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Aims — core questions of the workshop:

| st part:

Which are the ideal quantitative and qualitative research approaches for determining
the link between Plants-Sustainable Development Goals and Limited Plant
Awareness-Sustainable Development? | . :

Which ‘are the key competencies in Education for Sustainable Development ‘that
can be used for fostering plant awareness? :
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' 2nd part:

How to assess the comprehension of plant’s role in human environment in, frame
of any tool for plant awareness assessment? . ' :

In what way can the understanding of plant imp6rtahce via-sustainable education
affect students’ attitudes towards plants?
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___________________________________________________________________________________________________________________________________________________________

987 of planet's biomass and main energy 5
«plantsare still neglectedin -~ - inputtothe earththrough photosynthesis
the broadker biodiversity and - QO Hrrens diet depends100% onplants |
o (directly or indirectly) : :
2Ry ot O  Contribute essentially tothe |
(Sharrock & Jackson, 2017, 292) St :
Q  Offeringa context for spiritual uplift, |
recreation and education |

d  Fantsdeaning up sall, air, and Water , :
contanrinated with hazardous contami nants
(«Phytorerediation») -
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. Plant Elndness(\/\bndersee&Schuﬂer 2000 @ lackd Pant erenesscr Plan Arereness isarty
i e e (Panyetal, 2022 Pardley, 2020) |

(a) failing to see, take natice of, or focus attention onthe NTEN"Q\] (peq)[e do not pay attention to plants

) ;‘f;afa;l‘gr:f:am o in their everyday lives lirrited visual perception)
?cr; nmasllf:erstandlngvmat kinds of rretter and energy RELAIH\EIN[ERESI‘ (People are nat as mterested
l(f’;;‘gi; e;:';t;’ hi?ﬂgnce e in plants as they are in animals)
?g?!.ﬁm to distinguish between the differing time scales ATTITUDE (People expressing disinterest in i
of plant and anirel activity | talking, learning or spending time with plants)

(f) Lacking hands-on experiencesin growing; abserving,

and identifying plants in one's own geographic region; ' '
7\ (9 failingtoexplain the basic plant science KNDALEDGE / MSOONCEPTIONS (Lack of

" () lacking awercnessthat plantsare central toakey __-knowledgg, altemative ideas & flawed mental
biogeochemical cycle Al n‘ndels)
____________ (l)bemglnsensilvetotheaesthetlcqmlmesdplants
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Pants & s

ALL 17 SDGS. )

’Famvryﬁ/sz‘ isa multi-stakehlder arganization that advocates for the cent/ahfyd’ agnatz‘tre In sustainable develgorrent. ﬂxeayanaﬂm mes
founded in 2002 by a group of farmers scientists and develgoment practitioners who were carcarmed about the increasing facus aninatstrial '
| agricuture and the neglect of traditional farming practices s : .




Correlation by definition (2) Indirect corelation(4). ’ Direct corelation (11) 5
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Better air quality in major urban centers
Favorable microclimatic conditions in cities
Aesthetic improvement of the cityscape

Cultivation of energy
plants
Plant residues as
an ideal source
of biomass
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Preservation of plants below water
Essential role of algae and phytoplankton
in the marine food chain

Plant derived construction and
industrial materials

Use of plants in modern civil
engineering

Botanical / School gardens as high
quality learning contexts
Environmental education as a high
esteemed educational approach

International collaboration about flora preservation
and plant education

Modern trade network of agricultural products
supporting the developing countries
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SUSTAINABLE CITIES
AND COMMUNITIES

Sustainable agriculture as a context of social and economic equity
Flora as a natural source contributing to economic and social stability
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Plants as an important regulator of the climate system
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1 Shifts in plant phenology as an index to climate change
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Preservation of plants upon land
Plants as a source of energy for the vast majority of all
other organisms

Essential contribution to pharmaceutical
manufacturing

Health improvement by direct consumption
of plants

Promotion of mental health

GOODHEALTH
AND WELL-BEING

—M’

Plants as a main part of the hydrological cycle
Forest wastelands as main water suppliers

CLEAN WATER
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~ Which are the ideal quantitative and
qualitative research approaches for

- determining the link between Plants-

- Sustainable Development Goalsand =~

~ Development?

