, developing personal growth, and
life-building competencies, including self-esteem, increased civic
engagement, and positive environmental behavior (Ardoin, Bowers,
Wyman & Holthuis, 2018; Stern, Powell & Ardoin 2008).

We respond to the challenge of dr. Nicole Ardoin for further insight
and offer findings based on qualitative research conducted in Central
Europe, in the Czech Republic, in Prague. This country was chosen for
research purposes because of a high standard and a history of quality
education. The first University in Central Europe was founded here
(Charles University in 1348). At the same time, it is a post-communist
country where it is often difficult to enforce some new teaching methods
and trends. Changes are coming slowly and somewhat cumbersome.
Frontal teaching in classrooms and memorizing is most often applied.
Another typical feature of the Czech education system is the school
grading system and constant comparison of pupils among themselves.
Long discussions about the inclusion of activation methods show
controversy among proponents of classical and modern concepts. In
the Czech Republic, forests cover over 34% of the total area. The total
area of Prague is 496 km?, of which the area of forests is more than 10%
of the city area.

A survey conducted by the Czech marketing agency “Median
“(2017) “For Omne World in Schools” showed that despite positive
outcomes regarding environmental education from Stanford Analysis,
most teachers in the Czech Republic do not practice Earth literacy by
outdoor teaching (http://www.median.eu/cs/, 2017). The search for the
reasons was surveyed.

Aim of the Study

This study aims to identify the reasons, whether and how teachers
in elementary schools in the Czech Republic provide Earth literacy
and Deep ecology tuition using Forest pedagogy methods and outdoor
learning. In-depth semi-structured interviews using the Pyramid Model
of Wengraf questions (2001), probing and cross-case analysis through
which qualitative data was obtained, methodologically approached this
topic. Objective No.2 is to present a realistic way of implementation
Earth literacy by Forest Pedagogy methods as part of everyday school
work within the curriculum

Materials and Methods

Bassey (2006) complements three leading general data collection
practices that can be applied in the school environment. These include
asking questions, observing events, and reading documents. The in-
depth semi-structured interview was chosen because the qualitative
data are naturally organized and describe the situation. The interviewee
can fully express his/her subjective views and opinions and can propose
relations and contexts (Hendl, 2016).

Further preference for qualitative research is a considerably
higher proportion of completed interviews than the return
rate of the questionnaires, as well as the possibility of asking
questions and getting ambiguous answers (Disman, 2018).
The Pyramid Model of the interview was used to create the
interview scheme (Wengraf, 2001). This model consists of
a central research question, theory questions, and particular interview
questions. An open question unlocks the potential to choose any
direction and choice of words. Patton (1990) stresses that there are no
fixed rules for ranking questions.
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In terms of subsequent data processing, Mayring (1990) describes
four methods of material transcription, literal and annotated
transcription, summarizing, and selective protocol. Yin (2014) refers to
the cross-case analysis to compare individual cases and investigate their
similarities and differences.

Study design, research sample, and data collection

The qualitative research was carried out in the form of in-depth
individual interviews in the period from September 5, 2018, to October
10, 2019, when 19 headmasters and 285 elementary school teachers
were interviewed. This qualitative research aimed to create a holistic
picture of teachers’ attitudes regarding environmental education, using
Forest Pedagogy and outdoor teaching methods.

Data were collected at elementary schools in interaction with
school actors (headmasters, school leaders, and teachers) through
questioning and were verified by analyzing school documentation.
For the research, elementary schools of the Faculty of Education were
selected, representing the teaching base of future teachers, where the
pedagogical practice of students of pedagogical fields is implemented.
These elementary schools of the Faculty of Education play a fundamental
role in the training of future teachers. They significantly contribute to
professional competencies in teaching practice, constitute and influence
the young teacher’s style at the beginning of his/her career. Elementary
schools of the Faculty of Education are an essential institution in the
process of undergraduate teacher training and represent a place of
creative search for optimal educational procedures for inexperienced
young teachers. These schools participate in the search for progressive
learning concepts and enable them to implement new approaches in
teaching. A precise analogy can be seen in the faculty clinics’ network
in the preparation of future young medical doctors.

The research sample included primary school teachers of all ages
and subjects, both sexes. Study participants 65% of women aged 24
and 68 years (mean = 47 years) and had between one and 43 years of
teaching experience (mean = 19 years).

Transcripts of interviews were transformed and interpreted to
capture the complexity of the examined phenomenon. Open coding
was applied for data evaluation. The texts were analyzed in the ATLAS.
ti program, where each significant sentence, word, or phrase, was
highlighted and assigned a code that represented the essence of the text.
According to the created codes, the information was then compared
with each other. Similar and related semantic units have been associated
and integrated into a larger semantic unit.

The Pyramid Model in Figure 1 presents a more detailed structure
of the questions.

Analysis of School Documentation

Schools have a legal obligation to keep the required documentation
(Act 561/2004 Coll., the so-called “SCHOOL LAW?”). School
documentation analysis works with data such as curriculum, school
register, schedule, timetable, class books and reports, catalogs, contest
results, council records, accident books, inspection reports, statistics,
and annual reports. The analysis aimed to exploit the potential of
school-led documentation and to use it in evaluating the quality and
effectiveness of the educational process for school boards, school
management, chairmen of subject commissions, class teachers,
and teachers. The results of the analysis can be used for continuous
assessment within the school year, self-assessment, at the end of
the reporting period, and assessment over time (trends). The data
obtained by analyzing documents can motivate the teacher to provide
a particular program for the classes. By continuously monitoring the
documentation, it is possible to obtain information on the intervention
(e.g., whether attendance and academic skills have improved.

Results

Teachers most often answered why teaching takes place inside
because they feel safe and comfortable inside the classroom. A
Czech language female teacher aged sixty expressed a typical
opinion: “Schools are built to teach in, offer all the equipment and
comfortable facilities. It does not rain or snow inside”. Teachers were
also asked to identify the obstacles to teaching outside. Replies
in a similar vein were often repeated and were startling: “When
I explain to the parents that I would like to do anything differently, they
respond that they do not care. Why would I bother going out with the
children and then explaining to parents that child had returned home
with a dirty jacket.” Alternatively: “Parents just want their child to have
good grades and get to college.”

The second most-often mentioned barrier was that teachers do
not know how to conceive outdoor teaching; they do not know how to
grasp it, what, and how they could teach outside.

Especially Czech language teachers are not aware of teaching
grammar in nature and instead recommending outdoor teaching as a
complementary activity for other subjects. Considering the grammatical
complexity of the Czech language, they regard classroom teaching and
writing as desirable. One example for all: “ Should I put the pupils on
a log in the forest to write a dictation?” Teachers of geography, biology,
physics, physical and art education are more visionary to frequent
visits to nature: “Yes, nature offers beautiful scenery, especially landscape
painting. “The geography teacher confirms that: “Demonstration of the
Earth’s historical development is the best in nature.”

ey The social Emotions
nature of are integral
Lieals leamning to learning

Bu_il ding Assessment
harizo i fal for learning
connections

: Recognising
Sirciching individual
all students i

differences

Figure 1: The seven Principles of Learning

Source: The OECD Centre for Educational Research and Innovation
Authors' processing, 2020.
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Central research question
How to implement environmental and sustainability
education as an integral part of formal schoolwork
within the curriculum using methods of Forest
Pedagogy?

'

Specific research question
What do you think are the main current global
problems to which the education system must

respond?

— T

Particular interview
question 1
Do you think that the
school system responds
adequately to these
problems?

: I
What would

motivate you to
teach outside?

/

Particular interview
question 2
How would you carry out
Earth literacy and Deep
ecology education?

What prevents you
from teaching
more often
outside?

Figure 2: Structure of the interview in the form of a Pyramid Model
Source: Wengraf, 2001, p. 64. Authors‘processing, 2020

Also, chemistry teachers responded positively: “Many chemical
processes can be shown to the students in nature” The teacher of
mathematics opposes that: “Teaching counting to 20 in the forest is easy,
but I do not know how to calculate equations between trees”.

However, the vast majority of teachers regard outdoor learning
as a school trip, something extraordinary, stating that such “outdoor
excursions” would waste their time because they had to follow
curricular standards. They consider outdoor teaching as the disruption
of the established daily program. Very often, the reactions were repeated:
“Pupils will be absentminded, it will be hard to maintain discipline, while in
the classroom, they know that there are certain rules that must be followed”

In half of the cases, there were repeated concerns about more
demanding supervision of children in nature and worries about
injuries, far from ticks, colds. Only a minimum number of teachers said
they do not go out with children because they have no nature around
the school.

The interviews clearly showed that the best relationship to outdoor
teaching have teachers who, as children, had the opportunity to go with
their parents to nature. It is the contact with nature in childhood that
influences their current willingness to go to nature with their pupils: “Yes,
as a kid, I threw a briefcase home every day and ran out. My parents and
I were out very often on weekends and holidays”

Teachers were most hesitant to transform the subjects content
into a form that could be realized outdoors. They are accustomed to
frontal teaching with the use of blackboard, which in nature is not
possible. They would have to completely revise the lesson plan and start
using diametrically different methods than they are already familiar
with now. Perhaps best describes the statement of an older teacher of
geography and biology: “I would love to teach geography and biology in
nature, especially certain chapters would be very beneficial, but I cannot
imagine teaching absolutely everything”
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Discussion

The Stanford analysis has provided evidence of the positive impact
of environmental education on K-12 pupils; nevertheless, school
practice in the Czech Republic does not entirely take into account the
outputs and recommendations of these studies. The analysis of school
documentation revealed classes at the first level visited the center of
ecological education once or twice per school year. There is no evidence
of regular or systematically organized events of this kind.

Finding raison detre had become the driving force of research when
teachers at Faculty Elementary Schools were asked to identify their attitudes
to Earth literacy and Deep ecology thinking and outdoor teaching.

Survey has shown that barriers mainly concern teachers™ skills,
fear of losing control, overcrowded curriculum, and restrictive school
practices. Studies in Swiss presented that especially more experienced
and senior teachers are more experimental and more willing to forest
education, and young teachers are reluctant to get involved in forest
education (Lindemann-Matthies & Knecht, 2011, p. 18). Research in
the Czech Republic has shown the opposite. Novice teachers were more
open to new methods, and we cannot confirm that forest education was
more likely conducted with increasing teaching experience.

At first glance, it might seem that Czech teachers are opposed to new
methods and are inflexible. However, the interviews carried out made a
more severe finding that the basis and stumbling block misunderstood
the meaning of school attendance and the role of the school. Formalism,
the emphasis on memorizing, a rigid system of grading is not only the
fault of Czech teachers. The problem has a broader context. Our study
included 285 teachers and 19 headmasters from the capital city of
Prague, results from other regions may vary. However, the whole Czech
education system carries consequences from the time of the Austro-
Hungarian Empire in the 18th and 19th centuries when retired officers
taught at schools and introduced some military elements (getting up
at the beginning of the lesson, uniform order, and timetable for all,
punishments, subjective evaluation). This system suppresses one’s
opinion, does not allow the development of a child’s natural creativity
and imagination, and is based on memorizing and grading. Teachers
are under severe pressure from parents who do not appreciate children
being cultivated. The parents require the school to pass on encyclopedic
knowledge to the child to enable him/her to advance to University.
Parents transmit their dismal attitude and thinking to children. There
is fear at Czech schools - pupils are afraid of examinations, mistakes,
tests, graduations; teachers are afraid of parents, and failure; school
headmasters are afraid of parents or inspection; parents are afraid of
their children’s bad grades.

Interviews showed that teachers have a specific personal framework
of values related to nature issues. For most of them, ecology is just a
theory, not a personal attitude. Their attitudes to life do not reflect a
deep ecological feeling that has roots in A. Naesse’s conception. The
following facts show that teachers are willing to visit nature from time
to time, but not to live with. Therefore, they cannot show the pupils
how to move without consequences in nature, and respect all life forms,
not just those beautiful, remarkable, or useful and teach not to use
living beings only as means; lead to the recognition of their intrinsic
value. This attitude does not correspond to Earth literacy or Deep
ecology principles, when A. Naess recommends to protect the forest
ecosystem as a whole, not just individual life forms and emphasizes
that even people living in urban areas can be connected with deep
ecological thinking even in a disturbed environment, as parts of nature
can be found everywhere. The ideas of deep ecology are based on these
rudiments (Naess, 1989, 1993).
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Teachers have an excellent opportunity to impress children and their
parents as they play a crucial issue in constituting children’s relationship
to nature, and by influencing children, it is realistic to expect that this
phenomenon will secondarily also affect children’s parents. The family
presents the primary social group having the most significant impact
on (not only) the consumption behavior of individual members.
Children are not passive recipients only. They are often the initiators
of various new habits, which they transmit to their siblings, and mainly
to parents. They often present opinions within the family to pass some
aspects of opinions and behaviors to parents and not just parents to
children (Koudelka, 1997). This effect can shape attitudes towards the
natural environment and sustainable behavior in the future.

Conclusion and recommendations for practice

Environmental and sustainability education enables people to
think ahead, make informed decisions, and takes responsibility for
their actions. Current graduates cannot work with information, cannot
actively use foreign languages, think in context, have stunted logical
thinking, are not ready for lifelong learning, and have flexibility.

It is to concur with Lindemann-Matthies & Knecht (2011) that
barriers can only be overcome by involving teachers and providing
background knowledge. At the national level, we project system
arrangements 1-5, representing a coherent system of Earth Literacy,
Deep ecology principles using Forest Pedagogy methods. We propose
a five-stage model consisting of the General Educational Programs
Framework for Elementary Schools - School Education Programs -
Multidisciplinary Materials for Teachers - Cooperation with Forest and
Environmental Centres - Faculties of Education at Universities.

A parallel way is to integrate environmental education and training
for sustainable behavior directly into the school curriculum. We
propose the following procedure, which includes five phases:

1) The amendment must be incorporated into the General Educational
Programs Framework for Elementary Schools. '

2) Implementation into the School Educational Program (SEP is a
document created by teaching staff, is approved and issued by the
school headmaster, and must be publicly accessible. Teachers can
profile their school and thus distinguish it from other schools,
formulate their ideas about the form of education and teach
creatively). The content of education can be organized into subjects
or other integral parts (modules) or project teaching in the school
curriculum.

3) Teachers must be provided with reviewed multidisciplinary
learning materials, including workshops, webinars, and online
courses, to help them engage pupils in environmental education.
These materials should include lesson plans for all levels and topics
covered and practical suggestions for each activity. Activities should
be practically focused, entertaining, and aligned with national
academic standards.

4) Intensive cooperation with forest educators, environmental and
forest centers.

5) Systematic support and cooperation with the faculties of education
at Universities, especially in the field of environmental education of

'The Educational Programs Frameworks represent the specific objectives,
forms, length, compulsory content of education, organizational structure,
professional profile, conditions for educating pupils with special educational
needs, including health and safety conditions. Educational Programs
Frameworks must correspond to the latest knowledge of scientific disciplines
and psychological-didactic methods appropriate to the learner's age and
capability t of the learner.
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future teachers — e.g. environmental education courses including
cooperation on environmental education projects, seminars,
workshops, and conferences realizations. The faculties of education
should provide further education for pedagogical staff that focuses
on the teacher’s work with the pupil/student in the field of reflection
and self-reflection.

The parallel platform for cooperation between the elementary
faculty schools and faculties of education at Universities could be joint
publishing activities, the creation of a database of examples of functional
practice evaluation of educational practice. Pedagogical faculties in the
future should primarily support systemic feedback from elementary
schools. The good-quality combination of pedagogical faculties that
train future teachers and faculty schools can be an essential way of
strengthening the professionalization of the teaching career. This
partnership could enrich both students and faculties of education at
the Universities.

High-quality cooperation of pedagogical faculties training future
teachers and elementary schools represent one of the crucial ways of
strengthening the professionalization of the teaching career.

The research enters the 2nd stage, when the selected teachers with
their classes will voluntarily complete at least one to two teaching
activities outside each month during the school year, including a
program with a forest pedagogue. Pupils complete a didactic test. The
results of the experimental group with the control group will then be
measured.

Limits of the research

The time limits, which are based on the respondents and the
researcher’s possibilities, can be considered as limits of the research
as the number of interviewed teachers and headmasters (n = 285) in
Prague.
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Abstract: Arne Neess considered nature the best source of knowledge and regarded the economists
as morally responsible for the ecological crisis. Therefore, this research focused on students of
economic fields at the university level. The experimental group (n = 236) led by a teacher-as-
researcher completed a Business Economic course by forest workshops for one semester because
the sustainability principles can be very well explained and observed on examples of forest fauna
and flora and then applied in managerial practice. Many similarities were found between forest and
business principles (optimal growth rate, teamwork, cooperation models, parasitism). This paper
aimed to identify if students’ proficiency in applying sustainable mindset from a forest ecosystem to
practice increased. The achievement test compared outcomes of the experimental and control group
(n =190) of students. Based on statistical testing, it can be stated that the experimental intervention
led to better results compared to the control group. For issues in which no suitable parallel with
the forest ecosystem was found and were therefore explained according to the textbook, group (E)
did not perform better than group (C). The methodology is based on qualitative and quantitative
research, a mixed-methods approach.

Keywords: deep ecology; Arne Naess; value objectivism; forest educator; forest fauna and flora;
cooperative models; forest pedagogy; business principles

1. Introduction

The world is going through an ecological crisis, the symptoms of which include climate
change, air pollution, the problem of waste and landfills, biodiversity loss, water pollution,
deforestation, unsustainable land use and habitat loss [1-3]. These points are merely a
selection of the most striking manifestations. The idea of human supremacy seems self-
destructive [4,5]. Henry David Thoreau (1817-1862), Ralph Waldo Emerson (1803-1882)
and Aldo Leopold (1887-1949) were the most prominent thinkers. They believed that
environmental problems arose due to ideas and attitudes towards nature and excessive
consumption [6-8].

1.1. Deep and Shallow Ecology

The Norwegian philosopher Arne Naess (1912-2009) considered the ecological crisis
due to human attitudes of superiority over nature and aimed to create a new harmonious
relationship between humans and nature. Neess described his philosophy as Deep Ecology,
based on Value Objectivism [9-11]. This philosophical approach does not consider human
beings to have more excellent value than other forms of life. The idea of the supremacy of
the human species (supremacy is based on the taxonomic rank of Homo Sapiens, which is
valid over all geopolitical influences [12,13]) should be abandoned. Animals have value in
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themselves with the right to live, even though they are not beneficial to humans. Due to
this approach, humans cannot be separated from the environment [9,14], and if they harm
nature, they endanger themselves [15,16]. All living and non-living organisms (people,
animals, plants, water, rocks, mountains) are interconnected and cannot be isolated or
considered separately. Naess called his concept of ecology the adjective “deep” because,
according to the author, he asked deep questions and, in many ways, criticised the so-
called “shallow” approach. According to Deep Ecology, the causes of ecological crises
can be solved by a transformation in human thinking accompanied by a reduction in
demands [17].

Neess considered Shallow Ecology to remedy human behaviour’s consequences (for
example, reducing the atmosphere and slowing down natural resources extraction) and
does not fight the environmental crisis’s causes. Neess described the Shallow Ecology
approach as cosmetic because the economics position is always preferred here [18]. In
addition, the natural capitalism concept can be included in the Shallow Ecology [19-21].