T
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Quantitative research approaches for determrining the link between
Plant Awareness - Sustainable Developrent -

___________________________________________________________________________________________________________________________________________________________

JRES
Surveysamongva H&E;j&&ﬁé&@éﬁé : 2
assesstheir level of plant awareness and ‘ inpact of interventions ained at raising plant
attitudes towards sustainability. Surveys ; wareness and dhserve their effecis on |
can use Likert scales or ather rating A sustainable practices
systens to quantify responses.

Data analysis of existing datasets related
to plant conservation, ecological health, or ~ nuerical datato answerthelr research
sustainable development indicatorsto : A questions :
|dentlfy potential corelations with plant




#

Qualitative research approaches for determining the link between
Plant Anareness - Sustainable Development -

___________________________________________________________________________________________________________________________________________________________

INTERVIEAS ‘ ‘ CASE STUDES
-~ In-depthinterviews withindividuals or ~ Investigation of specific communities or -
. groupsto understand their beliefs, values, . regions where sustainable practicesare.
i and expenences related to plants and ‘ prominent and exploration of the role of plant |
i sustainable practices awareness in fostering these praqtices
| FOOUS GROUPS| LITERATURE REVEW
i 7 Fousgrap dsssians with Quiitative syetemetic reviews thet use nin- |
participants to explore their plant ~ _nuerical datatoanswer their research
! avxarenesslevels theiranarenessof : A - questions (witha probablespecific focus on
sustalnable developrrent and the ; eth'nobotanya'ethnobldogy studies)




___________________________________________________________________________________________________________________________________________________________

- By working in groups please describe a quantitative or a qualitative research scenario based on the
following questions. Provide details regarding participants, research instrument, data collection

~ anddataanalysis | .
QUANITTATVEResearch ~~ QUALITATIVE Research DLRATION 7 minutes

Question Lbesthelevel Question: Awadbes

o plant avereness have individuals' level of plant

aninpact on indviauals’ avareness influence their 8_,6

; ‘egagenrentin - attitudks and behaviars -

i sustainable develgorment tovardssustainable i

practices? - aevelgorrent?

1
______________________________________________________________________________________________________________________________________________________________________________
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The ab|l|ty to recognize and Lnderstand

relationships, to analyze conplex systens,
to perceive the ways in which systens are
embedded within different domains and
different scales.

The ability to understand and evaluate
multiple futures - possible, probable
and desirable - and to create one's

~ownvisions for the future

_______________________________________________________________________________________

The ability to understand and reflect onthe |
norms and values that underlie one's actions
and to negatiate sustainahbility values
principles, goals and targets, in a context of
conflicts of interests.

________________________________________________

The ability to callectively develop and
inplerment innovative actions that further

sustainability at the local level and further
afield '
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____________________________________________________________________ ; ________________________________________________________________:___________________gnted Nations l

- COLLABORATION COMPETENCY e mm
T i ok e e The ailty toreflect oo rdeinthe |
and respect the needs, perspectives and
actions d athers, and to deal with conflicts G local cormmunity and (global) society,
e continually evaluate and further notivate i
b ' one's actions, and deal with onésfeelingsand
desires '

The ab|l|tyto question nams, practices
and opinions;, reflect on own oné's values,
perceptions and actions and take a
pasition in the sustainability discourse.

The overarching ability to apply different
problem-solving frameworks to con'plex
.sustainability probles and develop viable,
inclusive and equitable solUtion that promote
sustal nable developrrent.

______________________________________________________________________________________________________________________________________________________________________________
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SRES PRETESTSANDPOST-TESTS
 Condting surveys with a tructured e mmns s o
questionnaire to assess the levgl of plant ‘ TR Crnes intitabrid ol
awareness and ESD conpetencies among | plant awareness after exposure to specific
students, teachers, or the general public ; educational interventions that foster ESD

' conpetencies

Data analysis of existing datasets In order
to identify trends, carelations, and ~ nurerical datato answerthelr research

pattems related to plant awarenessand : ; questions.
' ESD conpetencies. :

e e L L e e e B e e L o W el oy e R D e e
.~




___________________________________________________________________________________________________________________________________________________________