1.2. The Link between Deep Ecology, Education for Sustainable Development and Forest Pedagogy

It is not relevant to expect a positive and active approach from people who were
not in proper contact with nature during their growing up [22]. Forests and wild nature
disappear from the personal experience of children [23,24]. The world full of information
and communication technologies is a physically contactless world between people and
nature [25,26]. Environmental issues will affect the generations coming after us; they will
carry the legacy we leave. Therefore, the environmental problem is also a problem of
education and parenting [27]. It is necessary to apply a philosophical element to education,
which emphasises the absolute priority of life and introduces a biophilic value orientation
into human thinking, which is the task of ecological philosophy [1,2].

There is no one and 100% “most appropriate” pedagogy for sustainable education, but
there is a consensus on active, participatory, engaging and experiential learning methods.
Is it education for sustainable development if we place individuals in a lecture hall and
give them a continuous tutorial on economic growth, resource management, poverty and
externalities in an economic, environmental and social context? Yes and no: they gain an
overview from an interdisciplinary perspective, but due to the chosen (frontal) teaching
method, knowledge acquired in this way may be shallow, interdisciplinary links do not
develop sufficiently and attention would be declining [28]. Frontal teaching does not
develop learning competence [29].

Neaess recommended getting feelings and emotions into the learning process because
there is no life of pure knowledge and a life of feelings as something separate. How we
relate to nature is a matter of feeling [30,31], and those feelings have cognitive value. The es-
sential tool is the non-rational form of cognition, empathy, identification through emotions,
not through reason. If children succeed in raising emotional relationship with nature and
Earth, there is a chance that they will behave ecologically in the future [14,15,32]. According
to A. Neess, education should consist of events, experiences and creative activities [33].

Neoteric educational discipline, which corresponds to Deep Ecology’s philosophy for
affecting emotions, will and awareness, is forest pedagogy as forest-related environmental
education [34] addressing social, environmental and economic dimensions of sustainabil-
ity [35]. Forest pedagogy is based on the experiential method, which uses the senses, i.e.,
experiences and feelings. Cornell [36-38], who is considered the founder of forest pedagogy,
describes four experience levels: awakening enthusiasm, focusing attention, direct experi-
ence and sharing inspiration. According to Pestalozzi’s concept of learning with head, heart
and hand, forest pedagogy’s basic principle is the perception of nature by all senses [39].
Understanding ethical values come through the perception of situations, nature and other
people. The central premise of forest pedagogy is that what the individual understands,
what he/she is connected to in terms of value, he/she is then willing to protect and support
in the future. Forest pedagogy develops emotional intelligence; supports cooperation and
teamwork, self-awareness and co-responsibility. Education is carried out in groups; the
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individual is part of this group and is thus constantly exposed to many social stimuli. The
goals of forest pedagogy include getting closer to nature, introducing human'’s cultural
activity in the forest and realising the forest’s economic and existential importance. Forest
pedagogy is based on Changemaking, Learning in Life, Crossover Learning, Incidental
Learning, Context-based Learning, Learning by Doing Science, Gamification [40] and deals
with the interview, brainstorming, brainwriting, discussion, demonstration, practical activi-
ties, thematic games, competitions, simulation, situational methods and dramatisation [35].
These methods transfer learning to its original roots: to discover, to feel, to taste, to connect,
to play, to dare to something, which was also emphasised by Naess [14,33].

The link between Deep Ecology, education for sustainable development and forest
pedagogy lies in conjoint encouraging people of all ages at all stages, taking place within
various possible learning spaces (formal or informal), using creative activities. The joint
effort aims to understand the broad context of environmental, economic, social and political
aspects, reflecting on personal experiences while using creative activities [14,18,19,28,34].

1.3. Study Design Based on Forest Ecosystem

It is generally known from pedagogy that an environment that addresses multiple
senses at once is considered stimulating. For this reason, the forest environment was chosen.
This reasoning is supported by the outputs of several impacted scientific studies, including
Stanford Analysis [41], Agirreazkuenaga [42], Enberg and Harlap [43]; Thomas, Munge [44],
Karpinen [45], where authors conclude that the natural environment develops potential,
children acquire tacit knowledge, the necessary depth of information and know-how. These
studies have clearly shown that outdoor environmental and sustainability education has
led to many positive impacts, such as improving academic performance, enhancing critical
thinking skills, developing personal growth and life-building competencies, including
self-esteem, increased civic engagement and positive environmental behaviour. Pan and
Hsu [46] assessed the effects that only a one-day environmental educational program at
nature improved environmental literacy with a lasting effect.

Decades of research into human behaviour have generally recognised that programs fo-
cusing primarily on providing new information do not influence behavioural outcomes, and
the environment plays an important role [47-49]. It is consistent with Neess’s recommenda-
tions on the involvement of emotions and activities in learning and teaching [14,32,34] and
Pruneau’s [50] on teachers, scientists and students” collaborative teamwork. Teamwork
and the ability to work effectively with others are considered essential for academic success
and employability by Cooley, Burns and Cumming [51]. Shooter, Sibthorp and Gookin [52]
found a positive relationship between trust in outdoor leaders and the course outcomes.

The intelligence of all phenomena and activities in nature has been inspiring for man.
Biomimetics solves living organisms’ research, their structural solutions and applying the
knowledge gained in this way, especially in modern technologies [53]. The holistic thinking
and understanding of complex sustainability systems can also be well demonstrated in
parallels with nature’s living ecosystems. Rosler [54] introduces the term “Nature Ideas
Exchange”: nature offers many analogies applicable to management practice, on which
the principles of sustainability can be presented uniquely. Pavlik and Kop¢aj [55-57] raise
processes and interactions in society and consider them very similar to nature proceedings
and interactions. Every day, adaptation and optimisation processes, crisis management,
competition, cooperation and innovation occur in nature. Millions of animal and plant
species compete in nature for resources as well as enterprises do. The constant pressure on
assimilation and competition has led to comprehensive resource management, high-level
specialisations and sophisticated survival strategies and collaborative models [58]. The
forest has been a natural framework for human existence for many centuries. The forest, as
the most natural place in the middle of a densely populated cultural landscape, is becoming
increasingly important as a living and experiential space. The forest is a complex ecosystem
and researchers have focused on its educational function.
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1.4. Students of Economic Fields as Suitable Target Group

Arne Neess considered economics to significantly impact the environment because
of natural resources exploitation [59]. Naess considered economists morally responsible
for such a situation with their short-sighted and selfish actions; they resigned to wisdom
and advised people in power how to achieve economic goals [14]. Therefore, researchers
tried to encourage students of economic fields to learn how to think sustainably and widen
the scope for more ecological and social aspects. The researchers’ intention was for future
economists to abandon their ideas about the human species’ supremacy and be forced
to think about the ecosystem’s sustainability as they become managers, politicians and
entrepreneurs with a share in decision-making in the future. Through forest workshops,
future economists were given the opportunity to understand the principles of sustainability.
Researchers tried to modify Arne Naess philosophical concept to have a transformative
effect. The present generation of university students of economic fields could be considered
as change agents in rethinking sustainability. According to Tilbury and Wortman [60], the
themes relevant to ecological and sustainability education should be taught at universities
of economics: including natural resource management, sustainable consumerism, poverty
reduction, the waste reduction from production processes, learning organisations, change
management, corporate social responsibility, globalisation, balanced growth, economic
viability and fair-minded society.

2. Materials and Methods

This research aimed to identify whether the tuition of sustainability in the form of analogy
with the forest ecosystem using forest pedagogy methods [35-38] will improve university
students” understanding and thinking in the context of sustainable (and forest) development.
The workshops were intentionally conducted in a forest environment, as the forest is a living
demonstration of sustainability principles for millions of years. Students can easily observe,
understand and then apply these principles in future management practice.

Due to the previous studies and the issue’s scope, the following hypothesis was deter-
mined. H: Experimental intervention in the form of forest workshops in the experimental
group will lead to better results in the achievement test than in the control group. A
mixed-methods approach within quantitative and qualitative methodology was chosen
(analogy, focus groups, statistical testing).

2.1. Didactic Experiment

The research was designed, conducted and implemented by one of the researchers as a
teacher-as-researcher to prove innovative teaching methods and enhance the classroom culture.
The teacher-as-researcher is also the primary instrument for data collection and analysis.

New forms of activity were organised on a limited scale (in several groups, at a
University in Prague with an economic focus) to investigate scientifically new sustainability
education forms compared with traditional methods (frontal tuition). This teacher-as-
researcher works as an assistant professor at two universities with an economic focus and
teaches the Business Economics course at both of them; the content, learning objectives and
competencies of which are given accreditation, and both cases are practically identical. The
difference was in the teaching method. Universities with an economic focus were selected
for this research based on the conviction of A. Neaess, who considered the economy and
economists morally responsible for the ecological crisis. According to Neess, economists
resigned to wisdom and advised people in power by what means to achieve economic
goals [14].

One school’s management agreed with the experiment (it will be referred to as Univer-
sity A); another university’s management rejected the experiment and called it ineffective
and unnecessary (it will be referred to as University B). All students (1 = 236) of the first
University A thus became part of the Experimental Group (E), students of the second
University B (n = 190), whose management disagreed with the experiment, formed a
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control group (C). There were students with different learning prerequisites in both groups,
learning speeds, and motivation to study.

The 3rd year University students aged 22-23 years studying the subject of Business
Economics at University A were involved in the experiment. This subject tuition was carried
out for one semester in September 2019-December 2019 (4 months, which corresponds
to 15 weeks, once a week, consistently for 90 min) in regular outdoor forest workshops
“Searching for parallels between the forest ecosystem and economy”. A total of 236 full-
time students participated in the pedagogical experiment (1 = 236). The maximum group
size was 24 people.

2.2. Comparative Research

The experimental (E) group included 236 students (1 = 236) and there were 190 stu-
dents (1 = 190) in the control (C) group. Both groups (E) and (C) were taught Business
Economics course with the same content, the same teacher (teacher-as-researcher), but
the learning methods differed. The control (C) group was taught in a standard frontal
way, without the fieldwork. Teacher-as-researcher worked with the experimental (E) group
differently. First, the teacher-as-researcher, accompanied by a forest educator, explained
how the individual plants and animals behave and their mutual ties and specifics. The
teacher-as-researcher and forest educator used demonstration methods showing strate-
gic partnerships, competition, cooperation, logistics, stock management, adaptation and
innovation on the examples of living trees, bees, squirrels, gastropods, ants, cones, mush-
rooms and plants. Students worked in four people’s teams, searching for parallels between
the sustainability of the forest ecosystem, business and economy through observation,
discussion, brainstorming, mind maps, educational games and experiences [35-38].

2.2.1. Achievement Test

An achievement test was used to verify the experiment’s outcomes, comparing two
groups: experimental (E) and control (C). An achievement test is a tool for systematic
measurement of teaching results; it is an exam that focuses on the objective determination
of the curriculum’s mastery level in a particular group of people [61]. The achievement test
involved the content which students of both groups (C, E) were expected to learn (according
to valid accreditation) and was constructed on the basis of the learning objectives of the
Business Economics course. Table 1 provides classification of questions according to the
thematic focus. Learning objectives were incorporated into questions and tasks, which are
listed in Table 2. The achievement test was designed, verified, evaluated and interpreted
according to predetermined rules; for example, solving one problem must not influence
other problems. Likewise, the correct answer in one task must not depend on the correct
answers in another task. The teacher-as-researcher assigned a student number of points for
his/her solution depending on how the student used the solution to exhaust the question’s
topic. To pass the exam, the student had to write a test for at least 60% success. Emphasis
was placed on the application of knowledge over mere memorisation. The tasks were
open, structured, wide-ranging and objectively scoreable. The tasks verified what was
most important in the given curriculum.

The content of the Business Economics course is given by accreditation file and for
both Universities, A, B, is almost identical: represents the concepts of business principles;
the establishment and termination of the company; resource management; growth rate;
organisational structure of the company; change management; property and capital of the
company; cooperation models; investment activities; inventory and stock management; hu-
man resource and diversity management; rudiments of marketing. The achievement test’s
construction was based on several authors’ recommendations in the economic field [62-65].
Items were framed as open questions and were approved by the heads of economics
departments of both A and B Universities to remove uncertainty and ambiguous concepts.
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Table 1. Classification of questions according to the thematic focus.

Topic Questions Concerning the Topic
Sustainability 1,9,11,12,18
Company and business practices 2,5,10,14, 15, 16,17, 19, 20, 21
Financial issues 3,8,13
Resources 4,6,7
Total 21

Source: The author’s processing.

2.2.2. Statistical Evaluation

The evaluation of the results differed due to the number of points allotted to individual
questions. Twenty was the maximum number of points that could be obtained for each
question, with the minimum being four points. In the evaluation in the results section,
the given range of possible points is then awarded for each question. The nature of the
evaluation corresponded to the ordinal scale, although some literature states that, for
example, a 9-point and higher evaluation can already be considered an interval scale. Such
an approach has long been known within the field of sensory evaluation, where the practice
of 9-point evaluation is commonly known and widely used [66,67]. The increasing range of
the scoring scale (in our case, up to a 20-point scale) should then, when accepting this view,
mean an even greater approximation to the interval scale. However, preliminary testing of
the data set to find possible parametric distribution in the data showed that even the results
obtained on the 20-point scale did not have parametric distribution for the control group
using the Kolmogorov-Smirnov test (statistic = 0.14; p < 0.01), and the Shapiro-Wilk test
(statistic = 0.92; p < 0.01), and for the experimental group using the Kolmogorov-Smirnov
test (statistic = 0.15; p < 0.01), and the Shapiro-Wilk test (statistic = 0.94; p < 0.01). The
Kolmogorov-Smirnov test makes it possible to test whether two one-dimensional random
variables come from the same probability distribution or whether the one-dimensional
random variable has an assumed (theoretical) distribution [68]. The Shapiro-Wilk test of
data normality determines whether data distribution can be considered parametric [69].

Such an approach is also justified because statistical research has long used 19-point
ordinal scales [70]. For the above reasons, all values obtained are considered with the non-
parametric distribution. The Mann-Whitney U test was used to test statistically significant
differences between the control and experimental groups [71].

The number of subjects in the control group was 190; the number of subjects in the
experimental group was 236. If the participants refused to answer the question, this
answer was counted as a missing value (is not substituted by zero). Given the inclusion
of an ordinal scale, the descriptive statistics presented should include a mode or median
presentation [72], but this is more typical of the conversion of nominal categories (words) to
the ordinal scale [73] when it is difficult to interpret the result as “good-and-half”. However,
in this case, points having a quantitative nature were calculated for individual subjects’
questions from the beginning. Due to this dual nature of the data, we presented the median
with lower and upper quartile and the mean + standard deviation in the descriptive
statistics. The results then show that the interpretation of trends based on both groups of
values was the same.

2.3. Focus Groups

To find out the attitudes of the workshop participants, an interview with a focus
group was chosen. This form of group questioning was organised in order to obtain
the most valuable data from respondents through their mutual interaction [74]. The
experimental group of 236 students was divided into subgroups of twelve participants for
twenty groups. The teacher-as-researcher moderated discussion with twelve participants
to interact between them. This interaction process uses group dynamics [75]. The group
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members were acquainted with the rules (all interviews take place in the forum, all present
members can participate in the discussion, everyone has the right to express their opinion,
everyone has the right to refuse an answer). There was an effort for only one participant
to speak in the group at a time, i.e., so that participants could take turns in expressing
their opinions. For critical statements, transcription was performed (including substandard
expressions), followed by an analysis of the obtained data, coding of the same thematic
units and subsequent integration of the units to a higher level up to the final synthesis.
The students of the experimental group were asked the following questions:

Which parallel impressed you the most and why?

Which behaviour of forest animals/plants do you find most analogous to the company?

Which behaviour of forest animals/plants comes to you most effective and with what?

What do you think that balance is guaranteed in nature? In the forest, have you found

anything (any element) that induces a state of balance?

5. What type of forest fauna/flora behaviour do you find most applicable in the com-
pany’s teamwork?

6.  What type of forest fauna/flora behaviour do you find most useful, inspirational in
the production process?

7.  Letus look at the beehive. Is it fair that the trumpet will remain the trumpet and the
bee-worker a bee-worker? What if the trumpet wanted to become queen? Would it be
appropriate to disrupt it?

8. What holds a moving swarm (bees) or flock (fish, birds) together?

9.  Why do you think the scales on a pinecone (pineapple, artichoke) are arranged in

precisely one particular way?

LS

The Focus Group aimed to discover the attitudes to the given questions and the most
critical aspects influencing answers. The moderator (researcher) encouraged the students
to explain their points of view.

3. Results

This section presents the results of enterprise-forest observations and the outcomes
of analogy between them. They are followed by evaluation (descriptive statistics) of
achievement test of the experimental and control group and selected statements of focus
group participants.

3.1. Parallels between Forest Ecosystem and Economics Based on the Analogy of Forest Fauna and
Flora and Enterprise

The following text represents the forest educators and teacher-as-researcher explana-
tion of the topic. Resumé means analogy detected by students.

Man and tree: structure of wood and tree trunk, morphological characteristics.
Résumé: blood-sap, hands-branches, age 80 years.

Forest ecosystem and school ecosystem: plant nursery to grow forest tree seedlings
for forest regeneration. Résumé: cultivation of young people (like trees), biodiversity in the
forest and the classroom, adaptation, survival strategies at school, cooperation, dynamics.

Bee and plant (Apis mellifera): the bee is saturated with pollen and guarantees the
flower its reproduction. Resumé: mutually beneficial and altruistic cooperation.

Squirrels (Sciurus vulgaris): sorting winter stocks, the “Chunging” memory strategy.
Résumé: inventory and stock management theory and logistics.

Mushrooms (Fungi): fungi as decomposers, parasites or mutualists living in symbiosis
with vascular plants or algae. Résumé: symbiosis represents models of cooperation (holding,
cluster, cartel, merger), family businesses (symbiosis, and transfer of know-how between
generations). Mutualism in economics is based on the Labor Theory of Value [76]. Parasitism
has apparent parallels with business-like reputation parasitism, fraudulent practices, tunnelling,
exploitation of employees, sponging, corruption, nepotism and manipulation.
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Ants (Lasius niger): the way ants use scent marks—pheromones—to find the shortest
path between a food source and an anthill. Résumé: logistic and optimisation problems,
critical path method.

Bees in the beehive (Apis mellifera): The communication of bees in many ways; division
of labour between different castes, some care for protection and safety, others care for
larvae, others forage; hierarchy, bee dances in search of a place for a new hive. Résumé:
organisational structures of the company, precise definition of powers and competencies,
each individual have a role and place; the search for new places to collect pollen means
the search for new markets, participatory economy, the principle of parent and subsidiary
company, precise communication.

Ants (Lasius niger), termites (Isoptera) and aphids (Aphidoidea): ants supply the fungi
with plant tissue and then these fungi become the primary source of their food. Aphids
contribute their organic matter, and ants protect them. Resumé: if we want to get something,
we have to give something ourselves, the exchange principle.

Swarm intelligence: A flock of animals behaves and moves like one living organism
with a certain logic without anyone commanding them; they act uniformly. Résumé:
synergistic effect, logistics, teamwork, diversity management.

Pinecone (pinus), Fir cone (Abies alba), Spruce cone (Picea abies), Sunflower (Helianthus),
Cactus (Obregonia denegri), Artichoke (Cynara scolymus), Pineapple (Ananas comosus): The
Sectio aurea and the Fibonacci sequence [77]. Résumé: the number of spirals is not random;
it is always by the number corresponding to the Fibonacci sequence’s adjacent numbers.

Twigs of blackberries, apples and lindens: Phylogenesis. Résumé: efficient use of
space and ergonomics.

Macrogastra plicatula: A shell has the shape of a logarithmic spiral [78], and by approx-
imating the logarithmic spiral in the golden triangle, three triangles DEF, AED, ABC are
created. According to Kopcaj [68], the vertices of these three triangles mean in business
practice routine activities and processes (1), changes, innovations and adaptations (2) vi-
sions, missions and strategies (3). Résumé: the development of the company should trace
a logarithmic spiral similar to a snail shell. The firm’s optimal and long-term sustainable
development can be achieved if all three areas develop equally, following the Sectio aurea
rules. If the business reaches the optimal ratio, it will start development, as confirmed by
Rotschedl [79].

Wild boars (Sus scrofa): prosocial behaviour inside the pack, omnivores. Resumé:
energy invested in cohesion creates communities that are exceptionally resilient to external
threats, undemanding consumer behaviour, enormous adaptation ability.

Wolves (Canis lupus) and ravens (Corvus frugilegus): Ravens like to live with packs of
wolves, where wolf cubs already play with blackbirds. When an enemy appears, ravens
warn wolves. Wolves reward ravens by sharing their prey with them. Résumé: there is
nothing wrong with the seemingly disparate relations between genuine partnerships based
on cooperation and tolerance.

The evolutionary theory of Ch. Darwin: Change. Résumé: change management. The
market competition discards those who are unable to adapt to market requirements.

The Most Common Observations of Enterprise-Forest Dimension

Bee and flower: with its scent and beauty, a flower attracts a bee, just as a company
advertises and attracts new clients.

Bee in the beehive: every bee knows where its place is and what its function is. There
is an interplay of activities like in a car factory.

Wild boar: adaptation to new markets (new food sources), courage to look for a new
market (wild boar is not afraid to look for food in a populated settlement).

Wolf and raven: finding a relationship between disparate activities, if I cannot defeat
the predator (wolf), I will connect with him, offer him a counter-service; inhomogeneous
sources are intertwined in production processes.
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Swarm intelligence: they have found an activity for which they have an innate dispo-
sition, cohesion, pull together. Similarly, it can work in institutions where employees are
about as intelligent (teachers, doctors in a hospital), in the military = or in the navy—where,
thanks to training, drill, they behave as a whole.

Pinecone: production of clothing, fabrics and fibres of various materials (window
films, breathable materials for sports purposes)

Snail shell (Macrogastra plicatula): grows smoothly, oscillates with the centre in a
particular proportion, growth is smooth, gradual, in a specific ratio the shape of the shell;
balanced proportional growth in length and width. Similarly, the company should copy
this optimal line of growth.

Table 2 presents another part of the results. Students of both groups wrote the identical
achievement test, containing 21 questions and numerical examples. The questions had
a different range of points according to their difficulty. The only difference was that
group (E) had part of the tuition through forest workshops, while group (C) had exclusively
frontal classes. Table 2 contains the median, standard deviation, z-value and p-value of
groups (C) and (E) for all questions thematically focused on sustainability, company and
business practices, financial issues and resources. In parentheses below the question, it is
stated, which parallels with the forest ecosystem were demonstrated, or whether the topic
was explained according to the textbook (when the teacher-as-researcher did not find a
suitable parallel company-forest). Examples from forest fauna were intentionally described
intelligibly to encourage urban students from the capital into the discussion.

Higher values equal a better result. The following questions turned out statisti-
cally significant better for the experimental group (p < 0.01): questions 1, 4-12 and
14-21. z-values show that the most significant differences between experimental (E) and
control (C) groups were found in questions focused on new market search (z-value = 13.78);
cooperation models (z-value = 12.36); communication and teamwork (z-value = 12.29); ille-
gal and fraudulent practices (z-value = 12.25); logarithmic spiral and optimal growth rate
(z-value = 12.23); horizontal and vertical cooperation and human resource and diversity
management (z-value = 11.86); consumer behaviour (z-value = 11.75); organizational struc-
ture of the company (z-value = 11.48); inventory and stock management (z-value = 9.94);
critical path method (z-value = 7.68); adaptation and change management (z-value = 6.92);
resource management (z-value = 6.69); Fibonacci sequence (z-value = 6.35); labor theory of
value (z-value = 5.40); synergistic effect (z-value = 5.17); investment activity (z-value = 4.08).

The search for new markets was demonstrated in the example of bee dances, to which
a bee passes on specific information about new food sources to other bees. Cooperation
models have been explained in mycorrhiza (1), a symbiotic, mutually beneficial coexistence
of fungi with higher plants’ roots and ants’ cooperation with aphids (2). In fungi, the fungus
forms an extensive network connected to the tree’s capillaries, increasing their ability to
absorb water and nutrients several hundred times. Wood, on the other hand, supplies
carbonaceous products from photosynthesis to mushrooms. An analogy is offered here
with companies that decide to cooperate, for example, holding companies or clusters, thus
combining their economic strength, capacity possibilities and a more significant market
position: they benefit each other.

The principles of communication and teamwork were explained to students through
community coexistence and patterns of wild boar’s pack, wolves, big game and bees. The
bee colony, which consists of tens of thousands of workers of various ages, physiological
condition and odour, can only exist because it still has a continuous exchange of information
through antennal contacts (by feelers), dances and vibrations. Information flows through
the entire bee colony in the form of the parent substance smell. Ants are also social
insects, forming castes (corporate hierarchies) communicating through pheromones and
stridulation. Communication and teamwork in the company should be similarly effective
and continuous, where each employee is acquainted with their inclusion in the company
hierarchy and the set of activities performed. Illegal and fraudulent practices have been
clarified by analogy with parasitism in an anthill and fungi: in each anthill, several parasites
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take advantage of the fact that they can mimic the smell of ants, although otherwise, they
are not at all similar in body structure; fungi cause damage to plants, woody plants and
decomposition of wood mass, thereby weakening woody plants to death. Students showed
better memorisation and understanding on issues that were explained in detail on analogies
with forest habitat.

Table 2. Evaluation of Achievement Test Comparison of Groups (E) and (C)—Descriptive Statistics.

Mann-Whitney

CG =190 EG =236
Economic Task and Range roup (n ) roup (n ) U Test
Parallel with Forest Median
Mean + sd Median (Q1; Q3) Mean £ sd z-Value p-Value
(Q1; Q3)
General concept 10
1 of sustainability . 8.00 (4.00; 8.00) 7.36 £ 3.39 8.00 (6.00; 10.00) 7.77 £1.75 —2.76 <0.01*
. points
(wild boars, wolves)
Establishment,
p  ferminationand 10 800(4.00;800) 6444273  600(4.00;800) 576+28 187 0.06
liquidation of points
company (textbook)
Capital structure 10
3 . 8.00 (4.00; 8.00) 7.27 £3.19 4.00 (2.00; 6.00) 494 +2.69 7.18 <0.01*
(textbook) points
g  Consumer behaviour 10 400 (4.00;4.00) 349146  8.00(6.00;10.00) 7.84+176 —11.75 <0.01*
(wild boar) points
5 Critical Path 20 1900(6.00;16.00) 11.33 +5.86 1600 (14.00;18.00) 15844270 —7.68  <0.01*
methods (ants) points
Labour theory 10
6 of value . 6.00 (2.00; 10.00) 6.34 +£249 8.00 (6.00; 8.50) 7.69 +£1.77 —5.40 <0.01*
. points
(Mutualism)
Resource 6
7 management oints 2.00 (2.00; 4.00) 2.66 £ 1.08 4.00 (2.00; 4.50) 3.92 £142 —6.69 <0.01*
(Squirrels) P
Investment activity 10
8 R 4.00 (2.00; 8.00) 492 +£294 6.00 (4.00; 8.00) 6.10 + 2.55 —4.08 <0.01*
(textbook) points
Fibonacci sequence 6
9 (cones, oints 2.00 (2.00; 4.00) 277 +£1.17 4.00 (2.00; 5.00) 3.85+149 —6.35 <0.01*
phylogenesis) p
Cooperation models
10 (fungisymbiosis, 10 400 (2.00;6.00) 470+271  8.00(8.00;10.00) 8544146 —1236  <0.01*
bees, ants, wolves, points
wild boars)
Adaptation and
change management 10
11 (golden ratio, oints 7.50 (4.00; 8.00) 6.51 £ 2.66 8.00 (8.00; 10.00) 8.38 +£1.52 —6.92 <0.01 *
macrogastra P
plicatula)
1p  Synersistic effect 4 2.00(2.00;2.00) 229+1.04  2.00(2.00;4.00) 293+1.00 —517  <0.01*
(bees, ants) points
Controlling and 6
13 financial audit points 4.00 (4.00; 6.00) 411+ 147 4.00 (4.00; 6.00) 431 +£1.49 —1.22 0.22

(textbook)
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Table 2. Cont.

Mann-Whitney

C Group (1 = 190) E Group (n = 236)

Economic .Task and Range U Test
Parallel with Forest Median
(Q1; Q3) Mean =+ sd Median (Q1; Q3) Mean +sd  z-Value p-Value
Illegal and
fraudulent business 10
14 . . . 1.00 (1.00; 1.00) 1.29 +1.16 8.00 (6.00; 8.00) 713+233 —12.25 <0.01*
practices (fungi points
parasitism)
Inventory and stock 6
15 management points 2.00 (2.00; 4.00) 3.13 +1.46 6.00 (4.00; 6.00) 493 +1.27 —9.94 <0.01*
(squirrels)
Organizational
structure of 8
16 company points 2.00 (2.00; 4.00) 3.04 £1.48 6.00 (4.00; 8.00) 591 +196 —11.48 <0.01*
(beehive, anthill,
wolves)
Horizontal and 10
vertical cooperation . . .00; 4. . . . .00; 8. . . —11. <0.
17 ical cooperati points 4.00 (2.00; 4.00) 3.23 £ 1.36 8.00 (4.00; 8.00) 6.72 £ 2.67 11.86 0.01*
(wolves and ravens)
Logarithmic spiral 10
18  and optimal growth points 2.00 (2.00; 4.00) 3.00 £ 1.80 8.00 (6.00; 10.00) 760 £2.00 —12.23 <0.01*
rate (Sectio aurea)
Human resource and
19 m:;‘;fgf:rlntznt poligts 400 (4.00;6.00) 493+£218  8.00(6.00;9.000 770+171 —11.86 <0.01*
(beehive, anthill)
Communication and 10
20 teamwork points 4.00 (2.00; 4.00) 3.78 +1.98 8.00 (6.00; 8.00) 708 +£233 —12.29 <0.01*
(bees, wolves, ants)
New markets 10
21 search (bees) points 4.00 (2.00; 4.00) 397 +2.24 8.00 (6.00; 10.00) 777 £1.82  —13.78 <0.01*

Note: * refers to statistically significant results at « = 1%. Source: the author’s processing.

No differences between groups were found for questions (2) and (13), i.e., establish-
ment, termination and liquidation of the company (z-value = 1.87; p = 0.06) and controlling,
audit (z-value = 1.22; p = 0.22). Question No. (3) dealing with the capital structure of the
company (p < 0.01) has a positive z-value = 7.18, which indicates that in this question, the
experimental group was significantly worse compared to the control group. The explana-
tion for this finding may be that teacher-as-researcher did not find suitable examples of
these issues (company assets, external and internal sources of financing, financial lever-
age, optimal property structure, financial statements, potential analysis, legal aspects of
founding and liquidating a company) from the forest ecosystem. These issues were taught
according to economics textbooks. Group (E), which has since become accustomed to
outdoor forest workshops, could negatively perceive returning to the textbook and did not
have to be interested in the above topics. In contrast, for the control group, nothing changed
because, in the control group, tuition took place in the standard way in the classroom with
regular use of textbooks. Therefore, the teacher-as-researcher leans towards the opinion
of Pruneau, Freiman, Barbier and Langis [50] that the joint work of scientists (teachers,
researchers) and students using demonstration methods and problem-solving strategies
brings positive results.

Based on statistical testing, it can be stated that the experimental intervention in the
form of forest workshops in the group (E) led to better results compared to the control
group (higher values equals a better result). For issues in which no suitable parallel with
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the forest ecosystem was found and was therefore explained according to the textbook,
group (E) did not perform better than group (C). The experiment in the form of forest
workshops meant better test results on topics that were demonstrated on forest parallels.

3.2. Results of a Qualitative Research Survey Using Focus Groups

Results of focus groups discovered the attitudes to the given issues and the most
critical aspects impacting newly identified knowledge. The questions asked created two
basic thematic categories: (1) how the forest ecosystem, economic tuition and sustain-
able thinking are related, (2) primary analogies between forest ecosystem and business
principles. The most frequent recurring statements of participants representing each of
these categories are listed in Table 3. The alternation of agents’ statements indicates group
dynamics. Individual agents are marked with the abbreviation A + No.

Table 3. Selected statements of participants concerning the formed thematic categories.

Thematic Category Number A Selected Statement Representing a Thematic Category (No. of Agent)

)

how the forest ecosystem, economic
tuition and sustainable

thinking are related

“The logic of the Fibonacci sequence and the Sectio aurea can be applied to corporate
management, as economics is all about efficiency and optimisation. The principle of
balanced growth could also be explained in the example of the Sectio aurea.” (A32)
“It is the setting of optimal development that should be the goal of every manager so
that there is no overheating of the company or, conversely, bankruptcy.” (A41)
“The best example came from a snail shell and ants. I liked learning project
management and the Critical Path Method on the example of ants the most” (A65)

@

primary analogies between forest
ecosystem and business principles

“I was very interested in the parallels of the spiral and the golden ratio, I had never
thought before that changes, innovations and adaptations should be in a certain
proportion, following the rules of the Sectio aurea.” (A4).

“Iliked bees the most; it’s like in the company, the hierarchy, the division of powers
and competencies, each bee knows exactly what to do and where it is. Bee dances and
the search for a new “market” like new meadows with flowers.” (A17)
“Nature has experience in survival and optimisation strategies for individual species.
Processes in organisations are also vibrant and dynamic.” (A18)

“In nature, every community wants to survive, as well as the company; this logic
drives everything else.” (A28)

“Collaboration increases efficiency, and competition stimulates business, and dying
processes are the driving force behind innovation.” (A47)
“Understanding ecological niches encourage holistic, innovative thinking and new
areas of business.” (A89)

“The growth dynamics of the organisation’s potential must be in line with the market
turbulence requirements and the organisation’s growth gradient. Gradient and
dynamics are 1.618 times the current potential of the organisation
with balanced growth.” (A91)

“Spiral growth, in the form of Bernoulli’s logarithmic spiral, is a picture of long-term
success that we can see in nature (snail shell, hurricane vortex).” (A23)

Moreover, the students reported advantages, such as reduction of shyness and pro-
ductive group learning.

4. Discussion

UNESCO communicated its conceptualisation of education for sustainable develop-
ment (ESD), but this message was not well received by everyone [80]. Without contextuali-
sation and explicit links to relevant educational and philosophical theories, sustainability
education risks appearing disconnected from teaching method development or evalua-
tion [81,82]. Hill [82] suggests change must take place in three areas for educators: in
philosophy, values and understandings (1), in infrastructure, resource use (2) and in teach-
ing and learning strategies (3). It is at the nexus of these three areas that the most effective
pedagogical approach can be found.

According to Neess, transformation cannot be achieved without political and economic
amendments. The biggest problem is that political parties do not want such changes. Ques-
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tions of Deep Ecology shake the foundations of today’s human mentality [15]. Arne Neess’s
main endeavour was to help people develop their environmental philosophy to make
society aware of the whole ecosystem and act in its prosperity. Deep Ecology understands
environmental issues comprehensively; nevertheless, the goals are still quite distant today;
for example, local communities’ support completely overlooks the ongoing globalisation. A
sharp reduction in the Earth’s population to 100 million, as Neess suggests, or the abolition
of centralised power—is not realistic. The way to such a radical conversion in people’s
current mentality and the realisation that we must act to sustain the entire ecosystem is
still a long journey and leads through a large number of small steps. However, any new
improvement in the human relationship with the environment can be considered as these
steps. One of these steps may be establishing a transformative learning initiative similar
to that proposed by Enberg and Harlap [43] and the challenge that outdoor adventure
educators must collaborate on national and international levels to promote this discipline’s
value recommended by Potter, Socha and O’Connell [83].

4.1. Achievement Test Results and Methodology

How is it possible that the achievement test results (except for questions 2, 3, 13)
turned out better in the group (E)? Researchers assume that better results were achieved
because topics such as cooperation models, illegal and fraudulent practices, new markets
search, communication and teamwork, consumer behaviour, optimal growth rate, crit-
ical path method, Labour theory of value, resource management, change management,
inventory and stock management and synergistic effect were explained analogously on
forest parallels. In issues related to the legal aspects of the establishment and dissolution
of the company, controlling and auditing, the differences in the results of groups (C) and
(E) were not observed. The experimental group had significantly worse results in question
(3) concerning the company’s capital structure. These are topics to which the teacher-as-
researcher did not find appropriate analogies to the forest habitat, and the experimental
group had to learn them from the textbook. These are exact, accurate corporate finance
calculations, where it is not possible to involve creativity. These facts may have meant that
the experimental group, already accustomed to outdoor learning, had to “back to school” to
count examples, which could be unpleasant or even frustrating for these students. Nothing
changed for the control group, the students were used to the classic frontal teaching in
an auditorium, and therefore no change occurred for them. Based on this, it is possible to
conclude that the experiential teaching method, fieldwork and outdoor learning positively
affect student outcomes, consistent with many other authors [41-51]. The one who learns
actively- learns effectively and can connect the newly acquired knowledge with the existing
knowledge [84,85]. Standard lecture formats do induce a vigilance decrement [86].

During the fieldwork, students were continuously provided with feedback by the
teacher-as-researcher. The teacher-as-researcher also found out through the formative as-
sessment what the student has learned and decided on the next step accordingly. Formative
assessment is essential for the development of critical competencies [87]. The summative
assessment took place at the end of the semester in the form of an achievement test to
obtain a final overview of the acquired knowledge.

4.2. ESD in Higher Education

Ramsden [88] formulated six principles of higher education, of which the fifth and
sixth principles are crucial for this research: independence and active involvement of stu-
dents in teaching (5) and learning from students (6). Learning from students means getting
to know them as developing personalities, researching their study possibilities and styles,
interests, taking into account their opinions and criticism, and then including all of this into
teaching strategy. This research is perceived to have a broader meaning than learning itself.
The higher education sector has the obligation and capability to instigate a ‘ripple” effect’
in developing sustainability-literate citizens, which is also supported by Lugg [89]. The or-
ganisation of schedule at the universities enables lecturing in modules or blocks; therefore,
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it is not possible to say conclusively that outdoor workshops would be more demanding in
the experimental group than in the control group. The only fundamental difference lies
in the forest educator’s involvement, who accompanied the experimental group in the
forest. The time required for one teacher in outdoor workshops is comparable to a stay
at school; it depends on the organisation of the schedule and the teacher’s willingness to
leave the auditorium. Rumenick and Goralnik [90] examined andragogy in outdoor science
education and affirm its relevance for adult (older than 18 years) university students. Wery
and Thomson [91] reviewed ways to encourage students to engage more positively in
their learning. Roberts [92] tested multimedia learning propositions that prompt students
to become active co-producers of knowledge. Aflalo [93] suggested a student question
generation model into an education setting with 133 students. The students’ ability to cope
with these questions improved.