INTERMENS CASE STUDIES
| Sesiciraliision i dusss E hnts PR g o
i ucat:: or aqa‘ehl = I'nht i thczin , successful EDprograns that can provide
Prost m_ngptef msr% e | valuable qualitative data on their potential to !
5 SQETee e lcS P pliaE A raise plant awareness effectively. '
| conceéming plant awareness and the :
effectiveness of ESD corpetencies
| FOOLS GROLPS LITERATLRE RBVEW
P Organizing focus graupsto explare ‘Quelitative systeratic reviews thet use non- |
shared gpinions, attitudes, and barmiers ~ _numercal datato ansvxerthe|r research
; related toplant awarenessand ESD - ; ~ Questions. - |

conpetencies.
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___________________________________________________________________________________________________________________________________________________________

By working in groups please describe a quantitative or a qualitative research scenario based on the
' following questions. Provide details regarding participants, research instrument, data collection

and data analysis | i -
QUANITTATIVEResearch QUALITATIVE Research DURATION 7 minutes
Question Towhat extentdo Question: WhAat arethe
Key canpetendies in Education  perceptions and experiences
for Sustainable Levelgorment of educatars regarding the &,,6
(ES) contribute to fastering useof EDkey -
, plant anareness anong canpeterndes forfaslering it
; university students of plant anarenessin their
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Q&A
CONCLLEIONS REGARDING THE
ARST PART OF THEWORKSHOP
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_________________________________________________________________________________________________________________________________________________________________________

How to assess the comprehensmn of plant’s role in human
enwronment in frame of any tool for plant awareness assessment?

_________________________________________________________________________________________________________________________________________________________________________

knowledge |

[ [ ] \

attitudes

______________________________________________________________________________________________________________________________________________________________________________




_________________________________________________________________________________________________________________________________________________________

What kind of knowledge should be included in any instrument ;
for assessment of plant awareness? Which roles of plants in
| human environment are crucial to reach SDG? ’

: oo Write down 3 different roles of plants, which are
Ativity 1 according to your opinion the most important for
: - sustainable development

______________________________________________________________________________________________________________________________________________________________________________




(Testing of'IBS_E activity to.en.hance plant’awarehess (pre-test/post-test):

. Questions:

1. Do you prefer plqnls or animals?

2. How aﬁrad/ve /s for ybu to [earn about plants? (Likerz‘-typé scale question, grade 1=
’bor/ng, g'raa’é 5= gm‘ézing) |

.3’. How much are, according to your opinion, the plam‘:é impd}‘tanf for human

’ environment? (L/kerz‘—z‘ypé scale question, gréa’e I= unimportant, grade 5= very

important

4. Name exactly, how are plants useful for human environment: (open type question)

______________________________________________________________________________________________________________________________________________________________________________




How are plants useful for human environment: production of oxygen

source of food

home for other living
organisms

removing dust

91%
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2%
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Pre-test: 88 % of the respondents prefer animals

Post-test: 88 % of the respondents prefer animals



LPlant Blindness“ vs. ,Plant Awareness“

Learning botany is boring

’..Plants are not doing anything*

To much term'inology

-..

To leés physiology - but PHOTOSYNTHESIS! (critical point)

Mlssmg toplcs In science educatlon CLIMATIC FUNCTION of VEGETATIONI
'ROLE OF PLANTS IN SHORT WATER CYCLEI

______________________________________________________________________________________________________________________________________________________________________________
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Cllmatlc function of vegetatlon as omitted topic in
science education '

Solarradiation

Reflection

Accumulation of

heatin biomass
Evapotransiration /

Sensible heat

Photosynthesis

Ground heat flux




eflection
5-15%

-1 000 W.m*

Solar radiation

Power input daily

<8 kWh.m™

L

Heat

60-70%

|

Evapotranspiration

10-20 %

Soil heat
flux5-10
%

Drained land

Landscape without vegetation, plant biomas and water

Evapotranspiration
70-80 %

eflection

Photosynthesis | #
1%

Soil heat
flux<5%

Lake, meadow,
fOFeSt | e : @:Or):;'._fg_rs't‘,' of South

Bohenfia inteske Budejovice,
¢EZand ENK aps.cz M}

fal
J Landscape with vegetation and water



How plants retain water In the
landscape?