4.3. Focus Groups Outcomes

Focus Groups have shown that all workshop participants now look at nature from
a new perspective. Naess’s words that feelings have cognitive value [15] were confirmed
as what the students felt the most emotions for (what interested them the most) was also
better remembered and understood. Students gained new insights into the “evolutionary
biography” and see potential and structure as sustainable, practical and inspiring to solve
business and national economy issues. A positive finding is that they lost shyness and
were not afraid to express opinions out loud.

4.4. Limitations and Possible Follow-Up Research

This research has potential limitations relating to the number of students and time
restrictions and can be regarded as pilotage. Focus groups also generate certain limits.
Focus group participants can censor their claims; the participants can respond differently
under the circumstances” weight than they would have done if they had been alone with
the researcher. The respondents may also conveniently conform to the majority opinion
or, conversely, may rebel against it. In both cases, however, it provides misleading data.
Prior research studies relevant to our paper are limited (using forest animals and plants’
examples to explain the principles of sustainability). This limitation can be considered a
challenging opportunity to identify gaps and present the need for further sustainability
development. The Kolmogorov-Smirnov test also has several limitations: it only applies to
continuous distributions and tends to be more sensitive near the distribution centre than at
the tails [67].

The paper aimed to compare the effectiveness of teaching methods and approaches,
which could be the scope for follow-up research in a longitudinal study. Further research
could encompass more parallels and involve participants in different age categories: young
managers in their 30s, 40s and experienced managers at the age of 60.

Researchers could not find any relevant paper or project that would examine in
such detail how to increase understanding and thinking in the context of sustainability by
analogy with the forest ecosystem based on the parallels with forest habitat. Researchers are
preparing a workbook of business economics based on analogies with the forest ecosystem
as an “example of good practice”.

This study sought to contribute to students’ insight into what laws exist in nature
and that if they were not set in this way, the animal or plant species would disappear.
Exploring forest, students could see “live” manifestations leading to further development
while maintaining the existing ones. The more people understand these natural principles,
the more intensively it is possible to look for an analogous solution for the human world
and apply them into the production process. When nature is understood, even better can
be protected. Furthermore, last but not least, using the example of forest bees, students
could understand that employees cannot be all managers.
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5. Conclusions

This research aimed to identify whether the tuition of sustainability and forest aware-
ness in analogy with the forest ecosystem using forest pedagogy methods could improve
university students’ sustainable understanding. Moreover, if students’ proficiency in ap-
plying a sustainable mindset from a forest ecosystem to practice increased. This research’s
results could be relevant for policymakers and stakeholders involved in education to utilise
these proposals to develop successful educational strategies and tools to promote this
innovative approach. The Business Economics course tuition by analogies with nature
can be beneficial for lecturers and teachers of economic subjects at secondary schools,
universities, academics, managers and organisers of team-building events.

This research’s urgency is evident from the deteriorating ecological situation and the
need to prepare the young generation for new sustainability. Our research’s general results
showed that issues that were explained on the forest parallels turned out in the achievement
test better than topics for which it was not possible to find appropriate analogies to the
forest fauna and flora. These outcomes are consistent with some authors’ recommendations
for outdoor fieldwork, teamwork, experiential activities and action-oriented learning into
academic tuition [41-51]. These suggestions have the potential to enrich standard academic
approaches applied in universities with an economic focus.

In this experiment, researchers made an effort to prove that it makes sense to educate
young people to think according to evolutionary principles that have been proven and
work for billions of years on Earth. Moreover, it is possible to apply them to the economic
subjects tuition. According to Chraska and Gavora [94,95], students’” opinions are as
valuable as objective results. Active Corporate Social Responsibility has a positive effect on
the reputation and can increase employee motivation, efficiency, better image and chances
of winning a public contract.

The achievement test results were also submitted to the university B, (which did not
initially approbate the didactic experiment) with a request for reconsideration of forest
fieldwork in the future. Based on the presented results, it was promised by this university
that modules enabling fieldwork would be incorporated into the schedule next year.

Even though ecological philosophy comprises different systems (e.g., deep versus
shallow ecology), their output and conclusions are primarily consistent and strive for the
sustainable development of life on Earth. Many of these outputs and conclusions can,
therefore, be applied to education. Schweitzer, Leopold, Gandhi and Nezess have something
to say even today and describe the problems we solve today, so they can be considered
sources of inspiration for education in the 21st century. If current and future managers,
entrepreneurs and politicians understand the principle of sustainability in practice, there
is a growing chance that the threat of a crisis could be reduced; the competitiveness and
social responsibility of companies and national economies will increase. The presented
article attempts to outline ideas for solving current economic dilemmas and sustainability,
which should provoke professional discussion by considering theoretical knowledge and
practical experience.
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Abstract: Sensory analysis is unusual in sustainability research, although it can offer a neoteric
aspect of nature and wild animals’ perception. The study’s objective was to identify consumers’
attitudes towards plant and animal products from wild and conventional foods and put these findings
into a broader social context. A blind sensory evaluation with 80 semi-trained assessors was used,
segmented by gender, age, education, income, place of origin, family status, number of children, and
willingness to pay. Wild boar (Sus scrofa) was chosen as an example of an overpopulated animal
species occurring in the wild, which could be considered a partial substitute for pork. Statistical
testing in these blind evaluations proved that wild boar meat is not considered less tasty. Therefore,
wild boar meat could represent a partial substitute, complementing pork, on which consumers are
willing to spend the same amount of money. Despite the mostly indifferent sensory evaluation, focus
group responses showed considerable barriers to wild food. This paper concludes that possible
educational and popularizing procedures are presented, including forest pedagogy, eliminating
consumers’ prejudices. A mixed-methods approach within quantitative and qualitative methodology
was chosen.

Keywords: consumer panel; focus groups; forest pedagogy; sensory evaluation; nutritional proper-
ties; willingness to pay

1. Introduction

Considerable natural and material resources are spent on meat production, which
has consequences for the environment [1,2]. On the other hand, there are overpopulated
species living in the wild, which could be a partial substitute for pork, beef, or poultry
produced from factory farms; nevertheless, the consumption rate is low [3-5]. Humans and
livestock together represent 97% of the bodyweight of all living terrestrial vertebrates on
Earth [6]. The EAT-Lancet report (2019) quantified the recommended meat consumption
at less than 28 grams of beef, lamb, or pork per day [7]. Despite this recommendation,
according to the Food and Agriculture Organization (FAO 2015), global meat production
in 2025 is expected to be 16% higher than in the base period (2013-15) [8].

Meat may come from slaughter animals or animals living in the wild. The current sys-
tem of raising animals for food requires enormous amounts of land, water, and energy [1,2].
In 2006, the United Nations estimated that livestock production was responsible for 18% of
carbon dioxide, methane, and nitrous oxide [9]. The calculation for total overall greenhouse
gas emissions from pork production and consumption is 12.1 kg CO; per 1 kg and includes
processing, domestic transport, retail refrigeration home cooking, and waste disposal; for
comparison, the greenhouse gas emissions produced by 1 kg of lamb and beef are 39.2 CO,
and 27.0 COy, respectively [10].
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Sus scrofa is the organic foodstuff of local wildlife origin (no breeding, heating, storage
of excrement, feeding, feed production). Wild boar comes from living in the wild, is free-
range and is not intentionally produced. Unlike meat from large farms, wild boars have
not been selectively bred over centuries. So, they do not suffer from many of the diseases
that traditional farm animals do (transmissible gastroenteritis, circovirosis, vesicular rash,
Aujezky’s disease, Swine erysipelas), nor are they given antibiotics, or hormones [11]. For
these reasons, wild boar meat has a negligible carbon footprint compared to meat produced
from industrialized farming, being a natural product. Accurate data of greenhouse gas
emissions produced by 1 kg wild boar meat are not available; methodology of exact
detection and measurement could be an independent research topic.

The hunting statistics of selected European Union countries for the period 2012-2019
(as of 31 March 2020) reveal that in many areas of Europe, the red deer (Cervus elaphus)
is overpopulated, in others the Japanese sika (Cervus nippon) or the fallow deer (Dama
dama). Biological invaders generally exhibit three primary characteristics: rapid spread
into unexplored areas, competitive advantage over existing species, and a dominant pop-
ulation [12]. One such invader meeting all criteria is the invasive wild boar Sus scrofa
that has been introduced to all continents except Antarctica, and currently is one of the
most widely distributed mammals [13-15]. In recent decades, the wild boar Sus scrofa has
simultaneously increased its population size and colonized new habitats, causing more
concern than perhaps any other ungulate species [15,16]. Currently, Sus scrofa is overpopu-
lated in European countries such as Austria, Belgium, Croatia, Poland, Denmark, Estonia,
Finland, France, Germany, and the Czech Republic [17-21]. Invasive wild boars are also
expanding across large regions of the USA and appear to be gaining momentum [22-24].
Sus scrofa expansion’s success can be attributed mainly to their adaptable biology and feed-
ing behavior [25-27]. To curtail the invasion of wild boars, several authors [17,23,24,27,28]
introduced models to predict the future spread of wild boars. Spread into more regions
could significantly increase the consequences associated with damage to agriculture and
natural resources. The number of wild boars significantly affects small game species such
as brown hare, pheasant, rabbit, grey partridge [29]. Wild boar numbers in Europe are now
at a level that requires a solution that most often involves culling and hunting, which can
be considered a sustainable management tool for controlling wildlife populations [30-32].
Appropriate hunting practices may reduce the impact wild animals have on agriculture [33].
As shown by Turek et al. [29], wild boar numbers have a growing tendency, based on the
ratio of blasts to hectares. Between 55 and 70% of a wild boar population should be blasted
each year to suppress population growth [34]. Based on the above, the game thus becomes
one of the most affordable and sustainable sources of meat ever [35]. Meat from wild
animals that was gained by an authorized hunting method is defined as game meat. At
present, 97 species of animals are allowed to be hunted in the European Union, but only a
part is consumed, namely 12 species of mammals and 26 species of birds [21,36,37]. Despite
these options, consumers still negatively affect hunters and hunting practices [38—40].

1.1. Consumers’ Preferences on Various Types of Meat

Universal trends in game meat consumer attitudes include convenience foods, safety
and quality issues [41]. Studies confirm that it is the content of cholesterol and saturated
fats in red meat that are the most influential factors in consumer choice [42-44]. Consumers
also require eating experience and the knowledge that the animal had a free life or was
harvested scientifically. Due to the livestock diseases (such as swine fever virus, avian
influenza), attributes such as origin, traceability, and processing practices have become
consumers’ prime concerns when purchasing meat products [43,44]. Bures [3] conducted
a survey focused on the frequency and popularity of individual types of meat among
consumers, revealing that chicken meat is the most frequent meat consumed by 49% of
respondents within the questionnaire survey, which was presented to 210 consumers. The
questionnaire consisted of questions focused on the popularity and frequency of meat
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consumption. Game meat was assessed by 5% of respondents as the most popular type of
meat, and 6% described it as the most frequently consumed meat.

Regarding the frequency of game meat consumption, 21% of respondents stated that
they do not consume this type of meat at all, and a quarter of consumers (25%) only
1-2 times a year. Most respondents (29%) reported the frequency of consumption 2—4 times
a year, while only 9% reported more frequent consumption than once a month. These
findings confirm the significant differences in the popularity and consumption of this
specific type of meat. The frequency of consumption can be greatly limited by meat
availability in the regular market network. One-quarter of the survey participants (25%)
mentioned wild boar meat as the most popular type. In addition to the specific organoleptic
properties, this fact could again be related to the highest availability of wild boar meat,
representing 60% of game meat production in the Czech Republic [45]. The second place is
taken by venison meat (17%) and the third place by hare meat (16%).

Differences in the frequency of consumption of the game meat can be observed
between men and women. At least once a month, 24% of men consume game meat, while
only 14% of women do so [3]. Comparable results were found in the analysis of Western
European countries’ eating habits, specifically that men consume approximately 40 to 50%
more meat in general in their daily diet than women [46]. Its affordability also explained
the reasons for consuming chicken meat, examining the relationship between income and
purchased meat product; disposable income is of the utmost importance when consumers
make purchasing decisions [47]. Consumer preferences are determined by social norms,
habits, price and marketing activities [48]. The majority of consumers buy their meat in
supermarkets because they assume that the meat will be fresh and cheap [47,49,50].

It follows that game meat is not a standard part of most of the population’s diet. Tradi-
tionally, the highest consumption is in hunter families, while most domestic populations do
not consume game meat at all [3]. The average consumption per person per year in France,
Germany, Austria, Switzerland, and the United Kingdom is lower than 2 kg of game meat
per capita [3,32]. Sweden is a notable exception to this, with a significantly higher rate
of annual consumption. Reasons for limited game meat consumption include changing
dietary trends and the transition to vegetarianism or veganism, the taste of game meat,
ethical reasons, fears of disease, and unfamiliarity or nescience of appropriate culinary
preparation [51].

Another critical attribute that consumer consider when making food choices is animal
welfare [52-59]. Meat from the wild game can have the highest level of animal welfare
amongst meat products if harvested under strict and regulated hunting practices, thereby
eliminating the process of transport and slaughter that cause stress and pain to livestock
husbandry [41,60-63]. Positive attitude towards game meat, including animal welfare,
affects the willingness to pay (WTP) [38]. WTP can be understood as the maximum price at
which a consumer is willing to buy one unit of a product [62,63]. Pro-consumer behavior
and WTP depends on how consumers perceive meat safety, animal welfare, and hunting
activities. These general attitudes affect consumer intentions to purchase game meat
products [40,64,65].

1.2. Nutritional Values of Wild Boar Meat and Pork and Their Sensory Evaluation

In terms of nutritional value and organoleptic properties, game meat meets the de-
manding expectations of current consumers [66], and therefore, game meat can represent
a partial substitute for traditional livestock meat. According to JeZek [67], game meat
generally represents a precious renewable natural resource, even nutritional value and
specific sensory properties. Nutritional value of foodstuff expresses data on the number of
substances contained, such as proteins, fats, carbohydrates, vitamins, minerals and trace
elements, fiber, carotenoids [68]. The game meat’s main advantage is its low-fat content;
therefore, it is also appropriate for low-fat dietetic cuisine [61,69]. The game’s meat energy
value is about 90-110 kcal /100 g lower than animals for slaughter [70]. The game meat
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contains 72-77% of water [71]. The average nutritional values for pork and wild boar meat
are given in Table 1.

Table 1. Content and nutritional values of wild boar and pork meat.

Energy Proteins Carbohydrates Fats Cholesterol Water Content
100 g (kcal) (8 (8 (8 (mg) (8
Mean values for pork meat 182 18.6 0 23.9 101.0 71.1
Mean values for wild boar meat 110 222 0 4.0 45.0 75.1

Source: Own elaboration based on [72].

Protein values in the game meat range from 17 to 26% depending on wild animals and
meat types. These complete proteins contain all essential amino acids such as isoleucine,
leucine, lysine, methionine, cystine, phenylalanine, tyrosine, threonine, tryptophan, and
valine. The highest proportion of essential amino acids is found in wild boars” muscle,
precisely 7.99 g/100 g [73].

If we compare the content of vitamins in the meat of domestic pig (Sus scrofa domesticus)
and wild boar (Sus scrofa) in mg/100 g, Sus scrofa has less thiamine (0.355) in its meat
compared to the domestic pig (0.416), but more riboflavin (0.168) and vitamin B (0.602) [71].
Minerals represent 1% of all substances in pork (Sus scrofa domesticus); however, this meat
is a rich source of B vitamins [22]. A technologically important pork quality feature is the
final pH value, which affects the ability to bind water and the meat’s colour [74,75].

Wild boar meat is characterised by lower tenderness than meat from the Yorkshire
species [76]. This may be caused by the length of the muscle fiber sarcomere [77]. Due to
the endo- or perimysium thickness, a ligament is located on the muscle’s surface and forms
partitions towards the muscle [78]. Shorter sarcomere lengths in wild boars may affect the
textural properties of meat [77].

Sensoric Evaluation of Pork and Game Meat

Sensory analysis is unusual in sustainability research, and therefore, it can offer a new
perspective on the problematics researched by involving sensory perceptions by bringing a
neoteric aspect of the perception of nature and wild animals. Consequently, researchers
focused on the taste senses in this research.

Sensory analysis is a complex assessment including an evaluation of appearance,
aroma (orthonasal and retronasal), taste, juiciness, and textural properties [79,80]. The
monitored sensory evaluation parameters include aroma, meat color, flavor (The term
flavour is defined in sensory analysis according to ISO 5492 as the overall combination
of olfactory, taste and trigeminal perception perceived during testing), taste, tenderness,
juiciness, and appearance. Trained assessors and consumers assess selected sensory pa-
rameters during the so-called consumer tests. According to ISO 6658: 2017 [81], which
was also used in our research, scales expressing quality, intensity or pleasantness are most
often used for sensory evaluation. These hedonic scales are always arranged in a specific
sequence. The hedonic scale is used to assess the degree of pleasantness, acceptability and
pleasure. Hedonic testing is widespread in sensory analysis and irreplaceable by using
another instrumental method [82,83].

Redbotten [84] proposed to divide sensory parameters into four groups, namely
evaluation of odor, color on fresh-cut, flavor and texture. The game’s meat color is dark,
red to brownish, and its taste is species-specific [85]. Other authors have submitted
their rating scales, as shown in Table 2. This research uses the traditional hedonic scale
according to Peryam and Pilgrim [86], a 9-point scale from Dislike Extremely (1) to Like
Extremely (9). The word anchors of the scale were chosen so that the scale’s following
points’ psychological distance was approximately the same. This property of the same
interval helps justify the response analysis procedure by assigning whole successive values
(1-9) to the scale points and testing acceptability differences.
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Table 2. The hedonic scale of taste, aroma, odor and juiciness.

[871 [871 [88] [89]

Hedonic Scale Hedonic Scale Hedonic Scale Hedonic Scale

Taste Evaluation Aroma Evaluation Odor Evaluation Juiciness Evaluation

1 very unpleasant imperceptible very bad the driest
2 slightly unpleasant perceptible bad

3 indistinct slightly distinctive acceptable

4 pleasant distinctive satisfactory

5 very pleasant very distinctive excellent juicy

Own elaboration.

For wild boar meat, tenderness, juiciness, color, taste, aroma, and off-flavors are
significantly correlated with the general quality of meat, assessed by the sensory panel.
Guzek’s study [90] indicates that wild boar meat shows characteristic sensory traits; how-
ever, texture and off-flavors do not play an essential role in creating general quality. This
observation is essential, as, in the case of meat from domestic livestock, tenderness is one of
the most critical quality attributes for consumers [91]. The sensory evaluation results also
differ according to whether the pigs were vaccinated against gonadotropin or surgically
castrated [92]. Adam et al. [93] assessed the quality and sensory evaluation of meat from
Nilotic goat kids fed on two different diets. The consumer panel comprised of 12 semi-
expert assessors considered leanness above all other attributes of meat quality. Nilotic goat
kids have lower fat content than other goat breeds. Vigano et al. [94] carried out sensory
analysis and pH monitoring of chamois, roe deer, red deer, and wild boar without assessors’
consumer testing. Wild game meat has high values of w3 and CLA, ensuring a positive
w6/ w3 ratio. Differences were found in the concentrations of fat between age and gender.

Meat quality is significantly affected by hunting practices. Bures et al. [95] compared
the physical characteristics, chemical composition and sensory attributes of meat obtained
from red deer, fallow deer, Aberdeen Angus and Holstein cattle raised under conditions
typical for commercial farming practice and slaughtered at similar ages. Steaks prepared
from venison scored higher than beef for flavor and aroma intensity; they were also ten-
derer and more easily chewable. Samples were presented to a sensory panel composed of
10 trained assessors. Marchiori and Felicio [96] compared the quality of wild boar meat to
commercial pork, focused on postmortem changes in the longissimus dorsi and semimembra-
nosus muscles were determined by pH, temperature decline and color measurements. They
concluded that wild boar meat has advantages over pork, manifested by a more intense
red coloration and, in particular, in females, by a smaller exudate loss in the drip loss test.
These differences can be explained by the behavior and feeding of wild boars in nature.
This research also took place without consumer testing of evaluators. Miao et al. [97]
compared calcium, copper, iron, and zinc concentrations in pork and wild boar meat. The
results showed that calcium concentrations of gluteus in boar meat and pork were not
significantly different, zinc, iron, cope concentrations of gluteus in wild boar meat were
higher than those of pork. Kasprzyk et al. [77] assessed meat quality and ultrastructure
of muscle tissue from three genetic groups of pork and wild boar meat. Lower diameters
were characteristic for wild boars. The shortest sarcomeres were established in a group of
wild boars (2.03 pm MLD and 2.31 um MS) which may confirm the association with their
meat tenderness.

Variances in the dish’s sensory properties can be achieved through substitutions,
replacing at least one of the raw materials and changing the food preparation method. In
the case of meat dishes, both forms of these substitutions have been investigated. The effect
of changes during preparation of the final meal using the same meat was investigated,
for example, by Gorska et al. [98]. The substitution of raw materials has been extensively
studied in previous studies, and the substitution methods can be divided into several types.



Sustainability 2021, 13, 2490

6 of 21

One of them is the exchange of individual meat cuts to prepare the same type of dish.
Another possibility is the substitution of an animal of the same breed, which was bred
differently. The study of Chumngoen and Tan [99] examined the sensory characteristics
of meat when comparing commercial broiler and Taiwan native chicken, focused on
substituting meat of one breed for the meat of another breed and the same species. The last
option is to replace with the meat of a more or less related species, see, e.g., more general
studies [100,101] trying to point out the possibility of substituting completely different
species in meals—sheep and goat for pork, beef and poultry, and extreme substitution of
meat as a raw material for plant-based ingredients [102,103].

2. Materials and Methods

Due to the issue’s scope, one objective was chosen, and two research methods were
determined. In the research survey, the mixed-methods approach of qualitative and
quantitative research methodology was used.

The study’s objective is to identify sensory assessors” preferences towards wild food
focusing on wild boar meat and put these findings into a broader social context. A mixed-
methods approach within quantitative and qualitative methodology was chosen to meet
the objective as stated below.

Method 1: Sensory evaluation by semi-trained assessors;

Method 2: Focus groups with semi-trained assessors following after the sensory
evaluation.

2.1. Sensory Evaluation of Pork and Wild Boar Meat by Semi-Trained Assessors

Sensory evaluation within this research was carried out with eighty (n = 80) semi-
trained assessors, whose fundamental socio-demographic indicators are given in Table 3.

Table 3. Fundamental socio-demographic indicators of semi-trained assessors.

Socio-Demographic Characteristics Values % Representation
Male 46.25
Gender Female 53.75
' Secondary (including school-leaving certificate) 43.75
Education Higher (all levels) 56.25
Generation Y (younger segment) 16-24 years 50.00
Age 1 Generation Y (older segment) 25-32 years 20.00
Non-millennials 33+ 30.00
Below average in CZ 42.50
Income 2 Average in CZ 26.25
Above average in CZ 18.75
Rural 26.25
Place of origin
Urban 73.75
Family situation Live with a partner 57.50
Live alone 42.50
. . One or more children in the household 28.75
Household with children No children or no child/children sharing a household 71.25

Own elaboration, 2020. Note: ! the division, according to [104] was used to differentiate generation segments; 2 income statements do not
give a 100% total because not all assessors answered this question.
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The number of assessors can be considered sufficient based on the often-used central
limit theorem for sensory evaluation. As the research was conducted in 2019, the cut-off
point for Millennials and non-Millennials is being born in 1986 and 1987. The younger
generation Y segment’s upper year of birth was 2001. Although more possibilities of
generation categorization are possible, we decided to use segmentation previously used in
sensory evaluation, e.g., by Zeleny and Bednarova [104]. The sensory testing’s objective
was to identify consumers’ attitudes regarding plant and animal products from the wild
(wild foods—wild boar meat, cranberries, and wild mushrooms) and conventional foods
(garden champignons, red currant, and pork meat). Thus, there were also dishes used in
the sensory evaluation for which the substitution of pork with wild boar meat was not
tested, but the substitution of other conventional raw ingredients with wild foods was
possible, which makes it possible to place the obtained results in a broader context. The
following dishes were made from Classic (C) and Wild foods (W) ingredients, namely,
starters (1), main courses (2), and desserts (3), as can be seen in Table 4.

Table 4. Ingredients and procedure of preparation of individual courses.

Dish Code and Dish Name

Ingredients Identical for Ingredients Differentiating

Preparation Process

Both Dishes the Pair of Dishes
Champignon paté (C1) Champignons Roast the nuts dry. Glaze
) . . onion, mushrooms, garlic in
Bu.tter, 01111on, garhct,hwhlte butter, cover with wine and let
wine, salt, pepper, thyme, . .
Wild mushroom paté (W1) walnuts Wild mushrooms r((j::t};zriisiig ZIPILC ;Se’r
until soft.
Pork goulash (C2) Pork leg, pork broth Cook the broth from the
.. . spices and bones, into which
Black pepper, juniper, cumin, the meat is loaded for 24 h.
allspice, bay leaf, onion, butter, Fry onion and cumin in butter,
Wild boar goulash (W2) bacon, red wine, plain flour ~ Wild boar leg, wild boar broth !

add meat, bacon, broth, cover
with wine and stew until soft.

Dessert with red currants (C3)

Dessert with wild cranberries
(W3)

Currant jam Moisten the toast with cream

. with sugar, spread with jam,
Slices of toast, cream, sugar, and press together. Wrap in

eggs, breadcrumbs, butter Cranberry jam egg and breadcrumbs and fry

in butter.

Own elaboration, 2020.

In addition to the above-mentioned standard ISO 6658: 2017 (2017) [81], ISO standards
8589, 6658, and 5568 were also used in the sensory evaluation [105,106]. The evaluators
were asked to determine how much CZK they would be willing to pay for the restaurant’s
meal, separately for appetizers, desserts, and main courses. The price difference for starters
and desserts was 10 CZK, for the main course 15 CZK (The average USD/CZK exchange
rate in 2019—1 USD = 22,934 CZK according to the Czech National Bank [107]). Due to the
use of the ordinal scale, a non-parametric statistical test was used, the Wilcoxon paired test,
allowing to compare interdependent samples; in the case of our research, differences in
evaluation for the tested pair dishes were always concerned. Subsequently, the results of
the sensory evaluation were grouped depending on the socio-demographic characteristics
of the assessors. Specifically, the results were grouped by gender, age group, education,
place of origin (urban or rural), income, and family situation. Within each of the groups
created, the above statistical test was performed for all three pairs of dishes. However,
in the results section, only those results are presented in which, depending on the socio-
demographic characteristics, statistically significant differences occurred. All statistical
tests were carried out at significance level & = 5%.
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2.2. Qualitative Research Survey Using Focus Groups

Focus groups were conducted with all sensory evaluation participants to explain the
assessors’ preferences for wild foods and present them in a broader social context. Each
focus group took place with 10 participants; thus, eight focus groups were held. The method
allowed the agent-assessors to interact with each other [108] and the researcher’s agent-
assessors. Focus groups enabled good group dynamics [109], allowing for an in-depth
discussion of assessors’ specific evaluation, first before declassifying the tasted dishes and
subsequently after declassifying the tasted dishes. The research topics also included more
general attitudes towards wild-food consumption, independently from sensory evaluation.
Each of the participants in the sensory evaluation could refuse to participate in the focus
group in advance. Likewise, participants were not forced to answer during focus groups
if they did not wish to speak. There was an effort to ensure that only one participant in
the group spoke to take turns while explaining their statements. Likewise, all participants
were allowed to comment on the issue if they were interested. For critical statements,
transcription was performed (including substandard expressions), followed by an analysis
of the obtained data, coding of the same thematic units and subsequent integration of the
units to a higher level up to the final synthesis.

3. Results

The results are divided according to the mentioned methodology, sensory evaluation
and related focus groups.

3.1. The Results of Sensory Evaluation of Pork and Wild Boar Meat by Semi-Trained Assessors

The sensory evaluation results without grouping of assessors (i.e., in summary for all
assessors) are shown in Table 5.

Table 5. Sensory evaluation of acceptability and willingness to pay (WTP) without grouping of assessors.

] Sensory Evaluation of Acceptability WTP in CZK
Evaluated Dish
Total for All Assessors ! p-Value 2 Total for All Assessors ! p-Value 2

Champignon paté (C1) 5.68 4+ 2.27 0.03 * 54.68 4= 16.55 0.00 *

Wild mushroom paté (W1) 5.27 +2.15 ’ 51.27 + 16.28 ’
Pork goulash (C2) 6.42 + 1.88 0.53 152.03 + 29.30 043

Wild boar goulash (W2) 6.59 £+ 1.80 ’ 153.94 + 28.87 ’

Red currant dessert (C3) 6.75 + 1.71 0.00 * 69.11 + 20.89 0.00 *

Cranberry dessert (W3) 6.19 + 1.96 ’ 64.43 +21.11 ’

Note: ! Results correspond to mean values + standard deviation; 2 Wilcoxon test, where * indicates a statistically significant difference

between groups (« = 5%).

It is apparent that if a statistically significant difference in the evaluation between a
pair of dishes occurs, this difference is also evident in WTP in CZK for the same pair of
dishes. In this case, the dish’s more significant popularity among assessors was always
reflected in their willingness to spend their money on this kind of dish. Overall, the
assessors preferred champignons to wild mushrooms for starters (p = 0.03) and were also
willing to pay more for such dishes containing champignons (p < 0.01). The same situation
occurred with desserts, where they preferred red currants over wild cranberries (p < 0.01)
and were willing to pay more for red currants in the dessert (p < 0.01). Thus, wild foods
do not appear to be a suitable substitute for conventional foods in the dishes mentioned
above. Nevertheless, as far as the main courses were concerned, the assessors generally
perceived wild boar and pork meat as interchangeable substitutes—the taste of the dish
for them was without a difference (p = 0.53), which was reflected in the willingness to
pay approximately the same amount of money (p = 0.43). From this point of view, we
can deduce an outstanding potential for the use of wild boar meat in gastronomy, if it
substitutes pork, significantly more than in other wild foods.
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Statistically significant differences in the evaluation depending on their grouping
according to socio-demographic characteristics were found for gender, place of origin
(urban or rural), and generational segments, whereas no multicollinearity was found for
these variables. Multicollinearity was found, for example, in younger assessors, who were
more often students. Only results that include these statistically significant differences
are presented below. On the contrary, the evaluation results depending on the grouping
according to education, income and family situation, where no statistically significant
differences were found, are not presented.

When looking at gender grouping, different preferences appeared only in men, not in
women, as shown in Table 6. Men were more willing to pay extra (p = 0.02) and preferred
(p = 0.02) starters prepared from champignons rather than wild mushrooms. They also
preferred (p < 0.01) and were more willing to pay extra (p < 0.01) for desserts containing
red currants rather than wild cranberries. However, even in more demanding males, it
was possible to consider boar meat as a full substitute for pork meat (p = 0.57 and p = 0.32).
In contrast, women were less demanding overall and did not differentiate in preferences
between wild foods and conventional foods ingredients—indifferent attitudes were present
in all dishes examined, both in sensory preferences and in WTP (for all from p = 0.08 to
p =0.85).

Table 6. Sensory evaluation of acceptability and WTP in the grouping of assessors depending on gender.

Sensory Evaluation of Acceptability WTP in CZK
Eval. Dish 1 1 1 1 2
Males p-Value Females p-Value Males p-Value Females p-Value
C1 6.36 + 1.72 512 4+ 253 5833 + 17.97 51.63 + 14.79
w1 550+184  002% 5074037 0.47 5200 +1758  092% 504741507 0.33
2 683+ 1.16 6.07 +2.28 151.25 + 24.94 152.67 - 32.79
w2 6.86 + 1.36 0.57 6.37 + 2.09 059 15458 +30.03 932 1533742822 0.85
c3 6.64 + 1.50 6.84 + 1.89 66.94 + 17.70 70.93 + 23.28
W3 583+202  900%  g494 188 0.08 6111 +1894  900% 7oy L o0gy 0.08

Note: ! Results correspond to mean values + standard deviation; 2 Wilcoxon test, where * indicates a statistically significant difference
between groups (ot = 5%).

When examining the grouping by place of origin, the urban environment assessors
were more selective than the rural environment’s assessors, as shown in Table 7. Urban
assessors—the same as males—statistically significantly had a greater preference for starters
with champignons (p = 0.03), for which they were willing to pay more (p = 0.03) than dishes
with wild mushrooms. Even for desserts, urban assessors preferred more the content of
red currants than wild cranberries (p < 0.01) with a higher WTP for such a dish (p < 0.01).
There was no difference in preferences and WTP between urban and rural assessors (for all
from p = 0.12 to p = 0.97). Thus, it can be stated that for the dishes examined, two groups
were formed in the preferences and WTP. The first group, more demanding, in which a
group of males and a group of urban assessors overlapped in preferences and WTP. In the
second, less demanding, a group of females overlapped with a group of rural assessors. In
the second group, all wild ingredients examined can substitute conventional ingredients.
Rural assessors preferred wild cranberries significantly more to red currants (p < 0.01).
However, even for the more demanding group, it was possible to consider wild boar meat
as a suitable substitute for pork.
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Table 7. Results of sensory evaluation of acceptability and WTP in the grouping of assessors depending on the place

of origin.
Eval. Sensory Evaluation of Acceptability WTP in CZK
DISH ! Urban p-Value 2 Rural p-Value 2 Urban p-Value 2 Rural p-Value 2

c1 6.28 + 1.85 592 + 227 58.33 + 17.97 51.63 + 14.79

Wi 595+161 0037 c19+101 0.49 5220 +1758  903% 504741527 0.27
2 6.66 +1.72 6.43 + 2.04 151.25 + 24.94 152.67 + 32.79

W2 6.43 +1.86 0.34 6.38 + 1.99 097 45458 +3003 912 1533742822 041
c3 6.41 +2.03 486 + 2.46 66.94 + 17.70 70.93 + 23.28

W3 590 +225  000% 5491998 0007 611141894 000  goo1 L2061 0.44

Note: ! Results correspond to mean values + standard deviation; > Wilcoxon test, where * indicates a statistically significant difference

between groups (oc = 5%).

The last grouping by generation segment showed statistically significant differences
across generations and dishes, as shown in Table 8. No generation segment showed a
difference in the evaluation of starters in terms of the content of wild mushrooms or
champignons. Therefore, age was not a decisive factor (from p = 0.14 to p = 0.82). However,
in the youngest segment, an exception to the consistent results appeared, precisely the
willingness to pay significantly more for a dish prepared from champignons rather than
wild mushrooms (p < 0.01), despite equal popularity of both ingredients. In the tested
pair of desserts, the youngest generation did not make any difference in preferences or
WTP (p = 0.14 and p = 0.06). However, older generation segments preferred red currants
to wild cranberries, and they were also willing to pay more for a red currant dessert
(p < 0.05 in all cases). In the grouping of assessors, the most significant differences appear
in the popularity of the main courses. While the youngest generation segment statistically
significantly prefers a pork dish (p = 0.02), wild boar meat is significantly more preferred
by the other two older generation segments (p = 0.02 and p < 0.01). However, paradoxically,
no generation segment reflects preferences in WIP (p = 0.21 to p = 0.88).
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Table 8. Results of sensory evaluation of acceptability and WTP in the grouping of assessors depending on the generation segment.

Sensory Evaluation of Acceptability WTP in CZK
: 1
Eval. Dish GYy! p-Value 2 GYo! p-Value 2 NM! p-Value 2 GYy! p-Value 2 GYo! p-Value 2 NM! p-Value 2

c1 549 + 2.44 531+2.18 6.32 +1.96 57.56 + 15.78 51.88 + 17.21 51.36 + 17.26

w1 5124234 0.14 494 +2.14 0.38 577 + 1.74 0.16 51.46 + 14.59 0.01% 51.25 + 19.62 0.44 50.91 + 17.43 0.82
2 6.24 +2.06 638 +1.93 6.77 + 151 152.68 + 30.76 152.50 + 27.39 150.45 + 29.11

w2 6.22 +2.02 0.02* 694 +1.29 0.02% 7.05 + 1.59 0.00* 151.95 + 31.30 0.88 156.25 + 27.66 0.53 155.91 + 25.85 021
c3 7.02 + 142 631+ 1.74 6.54 +2.13 73.66 + 22.45 69.38 + 19.14 60.45 + 16.76

W3 671+ 1.78 0.14 513 + 1.50 0.01% 6.00 & 2.29 0.05% 69.51 + 23.12 0.06 61.88 + 15.15 0.05% 56.82 + 18.87 0.04*

GYo = Generation Y older segment; NM = Non-Millennials.

Note: 1 Results correspond to mean values + standard deviation; 2 Wilcoxon test, where * indicates a statistically significant difference between groups («x = 5%); GYy = Generation Y younger segment;
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3.2. The Results of a Qualitative Research Survey Using Focus Groups

The eight focus groups’ results revealed fundamental causes of assessors’ attitudes
concerning the possible substitution of wild boar and pork meat. Below are listed fre-
quently repeated statements if the assessors gave a higher evaluation to wild boar goulash.
Individual agents are marked with the abbreviation A+No.:

“ ... the taste is somehow spicier, sharper, overall more interesting. Pork goulash bored
me a little, classic, wild boar meat was . . . deeper.” (A37)

“The wild boar seemed more aromatic to me.” (A18)

“I did not notice any significant difference. I liked both. If someone cooks for me, I eat
anything, both were good.” (A29)

“I would eat it even more often.” (A5)

In the above case, the agents stated preferences for wild boar goulash, which they
were able to substantiate with a rational justification for a specific flavor component.
However, at the same time, an absolute indifference in the perception of wild boar and
pork meat appeared in the statement. Another more general discussion, covering not just
sensory aspects, implies several basic thematic categories: (1) concerns about alimentary
disease and preliminary inspection of meat before serving, (2) unfamiliarity, nescience of
appropriate game meat preparation, (3) condemnation of hunting, (4) unavailability in
shops, (5) high price. The statements of the agents representing each of the above categories
are listed below. Alternating statements of agents indicate group dynamics, as can be seen
in Table 9:

Table 9. Selected statements of agents concerning the created thematic categories.