A landscape without vegetation is
< further drying:up. Air is heated from the
S e _hot surface, light warm air with little

ST

O =R o water vapour TTows. rapidly upwarcds,

No water is lost from the landscape with vegetation cover. The heavy : airflow accelerates and the landscape
air with water vapour rises slowly upwards, after condensation the : =) . . dries out further. The short water cycle is

water vapour returns as mist or rain. We call this the short water ‘ : : brokén
cycle. | :

© University of South Bohemia in Ceské Budejovice, CZ and ENKI, o.p.s. CZ



, Tree: transpiration (Sap
3.4 kW... flow 20 litres/hour — output
5 roughly 14 kW

© ENK!, ops.CZ



Sensible heat released on a sunny day from several km of dry land
withouth vegetation is higher than power productlon of the nuclear
power plant.

© ENKI, 0.p.s. CZ




Nuclear power plant 2000 MW
(6600 MW incl. heat production)

Solar energy coming on 2 km= on a sunny day
(2000 MW) is equal to power production of this
nuclear power plant.




. - ~
wg|hols zem: temp 61.2]
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podrot:avg 20.3 ?
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&ake Naivasha, Kenya, sunny
ay

L L L T e, < | ACcacia forest about 20 °C
bare land up to 70 °C

© ENKI, ops.CZ




The topic of cooling function of vegetation is important for SD and attractive for students at schools
« Experience from everyday life
« Simple cheap and user friendly measuring devices for hands-on activities

« STEM topic, lot of posibilities to develop modern teaching activities

* Very good feedback from students
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© ENKI, 0.p.s. CZ and University of South Bohemia in Ceské Budejovice, CZ



What means
,,cooling
efect of

vegetation®”
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vapotranspiration— A Driving Force in Landscape Sustainablility. /n. Irmak A. (ed

le/evapotranspiration-a-driving-force-in-landscape-sustainability
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______________________________________________________________________________________________________________________________________________________________

EP.eople are living in different areas. Should they possess
‘different knowledge of plant role in their environment or is
‘there any crucial knowledge identical for all? Is there any
Erela’tion among the attitudes to plants and level of
‘comprehension of role of plants in our enwronment?

(- ' Imagine, you are preparing a questionnaire to assess plant awareness of respondents
m' living in different areas. By working in groups please create 5 items which should be

included in your questionnaire for assessment of plant awareness. Provide details

regarding the age of participants and/or level of education. Can there be any relation
among the attitudes to plants of respondents from your area and their knowledge ?

DURATION: 10 minutes

Respondents livingin - Respondents Respondents livingin ,_ : |
the city - urban living in the rural the costal (maritime) ‘8& i

landscape landscape areas or wetlands TEAMWORK |

_______________________________________________________________________________________________________________________________________________________________________________




AR Erasmus+ Programme
k% of the European Union

Co-funded by the Erasmus+ Project No. 2021-1-CZ01-KA220-HED-0000302

Education for Plant Literacy e
https://planteducation.eu

6 project partners 5 EU countries 4 onlil1e publications with teaching materials on plant role in our environment
appearing in 2024

OUR MISSION is to improve plant literacy of general public by more efficient

and attractive botany teaching at all school levels which has to be reached via
education of educators, i.e. innovative teachers’ training.

Would you like to know...?

How can a tree cool our environment by the capacity higher than common air —conditioning system?
How can the forests pump the water from the see into the continents?
Why is the shadow under a tree cooler than the shadow under an umbrella?
Why is the atmosphere above the forest smelling?
How to measure these principles at schools?
How to make botany teaching more attractive for students?
...and much more?

. Jihoceska univerzita

. LAPIN YLIOPISTO Diologue

, UNIVERSITY OF LAPLAND rsadariip and
HOCHSCHULE FUR organisational development
Agrar- und Umweltpadagogik

iger Re tspersonli K t

‘ . v Ceskych Budgjovicich

University of South Bohemia
.. in Ceské Budéjovice




______________________________________________________________________________________________________________________________________________________________________

Which are the ideal quantitative and qualitative research approaches for determining
‘the link between Plants-Sustainable Development Goals and Limited Plant
Awareness-Sustainable Development? . | | ' . :

—Whlch are the key competencies in Education for Sustainable Development that
can be used for fostering plant awareness”

How to assess the comprehension of plant’s role in human enV|ronment in frame
of any tool for plant awareness assessment?

In what way can the understanding of plant importance via sustainable education
affect students’ attitudes towards plants?

______________________________________________________________________________________________________________________________________________________________________________
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