Thematic Category Number A Selected Statement Representing a Thematic Category (No. of Agent)

)

“Who knows what the boar ate in the woods, and then I should eat it? How can I be sure
that the killed animal will really be inspected by an expert and not that the poacher will sell
it straight to the pub? What if I catch some disease from that boar?” (A21)

“But when hunters shoot a wild boar, there are requlations, and the meat must be
immediately inspected by a professional or handed over to a veterinarian for inspection. So,
it is a safe way from hunters. Besides, the meat is not eaten raw, and heat processing will
destroy any bacteria. I would not be afraid of that at all.” (A23)

@

“The boar stinks, and I cannot imagine getting rid of that smell. I am not sure how I
should prepare the boar; it seems more complicated than pork. It discourages me that the
game must be marinated and left to rest before use, I prefer to have it in a restaurant, and I
would not have work to do at home.” (A2)

®)

“For me, it is a terrible idea of an animal trying to run away in agony before death.” (A77)
“... for a pig from a factory farm that goes to the slaughter, it is much harder. Pigs
somehow feel that they are going to the slaughterhouse and I think they are more stressed
than the animal in the forest, which is shot by a hunter who usually hits the first time. The
animal in the forest will die quickly. And the wild boars have to be shot anyway; they are
overpopulated ... " (A74)

4), 5)

“I do not see much game meat in stores, and if I do, it costs more than chicken or
pork.”(A18)

“Yes, the game meat is more expensive, but the taste is just something else.” (A69)

“For me, today’s chickens are universal and tasteless; at least the boar is authentic.
Moreover, as far as I know, for hunters, the purchase price is low, the chains then add a
high margin. The game meat can be obtained cheaply from hunters; they now have a lot of
it because they have to shoot all year round.” (A49)

4. Discussion

The possibility and need for boar meat based on the culls’ time-series analysis can be
expected in the following periods, especially in Germany and the Czech Republic. The
topicality of the researched issue concerning the use of wild boar meat can be substantiated
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mainly by its only marginal consumption by consumers [3-5], even though it is a rapidly
growing animal species in European countries and the USA [14,16-18,21-24,29]. This trend
is likely to continue to prevail in the future [30,32].

Our research complements several studies that have already examined the effect of
substitution of different meat types on the dish’s sensory characteristics [98-103]. However,
compared to the previous ones, the substitution of meats in our study is at medium-level:
there is no comparison of different types of treatments or meat from animals of the same
breed or species, which would differ in the breeding system [98,99]. On the other hand, we
do not compare meat from animals that came only from the same order or family [100,101],
but two meat species derived from different however closely related species: domesticated
and wild (considered the domesticated species’ ancestor).

Based on our study’s sensory evaluation results, a specific way of using wild boar
meat can then be implied, either at a general level or for individual segment consumers or
customers and their potential purchasing behavior. Without consumers’ grouping, wild
boar meat, while maintaining the dish recipe’s standardization, can be described as an
appropriate partial substitute for pork, unlike other wild food ingredients. Therefore,
it can be summarized that there is a possibility of using wild boar meat in gastronomy,
without losing the dish’s quality. It is consistent with previous studies [3,5] which show
the high popularity of wild boar among various game species and the results of a study by
Jezek [67], which gives wild boar and pork as substitutes from a sensory point of view.

These preferences were reflected in buyers’ subsequent willingness to spend their
money. Specifically, buyers who have tasted wild boar meat will spend the same amount
of money on such a dish as on pork meat. Neither sellers of wild boar meat nor owners of
gastronomic establishments have to sell wild boar meat or wild boar dishes cheaper than
pork meat or pork dishes. They can choose at least prices at the same level. Wild boar meat
in this respect significantly surpasses other wild food ingredients. However, wild boar
dishes cannot be sold significantly more expensive than pork dishes.

Unlike other studies examining the effect of meat information presented to the buyer
on his/her WTP during the purchase decision for wild game meat [40], our study has
so far looked at little-studied WTP depending on sensory evaluation of the dish. Thus,
the assessors themselves were not affected by any information during the blind tasting,
and the benefit of our study is in providing purely preferential sensory results. Following
our study results, we offer the creation of a follow-up working hypothesis, which would
include examining the impact of sustainability practices information, specifically of wild
boar meat and products on the consumers” WTP. This information would be presented
to the buyer as well as in other studies [48]. Research that has used various attributes on
meat and meat product labels such as “welfare”, “organic”, or “pasture-based” can serve
as inspiration, and these attributes have significantly influenced consumers” WTP [38,110]

A more detailed analysis of our results indicated that different preferences and WTP for
dishes containing wild food could not be found, for example, concerning income, education,
or family situation (in contradiction with the study of Xazela et al. [47]). In contrast, the
gender, the rural or urban origin (following Senthilkumar and Muralidhar [111]), and the
consumer’s age play a significant role. The wild boar meat showed the highest hedonic
acceptance of all wild food ingredients even amongst men that refused other wildlife
ingredients, as previously confirmed by Bure$ and McAfee [3,46]. Such results can help
sellers of wild boar meat or wild boar products. They can target their offer to specific
consumer segments and adjust the price. Even for grouping by gender (males and females)
and place of origin of consumers (urban and rural), a dish containing wild boar meat
reports outstanding quality evaluation results comparable to a pork dish. Besides, sellers
of wild boar meat and wild boar dishes can use the same price for their products as selling
pork meat—to men, women, urban and rural consumers. The study’s result is that rural and
female consumers are even less demanding, as they also accept other wild food ingredients
added to starters and desserts (no multicollinearity between groups appeared).
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Generation segments saturate the whole survey more as they bring the most significant
discrepancies within individual generation segments. Consumers under the age of 24 were
the only segment in the entire survey who strongly expressed their dislike of wild boar
meat, yet without a willingness to pay more for pork meat. However, they accepted other
wild food ingredients as positively as women or rural consumers did. Study in Norway by
Kubbered et al. [112] with young people aged 16 to 17 years, 10 urban females, 10 rural
females, and 10 rural males showed that disgust was solely related to red meat varieties
and not chicken. Eating red meat was more common among males than females. Sensory
attributes drivers of a liking for meat were good taste, good smell, and juiciness; both
genders described this. Only women felt negative feelings towards body parts, blood and
raw meat, greasy feeling in the mouth, and visible fat. Females also tended to associate
meat with harming their bodies. For consumers aged 25 and more, the exact opposite
result is essential about the study’s focus, namely a more significant preference for wild
boar meat over pork meat. Even here, however, their willingness to pay more for wild
boar meat did not appear. Older consumers do not differentiate between other wild food
ingredients for appetizers, but their preferences indicate a more demanding group of men
and urban consumers for desserts. It can be stated that although the younger and older
generations of consumers have their specific preferences regarding wild boar or pork meat,
these preferences are not reflected in the willingness to pay more for their preferred choice.

The above-mentioned sensory results correspond well to the results of conducted
focus groups, which revealed other wild boar meat problems, respectively, possible barriers
perceived by consumers. The survey revealed that people are unaware of the possibilities of
obtaining new game meat, often have prejudices about how wild animals are abused before
death, reject the way of obtaining the game meat through hunting, which is distortedly
perceived as a mere sports activity or killing for fun. Many previous studies confirmed these
hunting concerns from the consumers’ perspectives [38,51-56,59]. However, according to
other studies [41,59-63], wild animals do not suffer from stress during the gentle hunting
period, especially during the precise shot, and they are dead almost immediately. On the
contrary, in domestic animals, a particular stress load cannot be avoided during transport
to the slaughterhouse and subsequent slaughter, yet performed in compliance with strict
regulations. Focus groups revealed that people usually do not know how wild animals’
meat is inspected after the hunt, and they are also concerned about a possible disease,
which supports the conclusions of the other studies [41,51,113,114]. On the other hand, the
conducted focus groups have not revealed dietary trend concerns connected with eating
game meat previously highlighted by the other authors [42,43,51,67,72]. Although our
research did not address future barriers to developing the game meat market, some authors
have already explored this possibility.

Addressing food safety concerns, a mandatory labelling system for various types of
meats is imposed. The development of a labelling program for hunted wild game meat
products is expected to raise consumer awareness and knowledge about game meat and
empower consumers to make informed purchasing decisions [113-117].

Based on the results of the conducted focus groups, we propose that food safety
concerns connected with game meat could be significantly transformed by the systematic
introduction, mediation, accessibility, and popularization of wild boar meat and game
meat’s nutritional values and health benefits. In this educational activity, forest pedagogy
methods as a form of education for sustainable development can be used [118]. Forest
pedagogy can contribute to raising awareness and increasing the consumption of wild boar
meat, for example: (1) by emphasizing the nutritional value in favor of game meat; (2) by
drawing attention to the fact that reducing the numbers of overpopulated wild animals
will lead to the maintenance of balance in nature; (3) by tastings in places with a large
number of people such as supermarkets, food festivals, and entertainment events with
an accompanying forest-themed program; (4) by programs and competitions related to
cooking transmitted by the media. Another important channel for sharing information is
(5) children’s education in schools with the irreplaceable role of teachers, forest educators,
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foresters, and hunters. Involving professionals into education is desirable and beneficial
due to the differences between learning about versus learning from an expert [119,120]. The
question of socialization is particularly severe in childhood [121]. Children are not passive
recipients only. They are often the initiators of various new habits that they transmit to their
siblings and parents. In this way, it is possible to create positive links between children and
their parents to nature, the environment, and sustainable consumption behavior (including
wild food) in the future.

This study’s results are not intended to discourage consumers from buying pork meat,
but to highlight there are at least partial substitutes for it, e.g., wild boar meat, that could
be well accepted by consumers from the sensory perspective. Since overpopulated Sus
scrofa could be at least partly considered as a substitute to the pork meat from large-scale
farming (which is environmentally demanding as any other meat production [1,2,9] we
believe that this possible partial substitution is following sustainable principles relating
to biological systems’ ability to maintain diversity and productivity. More to this, The
European Commission [122] recommended, among other things, changes in behavior to
reduce the carbon emissions from food by eating local and seasonal food. Therefore, eating
locally culled wild boar meat in countries dealing with their overpopulation is in line with
a recommendation mentioned above. It could be a partial substitution for pork meat that
is a significant part of international trade with meat, e.g., for the Czech Republic where
our research was conducted, there were almost 69 tons of pork meat imported and 8,5 tons
exported in 2020 [123]. Alfnes and Sharma [124] showed that consumers WTP for local
meat is always higher. Additionally, the introduction of game meat into the diet means its
diversification, as it has a lower fat content and higher protein content than pork; it is rich
in proteins, iron, vitamin B12, and minerals [61,67,69,72-75].

Another contribution of our study is that there is no relevant paper that would examine
in such detail the sensory evaluation in pair testing of heat-processed dishes prepared
from wild boar and/or pork meat. Studies focused on either sensory attributes of wild
boar [125,126] or pork [92]. Additionally, the number of sensory assessors in our study
(n = 80) is approximately eight times higher than the number of professional evaluators, in
research conducted by Bures et al. [95] or Adam, Ata, Ismail [93]. This research’ limitations
relate to the use of only selected parts of the animal (leg, shoulder), the primary heat
treatment (roasting, stewing) and the fact that only Czech consumers and Czech recipes
were used.

In the future, the research can be extended to pork from different farms, differently
fed individuals, or different carcasses of wild boar meat, or comparison of male and
female boar meat, similar to studies in other animals [93]. Furthermore, wild boar can be
compared with other game species such as in the study by Vigano et al. [94]. We recommend
supplementing future research with a comparison of the results of the consumer and expert
panels. A limitation that also controls standardization when comparing boar meat and
pork meat in our research was the inclusion of meat in a sauce—goulash—which partially
hides the color of meat, which is otherwise darker [85,96]. However, the inclusion of the
sauce in our study allowed the color to be obscured, so consumers could compare meats as
only very difficult to identify substitutes in terms of appearance.

Another limitation is connected with the acceptance of the premise that wild boar
meat can be considered a sustainable source of nutrition which can be well substituted
for pork. From a sensory point of view, it should be borne in mind that even the findings
of our study do not necessarily mean a change in consumers’ eating habits. As previous
research by Oonincx et al. [127] has shown, sustainable food sources, such as various insect
species (Pachnoda marginata, Tenebrio molitor, Blaptica dubia, Acheta domestica, and Locusta
migratoria), which can produce significantly less CO;, e.g., in comparison with cattle or
domestic pigs, do not mean an immediate turnaround in consumer preferences. It is one
reason why we believe that the inclusion of qualitative research, e.g., focus groups, in which
consumer attitudes can be detected in a broader social context, including the discovery
of the causes of neophobia, is essential in studies dealing with sensory evaluation of
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food. In particular, encompassing of qualitative research could provide recommendations
dealing with food consumer preferences driven by their eating habits, personal values,
cultural identity, economic, and religious aspects. In the religious context, pork and boar
meat can be described as sensitive, for example, to the Muslim community, who are
willing to pay a premium for meat products in the Islamic butcher shop rather than in
the supermarket [128]. In the future, food consumer preferences can be expected to be
examined using a mixed-methods approach.

5. Conclusions

This research’s results are relevant for policymakers and stakeholders involved in
education, agriculture, hunting, and the food industry. They can utilize these proposals to
design and develop successful strategies and appropriate communication tools to promote
this new game meat market. The importance of this research is evident from the growing
population of wild boars across European countries. This future trend directly implies the
possibility of wild boar meat utilization obtained by blasting. Our study’s results outlined
the possibilities of culinary use of boar meat through sensory analysis of a little-used
sensory panel, with relatively detailed segmentation of consumers, their sensory preference
patterns, and their WTP. Our research’s general results showed that wild boar meat has
an excellent potential to replace pork meat within various generational segments (except
consumers under 24 years).

However, in the vast majority of cases, there is no opportunity to surpass pork in
quality, which could be why consumers are willing to pay neither more nor less for wild
boar meat. Their indifferent perception of the quality of an ideal substitution for pork
meat is probably why they expresstheir indifferent market behavior, including WTP. Such
indifferent market behavior can be expected even for consumers older than 24 years, as
the only segment of consumers that significantly prefers wild boar meat in the dish. These
results can be perceived both positively and negatively depending on the point of view. On
the one hand, boar meat quality cannot be highlighted above the quality of pork meat, and
no more tremendous market potential for wild boar meat than pork meat can be expected.
On the other hand, wild boar meat can be considered a partial substitute (or alteration)
for pork meat, on which the seller can make the same profit as when using pork while
maintaining the same costs.

Although the consumer evaluates the quality of meat based on its sensory properties,
it is necessary to extend the comparable sensory results of pork and wild boar meat by
another aspect related to consumer concerns arising from our focus groups. Concerns
arising from low consumer awareness can be reduced through continuous education, such
as through forest pedagogy, from an early age. Simultaneously, this approach can ensure
the consumption of wild boar meat in the future, which can be considered sustainable and
can also be considered a partial alternative to pig factory farming. As our survey results
revealed, the added value of wild boar meat is that it increases the variety of diet and can
represent a nutritional and enjoyment change from uniform factory production.
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Abstract: This paper evaluates the impact of the forest environment on aggressive manifestations in
adolescents. A remedial educative programme was performed with 68 teenagers from institutions
with substitute social care with diagnoses F 30.0 (affective disorders) and F 91.0 (family-related
behavioural disorders), aged 12-16 years. Adolescents observed patterns of prosocial behaviour
in forest animals (wolves, wild boars, deer, bees, ants, squirrels and birds), based on the fact that
processes and interactions in nature are analogous to proceedings and bonds in human society. The
methodology is based on qualitative and quantitative research. Projective tests (Rorschach Test, Hand
Test, Thematic Apperception Test) were used as a diagnostic tool for aggressive manifestations before
and after forest therapies based on Shinrin-yoku, wilderness therapy, observational learning and
forest pedagogy. Probands underwent 16 therapies lasting for two hours each. The experimental
intervention has a statistically significant effect on the decreased final values relating to psychopathol-
ogy, irritability, restlessness, emotional instability, egocentrism, relativity, and negativism. Forest
animals demonstrated to these adolescents ways of communication, cooperation, adaptability, and
care for others, i.e., characteristics without which no community can work.

Keywords: forest fauna community; communication; social behaviour; aggression; projective tests;
Shinrin-yoku; forest pedagogy

1. Introduction

Every living organism manifests itself in relationship with other organisms in the
environment. However, sometimes relationships are disrupted by aggression and social
maladaptation, which is more serious when this concerns children and adolescents [1-3].
Every individual has aggression of varying intensity and to a different extent, and it
cannot be entirely ruled out of our lives. At the same time, aggression is an adaptation
mechanism that helps us survive and overcome various obstacles. [4,5]. The difference
between the concepts of aggression and aggressiveness can be summarised in two areas: (1)
aggressiveness is a specific trait, a character trait. It is determined biologically (heredity),
cognitively (learning) and psycho-socially (emotional, along with the influence of the
external environment) [6,7]. This property is within each person to a greater or lesser
extent [8]. (2) Aggression is understood as any form of behaviour intended to harm
someone intentionally [9,10] Aggression can be suppressed (without external expression),
verbal (swearing, writing complaints), against things (destruction, tearing, breaking objects
and things) and against animals and people [11-13]. According to the World Health Report
(WHO 2010) [14], in that period, 1.6 million people lost their lives in the world due to
violent behaviour. Half committed suicide, a third were murdered, and a fifth were lives
lost in armed conflict.
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Aggressive tendencies are created in humans in the first years of life based on heredi-
tary dispositions, instinctive equipment, upbringing, learning, previous experience, and
environmental influence [15]. Aggression must be controlled, cultivated, regulated and
directed in a pro-socially effective direction so that relations between people and society’s
norms are not disrupted [16].

Many young people cannot integrate properly into society, often accompanied by con-
flicts and personality problems, including increased aggressive behaviour [17]. Prevention
of undesirable behaviour in children and adolescents is one of the necessities for achieving
a certain quality of life in adulthood. In modern society, Kagan [18] identifies adolescence
as the riskiest period on the path to adulthood, and it is a sensitive period for the devel-
opment of risky and problematic behaviour. At the forefront of the interest in preventive
and corrective activities, there is the syndrome of risky and problem behaviour, which
includes truancy, bullying, extreme manifestations of aggression, racism and xenophobia,
the negative effect of sects, sexually risky behaviour, and addictive behaviour [19,20].

Adolescents try to cope with the developmental tasks of the transition from childhood
to adulthood through risky behaviour. Therefore, it is necessary to help them find healthy
alternatives, such as remedial educative programmes, to fulfil the same function [20-22].
The family, peers, and the immediate surroundings of the adolescent have a significant
protective role. Schools and other educational facilities have a special status, operating
across the board in an interdisciplinary, long-term, and continuous manner [23].

1.1. Youth Behavioural Strategy

In this research, attention was focused on the manifestations of aggressive behaviour
in adolescents. The standard procedure for managing aggressive manifestations is to limit
external irritant stimuli, to provide space for the patient to express his/her feelings, or
pharmacological intervention. The recommended methods to manage aggression include
creative activity, physical activity and relaxation exercises. Aggression can also be mastered
by direct experience or observation of other people’s social interactions, i.e., observational
learning [24-26]. The learning model could be family members, people from the immediate
circle, symbolic models from the mass media and virtual reality, or computer games with
violent and brutal themes.

An emerging treatment that utilises wilderness therapy to help adolescents struggling
with behavioural and emotional problems is considered here, i.e., outdoor behavioural
healthcare (OBH) [27]. Wilderness treatment is one option of care that effectively treats chil-
dren and adolescents presenting aggressive behaviour [28]. Wilderness therapy combines
traditional therapy techniques with group therapy in a wilderness setting, approached
with therapeutic intent [29]. Adolescents demonstrated marked improvements in the
following areas: anxiety and depression, substance abuse and dependency, disruptive
behaviour, defiance and opposition, impulsivity, suicidality, violence, sleep disruption,
school performance, and interpersonal relationships. Russel [29] conducted a study last-
ing for 45 days. Adolescent client well-being was evaluated using the Youth Outcome
Questionnaire (Y-OQ) and the Self Report-Youth Outcome Questionnaire (SR Y-OQ) [30].
Complete data sets at admission and discharge were collected for 523 client self-reports and
372 parent assessments. Results indicated that, at admission, clients exhibited symptoms
similar to inpatient samples, which were, on average, significantly reduced at discharge.
Outcomes had been maintained at 12-months post-treatment. [30,31]. Russel [31] evaluated
youth well-being 24-months after the conclusion of outdoor behavioural healthcare (OBH)
treatment and explored youth transition to various post-treatment settings. The results
suggest that 80% of parents and 95% of youths perceived OBH treatment as practical, the
majority of clients were doing well at school, and family communication had improved.
Aftercare was utilised by 85% of the youths and was perceived as a crucial component
in facilitating the transition from an intensive wilderness experience to family, peer and
school environments.
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Other studies also show that participants who had walked in nature reported less
anger and more positive emotions than those who engaged in other activities (walking in
an urban area, sitting quietly while reading magazines or listening to music) [32-35]. The
time spent in nature improves physiological relaxation and the immune function recovery
response [36,37]. Nature therapy can provide emotional healing, decrease blood pressure,
improve a person’s general sleep-wake cycle, improve relationship skills, reduce stress,
and reduce aggression [38,39]. Research studies included in the Stanford analysis [40] have
also found that the natural environment develops potential, and participants gain both
tacit knowledge and necessary depth of knowledge.

1.2. Study Design Based on Forest Programme

Prosocial behaviour is a successful strategy used by human and non-human individu-
als living in stable, long-lasting social groups [41,42]. The human’s limbic system allows
us to experience joy, sadness, fear, and pleasure; these brain structures are common to
humans, mammals, birds, and fish at a significantly lower evolutionary stage [43]. This
finding is followed by several studies dealing with animal emotions [44—46]. The authors
concluded that animals show affection, care for their species, can mourn and face danger
together. Another point of view is provided by Pavlik and Kop¢aj [47-49], claiming that
processes and interactions in nature are analogous to human social interactions. Rosler [50]
introduces the term “Nature Ideas Exchange”: nature offers many analogies applicable to
practice, via which the principles of prosocial, positive emotional behaviour and coopera-
tion can be presented uniquely, as caring for others, coexistence, cooperation, adaptation,
and innovation occur every day in nature. The constant pressure towards assimilation
has led to high-level specialisations, sophisticated survival strategies, and collaborative
models [50].

We, therefore, assumed that this could work the other way around: if young people
with risky behaviour could not acquire prosocial behaviour patterns such as care, fidelity,
compassion, cooperation and adaptation in their families, this tacit knowledge could be
gained by observation in nature of forest fauna examples. In the forest environment, the
effects of therapy on reducing aggression can be combined with observational learning.

1.3. The Aim of the Research

Eisikovits [51] states that residential education should include the best possible educa-
tion methods, re-education, and psychotherapy. Without these, alternative institutional
care would merely consist of isolation of the child from society. Therefore, an unorthodox
remedial educative programme was performed for adolescents from institutions offer-
ing substitute social care, suffering mental problems with severe risky behaviour (abuse,
criminality, truancy, aggression, early sex life). The established diagnoses of adolescents
are given in chapter 2.1. The research aimed to verify the transformation in adolescents’
attitudes and behaviour based on forest therapy focused on forest animals” emotional
lives. This research aimed to identify whether probands’ teamwork and social adaptation
would increase. The following question has guided the study: is it possible to reduce
aggressive behaviour with forest therapies based on observing the social behaviour of
forest animals with the simultaneous therapeutic action of Shinrin-yoku and Outdoor
Behavioural Therapy (OBH)?

The following hypothesis was established: Experimental intervention in the form of
forest therapy in groups “A” and “B” will reduce manifestations of aggression compared
to the original values measured before forest therapy.

2. Materials and Methods

Although the idea of OBH and wilderness therapies is remarkable and the study
by Russell [29-31] yields positive results, he admits that OBH and wilderness therapy’s
effectiveness reveals a consistent lack of theoretical basis, methodological shortcomings and
problematic results difficult to replicate [31]. Therefore, we have focused on the primary
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tool for influencing attitudes and behaviour: remedial educative programmes [52] based on
Shinrin-yoku, observational learning and forest pedagogy methods. Standardised psycho-
diagnostic instruments (projective tests) were used to evaluate adolescents’ aggressiveness
before and after taking part in the remedial educative programme.

2.1. Forest Therapy and Shinrin-Yoku

Forest therapy is a scientifically based method, the results of which are confirmed
by independent research. Its foundations are based on the Japanese Shinrin-yoku tech-
nique [53,54]. It has been reported that forest environments have beneficial effects on
human health: increased natural killer (N.K.) cell activity and in the number of N.K. cells;
increase in intracellular anti-cancer proteins; blood pressure lowering and decrease in
stress hormones (urinary adrenaline, noradrenaline, salivary cortisol). Up-to-date studies
show that, after a few hours in the forest, the level of stress hormones falls sharply, and
the immune system’s activity increases. The parasympathetic nervous system is activated
due to phytoncides-chemicals released into the air mainly by conifers, auditory stimuli of
wild birds singing, and visual stimuli of sunlight shining through the leaves [55-61]. In the
Profile of Mood States (POMS) test, forest environments reduce anxiety, depression, anger,
fatigue, confusion and increase the score for vigour [53], and especially for anxiety [62].
It is a therapeutic method that can be used to prevent the treatment and rehabilitation of
stress disorders and civilisation diseases and help treat mental disorders such as anxiety-
depressive disorders [53]. Kotera and Fido [63,64] demonstrated that the mean scores for
mental well-being, self-compassion, common humanity, and mindfulness had increased
significantly from pre-retreat to post-retreat.

2.2. Forest Pedagogy

Forest pedagogy is forest-related environmental education [65] based on the experien-
tial method, using senses, i.e., based on experiences and feelings. According to Pestalozzi’s
concept of learning with head, heart, and hand, forest pedagogy’s basic principle is the
perception of nature by all senses [66]. Understanding ethical values emerge through the
perception of situations, nature, and other people. Forest pedagogy develops emotional
intelligence, supporting cooperation and teamwork, self-awareness and co-responsibility.
The programme is carried out in groups; the individual is part of the group and is con-
stantly exposed to many social stimuli. Forest pedagogy deals with methods such as
interview, brainstorming, brainwriting, discussion, demonstration, practical activities,
thematic games, competitions, simulation, situational methods and dramatisation, buzz
groups, incident resolution method, maze method, aquarium method, role-playing, stag-
ing, dramatisation, themed games, and competitions [65,67-69]. The following activities
were selected from the PAWS textbook for teenagers: name tag and symbol; animal rights;
eco-audit; desert island.

2.3. Projective Tests as a Diagnostic Tool for Aggressive Manifestations

Projective tests are used to diagnose aggressive tendencies [6]. Doctors use these
tests to determine patients” aggressive potential as part of a psychological examination.
Projective methods show implicit personality motives, and their results are challenging to
distort by intentional dissimulation. We focused on three projective methods, which have
been standardised as administration, evaluation, and interpretation: the Rorschach test,
the Hand test, and the Thematic Apperception Test, used to examine patients with risky
behaviour [70-72].

Projective techniques confront the tested person with an indefinite situation, to which
he/she will subjectively react according to the interpretation of its meaning. The ambiguity
of the situation can reveal latent personality components that the individual is unaware
of [73]. Projective tests show the examined person’s psychological presentation and relation
to the surrounding world by confronting the individual with a stimulating situation. Indi-
viduals perceive and interpret the tested material to reflect their psychological functioning
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because they project onto the situation their thinking processes, emotions, needs, anxieties,
and intrapsychic conflicts [6,73].

2.3.1. The Hand Test

The Hand test is a projective technique that should predict aggressive behaviour
and map interpersonal tendencies [70,74-76]. A hand symbol is an essential tool of social
contact and a means of controlling the material world; the hand plays a vital role in body
language and can be a source of pleasure and pain [72]. The Hand test consists of nine
cards on which the shape of a human hand is drawn, and the tenth card is empty. The
respondent should tell what emotion the picture expresses: “What can this hand do”?
Whether the answers express affection, communication, exhibition, acquisition, failure,
reciprocity, dependence, showing off, directive, aggression, activity, passivity, fear or
tension is assessed [77]. These categories are grouped into: (1) interpersonal responses
related to other people; (2) environmental responses related to the impersonal area and the
impersonal environment; (3) maladaptive responses, including formulations exhibiting
weakness, external inhibition, failure to meet needs; (4) answers expressing distance. In
this research, the Hand test was administered, evaluated, and interpreted according to
Lecbych [78].

2.3.2. The Rorschach Test (ROR)

The test consists of ten differently coloured boards: black and white, colourful (dark +
red), and coloured boards. The purpose of the test is to determine the projection of thought
processes and personality traits on indefinite objects, which have the form of ink stains
of various colours and shapes [72,79-83]. After presenting the board, the tested person is
asked the question, “What could it be, what is it like?” From the ROR answers, it is possible
to deduce several variables: emotion, aggressive tendencies, personality, interpersonal
relationships, the subject’s relationship to himself, and cognitive functions. The IQ band
can be approximately estimated from the test.

Aggression can be assessed in ROR according to (1) how the stain is interpreted in
terms of its integrity, (2) according to the determinant’s experience, (3) according to the
content of interpretation of humans, animals, and other objects and (4) according to the
occurrence of standard and original answers [84]. For example, the red parts of the card
are often perceived as blood; their reaction will indicate how the test taker manages the
feelings associated with anger or physical harm. The dark and shadowy parts of the card
can cause a situation in which the test taker feels depressed. Pure colour interpretations
are an indicator of affective and extroverted focus. Hue answers indicate the dominance
of the intellect over emotions and affective adaptability. Chiaroscuro responses indicate
moods (mostly dysphoric), suggesting a lack of tendency to control moods and an inability
to control dysphoric reactions. The interpretation of stain shows the intensity and the
importance of social bonds for the patient. Interpretations of animals are the most frequent
content category, and if this value increases, it indicates stereotypes, unproductivity of
thinking, and cumbersomeness or rigidity of thinking.

The answers were evaluated according to the frequency of banal (usual) and original
responses. Banal responses occur in 30% of healthy population protocols. They are
considered an indicator of intellectual contact and social adaptation of thinking. A higher
incidence of these responses may also indicate rigidity or anxious—depressive syndrome.

Administration and scoring in clinical practice were implemented according to Exner’s
Comprehensive System. Individual scores were evaluated based on a quantitative basis,
thus allowing statistical verification [85,86]. A structured procedure characterises the Exner
system for signing and interpreting results. It is a sophisticated system based on detailed
research, extending the perceptual-cognitive basis of the Rorschach method, which affects
diverse aspects of the responses (Exner and Harsa).
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2.3.3. The Thematic Apperception Test (TAT)

The TAT involves a series of picture cards depicting various ambiguous characters,
scenes, and situations. Respondents must come up with a story for each of them. TAT is
suitable for assessing or capturing the degree of interpersonal conflict and behavioural
disorder [87-89]. The test consists of 31 pictures (boards) on which people (women, men,
children) are drawn in many different life situations. One picture (number 16) consists of
only a white area. Here, the subject has the task of projecting an idea of his arbitrary image
and story: how the story goes and how it ends, what individuals think and feel, why the
situation occurred, and the story’s resolution.

It is assumed that the examined person identifies with the characters and interprets the
situation depending on his/her experience and conscious and unconscious needs [90-92].

2.4. Focus Groups

A focus group was interviewed to obtain the most valuable data from respondents
through their mutual interaction [93], using group dynamics. Interaction structures re-
flected the division of social status (superiority, equivalence, subordination) and relation-
ships between communicators (friendship, indifference, antagonism). The focus of the
discussion was on the self-regulation of behaviour, cognition of emotions, and attention.
The focus group sessions lasted 45 min, and 12 persons participated in each group. The
group members were acquainted with the rules (all interviews take place in the forum, all
members present can participate in the discussion, everyone has the right to express their
opinion, everyone has the right to refuse an answer). There was an effort made for only
one participant to speak in the group at a time, i.e., so that participants could take turns in
expressing their opinions. For critical statements, transcription was performed (including
substandard expressions).

The probands were asked the following questions:

1. Do you think that the social bonds of animals are transferable to the human world?

Which animal trait is the least transferable to the human world?

3. Does any animal community remind you of a similar bond in your family? (For
example, the dominant father, like the wolf, is the pack leader.)

4. Which animal community do you like the most and why?

In which animal community would you like to be a cub?

6.  Inwhich community do you see the most substantial internal ties? Where does a pack
member deploy their own life for the sake of their species? Is there a stronger bond
between a wolf and a wolf cub, a female wild boar and a piglet, or a roe deer and a
fawn?

7. Which animal community offers the best living conditions in packing status, access to
food, safety?

8. Which community is the smartest?

9.  Which warning system do you consider the most perfect, and which is the most
altruistic?

i

o

The Focus Group aimed to discover attitudes towards the given issues and the most
critical aspects influencing the answers. The moderator (one of the researchers) encouraged
the probands to explain their points of view.

2.5. The Research Group

In the research group were adolescents from three institutions offering substitute
social care with severe behavioural disorders, for which institutional treatment was ordered.
Probands were selected by a specialist in psychiatry and a psychologist based on their
documentation and anamnestic data, from which it was realistic to assume aggressive
behaviour. The research group consisted of 68 probands (43 boys and 25 girls) 12-16 years
old (average age was 14.8 years) along with (1) adolescents from the diagnostic range F
30.0—mood disorders, affective disorders (1 = 37); (2) adolescents from diagnostic range F
91.0—behavioural disorders related to family relationships (n = 31) [94]. The entry criterion
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was aggressive behaviour or tendency (manifest, latent, auto-aggressive, hetero-aggressive).
The research group also consisted of: (3) a control group of 1st-year high school students
with a medical focus, without diagnosed behavioural disorders, aged 15 years (1 = 34). In
the control group, the presence of a mental disorder was the exclusion criterion. The control
group was chosen to obtain a homogeneous group and because it was simple to motivate
medical school students for a voluntary psychological examination. In all volunteers from
the control group, the attending physician required a psychological examination focusing
on aggression assessment. Members of the control group participated only in psychological
testing; they did not undergo forest therapy.

2.6. The Research Course, Data Collection and Research Instruments

We used the therapeutic effect of Shinrin-yoku therapy, which was supplemented
with forest pedagogy and observational learning focusing on principles of adaptation,
partnership, and cooperation in forest animals. Forest therapies took place twice a week
for two months (January—February 2020, two hours of therapy), and probands underwent
16 therapies lasting for two hours each in the forest, accompanied by a forest pedagogue
(forester, graduate of a certified course in forest pedagogy), warden, and one of the authors
of this paper. Adolescents were under the constant supervision of experienced mental
health professionals (wardens), who could immediately intervene if any aggressive out-
burst occurred. The maximum group size was eight people according to the internal
guidelines of the institution.

First, the forest pedagogue explained how individual animals in the forest behave
and their specifics. He used demonstration and showed strategic partnerships, coopera-
tion, adaptation, care, loyalty, courage and care using living bees, ants, deer, wild boars,
squirrels, wolves, and birds. Probands worked in teams, searching for parallels between
the forest ecosystem’s commonality and human society through observation, discussion,
brainstorming, mind maps, educational games, and experiences using forest pedagogy
methods [65,67-69].

Probands were examined with a battery of selected standardised diagnostic methods.
The test battery consisted of three standardised projective tests described above. The testing
was part of a comprehensive psychological examination, which also included personality
questionnaires and inventories. Testing was performed in the following order: The Hand
Test, 10 min, Rorschach Test (ROR), 20 min, and Thematic Apperception Test (TAT), 20 min.
For TAT, it is also permissible to select a certain number of boards (for example, 10) suitable
for a certain problem area, and these are exposed during the examination. We also chose
this variant and selected boards for which a higher incidence of aggressive tendencies or
responses was assumed. Selected boards were included: 3 BM, 7 BM, 8 BM, 14, 15, 16
(blank board), 17 GF, 18, BM, 18 GF, 20. The boards were chosen to reflect the patient’s
characteristics and feelings such as suicidality, aggression, depression, feelings about
death, fear, tension, and relationships with parental or important authorities. On the 16th
freeboard, the patient had to create the scene and describe the story in it.

Parametricity was detected by the Shapiro-Wilk test (x = 5%) in both groups for
all questions. The measured values indicated a “continuous variable” character, which
corresponds to the descriptive statistic. Where parametricity was detected, a T-test for
dependent samples was used (x = 5%), and where parametricity was not detected, the
Wilcoxon test (o« = 5%) was used [95]. The state of the values before the experimental
intervention and after the experimental intervention were compared. Therefore, two tests
comparing dependent samples were used because an experimental intervention took place
in each examined case.

3. Results
3.1. Parallels found between Prosocial Behaviour of Forest Animals and Human Society

In the example of bee and plant, where bees collect pollen and guarantee the flower’s
reproduction, the probands understood the essence of mutually beneficial cooperation.
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Probands discovered the interconnected and functional system of teamwork and care
for others, in which everyone has a role and place and is willing to accept a part in the
community of beehive and anthill, where the workload of each member of the community
is given (some are responsible for protection and safety; others care for larvae; others
forage). Based on the wolf pack and deer community (Canis lupus, Cervidae), probands
understood that those who can learn from the older generation could expect longer life;
and how teamwork and solidarity work in real-time: the pack or tribe must be collaborative
and pull together. Conformity, tolerance and the necessity to adapt to the environment
was conceived via the swarm and meadow grasshopper (Conocephalus discolour): a flock
of animals behaves and moves like one living organism with a certain logic, without
anyone commanding them. Insects blend in colour with their surroundings or mimic
the appearance of wasps, bees, and bumblebees. Probands detected the principle of
beneficial exchange based on ants (Lasius niger), termites (Isoptera) and aphids (Aphidoidea).
A warning signal of the common jay (Garrulus glandarius) and great tit (Parus major) to
which other animals responded by hiding in safety was understood as worrying about
others. Adolescents summarised that altruism increases in value when we must consciously
and actively deny something to help someone else, e.g., the great tit, who warned others,
found herself in danger because she drew attention to the predator. The fact that energy
invested into social cohesion creates remarkably resilient communities to external threats
was perceived in the examples of communities of wild boars (Sus scrofa). After detecting
that that common squirrel (Sciurus vulgaris) takes foreign orphaned cubs into their care,
adolescents stated that there are more variations of maternal love, and whether maternal
feelings arise from a subconscious stimulus or originate in conscious thinking is not critical
to its quality. Probands discovered partnerships based on exchange, liaison and tolerance
between wolves (Canis lupus) and ravens (Corvus frugilegus). They realised that there is
nothing wrong with disparate relationships between predator and blackbirds.

Examples from forest fauna were intentionally described simply, adapted to the age
and mental skills of the probands.

3.2. Evaluation of the Rorschach Test

The findings presented in this section result from psycho-diagnostic evaluations in 68
probands and a control group, examined by a battery of three projective tests before and
after forest therapy. These results emerge from individual measurements for individual
tests.

Group A includes probands with diagnosis F 30.0. affective disorders, 37 persons.

Group B includes probands with diagnosis F 91.0. family-related behavioural dis-
orders, 31 persons. Table 1 presents group averages of ROR test before and after forest
therapy.

Table 1. Group averages of ROR test before and after forest therapy.

Group Al Group B
ROR Statistical Statistical
Control Before After Test Results Before After Test Results
Group Therapy Therapy Therapy Therapy
3 * 2 *
Pure colour 041 083+£006 0794005 p<001 0594013  051+0.10 p<001
answers z=4.62 t=4.75
: 3 * 3 *
Interpretation 499 626+077 587 +0.64 p<001 687 +114 5914083 p<00l
of animals z =427 z=4.80
Interpretation 2p<0.01* 3p<0.01*
o 0.04 0194005  0.11+0.04 Ay 0134006  0.08 % 0.02 e
Contact with 472 5004088 5014089 PO 4079 so9sosy P00
reality ) ’ ’ ) ) t=2.19 ’ ’ ’ ’ z=23.62

! Values represent mean values + standard deviations. % T-test for dependent samples (c = 5%). 3 Wilcoxon matched pairs test (o = 5%).
Both tests were used to detect statistically significant differences before and after the experimental intervention. The * character means a
statistically significant difference.
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The results show that the experimental intervention has a statistically significant effect
(p < 0.01) on the achieved final values without exception. The experimental intervention
reduces values in both groups A, B, and all four tests (colours, animals, blood, reality).

There is a noticeable decrease in both the first and second pair, as shown in Figure 1.
In group B, forest therapies reduced values previously appearing in the upper quartile and
increased lower quartile values (p < 0.01; t = 4.75). This fact is reflected by a significantly
lowered standard deviation for group B. For the A group, the outlier value was eliminated
by the treatment (p < 0.01; z = 4.62). From the first round of ROR testing results, it
is clear that adolescents with diagnosed mood disorders and affective disorders had
the most significant difficulty managing impulsive tendencies. In their answers, purely
coloured answers were repeated, representing impulsivity, which was harder to control
and adapt to social norms. This indicates reduced rational control, where the instinctive
component predominates, i.e., the tendency to discharge effects and unbraked emotionality.
The unbalanced affective component dominated, which mainly shows the uncontrollable
anxiety effect.

0,9

0,8

g —_
e
3
w

0,6

0,5 *

0,4 J

0,3 — Median

) - [125%-75%
p<0.01 p<0.01 T Non-Outlier Range
0,2 © Outlier
CO GABT CO GAAT CO GB BT CO GB AT + Mean

Figure 1. ROR for pure colour answers. Notes for Graph 1-6: BT before treatment; AT after treatment;
GA Group A; GB Group B; CO pure colour answers; AN interpretation of animal; BL interpretation
of blood; RE contact with reality.

In probands with a family-related behavioural disorder, animal interpretation re-
sponses appeared most frequently, as shown in Figure 2. If the animal responses exceed
the norm (30%), they are often associated with the depressive syndrome related to thinking
inflexibility, stereotypes, or monotony of association processes [6]. There is a noticeable
decrease in both the first and second pair. In the second pair, the positive effect is even
higher because the value decrease is higher than in the first pair. There is also a significant
reduction in the group’s standard deviation in the second pair that became more constant
(p <0.01; z = 4.80). For group A, an outlier previously appearing as a very high value was
reduced by the experimental intervention. Instead, a new outlier appeared, representing
the low value of evaluation (p < 0.01; t = 4.27).
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Figure 2. ROR for animal interpretation.

Another item tested was blood interpretation, as demonstrated in Figure 3. Responses
involving blood interpretations are often associated with an excess of intrapsychic tension,
acute distress, and anxiety. Various irritating stimuli from the surroundings quickly activate
aggressive impulses [96-102]. There is a noticeable decrease in both the first and second
pair (p < 0.01; t = 8.44). The decrease in value fluctuations is evident in both groups, but
even more constantly in group B (p < 0.01; z = 4.11).

0,35

0.30

o
0,25
0.20 ‘
L o
0.15
] ’ T
0.10 ‘ ‘ I
L
0,05 — Median
— []25%-75%

<0.01 0.01 T Non-Outlier Range
[R— L S— p=0. 2
0.00 o Outlier

BL GABT BL GAAT BL GB BT BL GB AT * Mean

Scores

Figure 3. Graf 3 ROR for the interpretation of blood.

The last item tested was contact with reality, according to Figure 4. Statistically
significant difference was observed in group B (p < 0.01; z = 3.62), but not in group A
(p =0.01; t = 2.19) in the control of reality, which is an essential mediator between needs
and motives in the subject’s interactions with the external environment. The range of the
real estate index is in the range of 1-8 points. The norm of the real estate index is 5-7 points.
Weakening (significantly below 4 points) is characteristic of more severe mental disorders.
Weakness can be found in psychoses, severe psychopathies, cognitive deficits or mental
retardation, i.e., for those who “do not share the world with others” but have their world
of fantasy, irrationality, or autistic thoughts. An increase significantly above 7 points is
also pathological. Increased control of reality may, for example, be due to a more severe
depressive disorder with a predominance of stereotypy and rigidity in thinking or other
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neurotic features, e.g., incredibly obsessive. Depressive and the lowest psychotic probands
had the highest average values on this scale. After forest therapy, there was a positive
increase in the indicator of the degree of adaptation of thinking to social reality, which is
indicated by common answers [103] and corresponds to the usual social rules of society,
usually a guarantee of conformity to the environment necessary for human integration.

Scores

o

— Median
o [125%-75%
p=0.01 p<0.01 I NonTOulller Range
1 — o Outliers
RE GABT RE GAAT RE GB BT RE GB AT ¢ Means

Figure 4. Graf 4 ROR for contact with reality.

3.3. Evaluation of the Hand Test

From the Hand Test results (presented in Table 2), we noticed a higher frequency
of responses before forest therapy, including reactions expressing interpersonal distance
and an increased degree of psychopathology. Responses expressing distance express
non-adaptive forms of behaviour increased feelings of stress, weakness, or avoidance of
interpersonal or environmental contacts. These answers are characterised by weakened
contact with reality. A high score is always pathological and reflects problems [6]. After the
second round of testing in the acting out ratio (AOR) index, a decrease in bullying, threats,
destruction of property, lying, escapes, racial discrimination, spraying, abuse of others,
intolerance, and netholism was found. This index is considered to be a valid indicator of
predicted aggression [6,104,105].

Table 2. Group averages for The Hand Test categories related to the distance from reality and the level of pathology before

and after forest therapy.

Group Al Group B
Hand Test Control Statistical Statistical
and les Group Before After Test Results Before After Test Results
Therapy Therapy Therapy Therapy
Non-adaptive 2p<0.01* 2p<0.01*
behaviour 0.38 0.51 £ 0.06 0.42 £ 0.08 t = 6.35 0.62 £ 0.09 0.48 £0.11 t=538
Pathological 2p<0.01* 3p=074
manifestations 0.91 1.39 +£0.15 1.18 £ 0.09 t=712 2.01 +£0.17 2.01+0.16 2 =033

! Values represent the arithmetic mean + standard deviation. 2 T-test for dependent samples (« = 5%). > Wilcoxon matched pairs test
(oe = 5%). Both tests were used to detect statistically significant differences before and after the experimental intervention. The * character
means a statistically significant difference.

The experimental intervention has a statistically significant effect on the achieved
final values, except for pathological manifestations in group B (p = 0.74). Statistically
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significant differences (p < 0.01) were observed in group A in values for non-adaptive
behaviour and pathological manifestations (t = 6.32; t = 7.12), and in group B in values for
non-adaptive behaviour (t = 5.38). There is no statistically significant decrease in values
in pathological manifestations (p = 0.74) in group B. This fact is graphically illustrated in
Figure 5. Figure 6 shows that, in the first pair, there is a noticeable decrease, but in the
second pair no significant change; there are specific pathological phenomena in group
B—in this group, some probands are significantly above and extremely below otherwise
average values; even in this group, there are deviant individuals.

09
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17 5 |1
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0,3
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[125%-75%
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0,1 — © Outliers

Group A BT Group A AT Group B BT Group B AT ¢ Mean

Figure 5. The Hand Test for non-adaptive behaviour.
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Figure 6. The Hand Test for pathological behavioural phenomena.

3.4. Evaluation of the Thematic Apperception Test

To evaluate the Thematic Apperception Test, we decided to use an interpretation
system before scoring. It can be concluded that in probands with personality disorders
and propensity to depression, the frequency of responses decreased by 27% and hetero-
aggressive tendency by 18%.
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3.5. Evaluation of the Hypothesis

Based on the evaluation of projective tests by statistical methods, it is possible to
confirm that the experimental intervention in the form of forest therapy combined with
observational learning in groups “A” and “B” led to reduced aggressive behaviour.

3.6. Evaluation of Focus Groups

Results of focus groups discovered the attitudes to the given issues and the most criti-
cal aspects impacting newly identified knowledge. The alternation of agents’ statements
indicates group dynamics. Individual agents are marked with the abbreviation A + No.

(A32) “I understood that human babies and animal pups need the education to master
the rules in adulthood.”

(A5) “Ifelt sorry that squirrels also take care of foreign cubs when my mother did not
take care of me.”

(A18) “I understood it in mimicry; who wants to survive must adapt to the environ-
ment.”

(A17) “I liked how wolves could make friends with ravens; it is an entirely different
species.”

(A9) “I thought nature was cruel, and only the predator won. I did not expect animals
to help each other. I always thought that in nature, it works who with whom.”

(A21) “I was surprised that the bonds between the animals are similar to family life.”
(A9) “It seemed strange to me to compare us to animals, but finally, I enjoyed it.”
(A3) “Even in animals, there are inferior members of the tribe who get to eat only at
the end, which is similar to humans; when an individual is weak, he will never be the
pack leader.”

(A2) “Iliked that even a tiny weak individual (tit) can protect species from a predator,
which can be much larger and more robust.”

Probands discovered some parallels between their own and forest animals’ behaviour.
For example, when a warden approaches, one warns the others. If they are caught in
the act, the youngest weakest individual is sacrificed because he/she receives the lowest
punishment. In case of damage, they try to camouflage it like that found in nature. They
can also come together as a pack and speak with one voice when needed. The crucial out-
come of focus groups is the finding that probands positively evaluated the compassionate
manifestations of animals and reported advantages, such as reduction of anxiety.

4. Discussion

Institutions providing substitutional social care are not a frequent place of research.
They are closed communities and are therefore demanding to obtain data. What is happen-
ing inside is not sufficiently researched. This research had the ambition to understand the
social reality better examined, even if only to a small extent, given its modest scope.

4.1. Evaluation of Projective Tests

TAT is more associated with social adjustment, and ROR more associated with thought
disorders. Both methods describe the personality in its entirety and can be used to assess
instinctual component, emotions, complexes or repressed tendencies. In the first round
of testing before forest therapy, a more significant increase in average values was found
for responses related to emotional instability and less controlled impulses in responses
involving animals, blood, and social reality checks. These interpretations are very often
associated with an excess of intrapsychic tension, acute distress and anxiety. Against the
background of tension, there are often insufficiently assimilated and integrated aggressive
impulses, easily activated by various irritating stimuli from the environment. Comparing
these research results with the conclusions of Gacono and Meloy [106], similar results were
obtained in the monitored traits (colour and chiaroscuro responses). This suggests the good
validity of this projective test, especially when assessing the affective component.
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Similarly, in his research, Moravek [107] found statistically significant values (0.1%) in
the number of aggressive responses. These were primarily responses containing offensive
animals or humans. Interestingly, the Zw responses (interpretations of white spaces and
interfaces that can be considered a sign of an aggressive or negative attitude) proved to be
statistically insignificant, despite the literature and practice experience. In this research,
similar outcomes were found.

In the projective Hand Test, statistically significant differences between groups for
some items, including non-adaptive behaviour and pathological manifestations, were
observed. These categories were associated with an increased incidence of psychopatho-
logical features and weakened contact with reality. No significant values were found
in the predictor of aggression (AOR) or AGG (number of aggressive responses). The
aggressiveness index expresses the relative weight of socially positive cooperative atti-
tudes compared to directives and aggressiveness. Some authors, such as Klicperova [108],
Moravek [107], Volkova [109] and McGill [110], consider that this index is an accurate
evaluation of predicted aggression. In her research, Klicperova [108] focused on two moni-
tored traits, AGG-aggressiveness and CRIP-damage. She evaluated the answers containing
the monitored features on a three-point scale. So-called “percentage of aggression from
the obtained gross scores”, which had a significant value, was calculated. In his research,
Morévek [107] also focused on selected traits (AGG, number of aggressive responses; CRIP,
responses involving damage to the object; and DIR, responses involving directive direction,
regulation or control of others) and found statistically significant values on the scale of
aggression. Probands on the AOR or AGG scale did not achieve statistically significant dif-
ferences due to many factors, such as calming of the situation. Besides, the manifestations
of aggression change over time and circumstances.

In the Thematic Apperception Test (TAT), statistically significant differences between
the groups when assessing hetero-aggressive, auto-aggressive tendencies or topics were
not observed. Responses in which hetero-aggressive tendencies predominated were most
common in psychotic probands. Auto-aggressive tendencies predominated in probands
with personality disorders and depressed probands. However, activated defence mecha-
nisms that change the assessed patients” experience and behaviour play a role, significantly
suppressing aggressive tendencies.

4.2. Evaluation of Forest Therapy

Forest therapy has been modified with elements from wilderness therapy and OBH,
Shinrin-yoku and forest pedagogy. We must distinguish between wilderness therapy and
wilderness experience programmes, boot camps similar to military recruit training in a
wilderness environment [111]. Actual wilderness therapy occurs under the supervision of
a licensed mental health professional (psychologist, psychiatrist) who works with partici-
pants and can provide individualised treatment plans regularly monitored and evaluated.
Due to the physical, cognitive, and social demands of wilderness therapy, this form of
treatment may not be effective with older adults, young children, or people with specific
physical disabilities. The approach may also be ineffective or unsafe for people experi-
encing severe or chronic mental health issues such as dementia, schizophrenia, and other
similar conditions.

Due to these limitations, OBH was combined with Forest therapy based on the Shinrin-
yoku methodology, observational learning and forest pedagogy. Our outcomes correspond
to scientific findings by other authors [55-61] concerning anxiety, depression, anger de-
crease, and mental well-being. In this research, the positive influence of the forest envi-
ronment on the development of potential acquisition of tacit knowledge was confirmed.
Contemporary studies of Shinrin-yoku present fewer participants’ results than this research
(12 male university students, 14 adolescent sexual offenders, 22 participants, 25 Japanese
students, 27 girls aged 12 to 14 years) [56,57,62]. Furuyashi [57] conducted a more extensive
study with 155 participants classified into two groups: those with and without depressive
tendencies. Shinrin-yoku therapy’s length also varied: three-day retreat [64], six times a day
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for 15 min [55]. Before and after forest therapies, reduced items related to psychopathology,
irritability, restlessness, emotional instability, egocentrism, relativity, and negativism were
evaluated.

4.3. Limitations and Possible Follow-Up Research

This research has potential limitations relating to the application of projective tests
application and the number of probands due to the institutes’ capacity. The question is
whether the Rorschach test reveals the patient’s psychological centre and the process of
their thoughts because probands can censor their thoughts before utterance. The evaluation
can also be skewed by the evaluator’s personality, classifying the patient’s answers into
predetermined categories. All three tests place significant demands on the experience and
correct interpretation of the person testing the probands, i.e., the evaluator (psychologist or
psychiatrist). The tests are sensitive to the immediate mental state of the subject, so a whole
battery of tests is carried out, which is evaluated by an experienced doctor-psychiatrist or
psychologist, who has the anamnestic data of patients in order to assess progress. However,
selected projective tests seem to be a suitable tool for predicting aggressive behaviour.
These methods can be recommended if trained personnel are used in a broader test battery,
mainly due to the test’s high reliability and validity (especially for detecting aggressive
behaviour). Therefore, based on a single projective test, there should be no clear conclusions
or even a diagnosis (for example, the test subject’s immediate mental state). Projective tests
should be compared with other methods (observation, questioning, objective personality
tests, etc.).

Focus groups also generate certain limits. Focus group participants can censor re-
sponses according to their demands; they can respond differently under the weight of these
circumstances than they would have done if they had been alone with the researcher. The
respondents may also conveniently conform to the majority’s opinion or, conversely, may
rebel against it. In both cases, however, misleading data could be provided.

Prior research studies relevant to this paper are limited (i.e., no study would show
the principles of cooperation to reduce aggressive behaviour on the examples of forest
animals). This limitation can be considered a challenging opportunity to identify gaps and
present further development in the field. This article aimed to compare the effectiveness
of methods and approaches to reduce the rate of aggressive manifestations, which is a
possible topic for further research via a longitudinal study with a more significant number
of probands.

This research is complemented by several studies that have already examined the
effect of wilderness therapy or Shinrin-yoku on reducing aggressiveness. So far, no study
has combined wilderness therapy, Shinrin-yoku, forest pedagogy, observational learning
and the use of projective tests in one piece of research, compared to previous ones. The
contribution of this research can be seen in the purposeful connection of the mixed methods
approach and testing probands before and after forest therapy by selected projective tests.
The paper’s novelty can be found because forest animals” emotional life has become a
mirror with an educational aspect for young people with aggressive behaviour. Science
tends to degrade animal emotional manifestations as mere instincts [112], although several
scientific works are based on similar animal emotional expressions [113,114], covering only
selected partial aspects.

5. Conclusions

The importance of this research is evident due to the increasing number of aggressive
manifestations of adolescents. This paper aimed to verify the transformation in adolescents
‘attitudes and manners based on a mixed-methods approach and identify whether probands’
teamwork and social adaptation has improved while simultaneously reducing aggressive
manifestations. Thanks to the triangulation of methods, we obtained interesting empirical
material that would not have been reached by using only one data collection technique.
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Projective tests provided information about the personality’s internal structure, balance
and maturity, perceptual-cognitive level, and reality contact.

The assessment or measurement of aggression is very complex. Projective tests evalu-
ate personality traits, reliably differentiating predispositions to aggressive manifestations
rather than aggressive behaviour as such. Projective tests are less transparent, so it is
difficult for the tested person to respond deceptively to cover up his/her antisocial and
aggressive tendencies. The results suggest that the combination of forest therapy and pro-
jective methods appears appropriate and complementary and improves clinical knowledge
in assessing aggressive behaviour.

These results can be relevant for policymakers and stakeholders involved in medicine
and education to utilise these proposals to design and develop successful strategies and
tools to promote this innovative approach. Forest animals showed adolescents ways of
communication, cooperation, and adaptability, care for others, i.e., characteristics without
which no community can work.
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