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INTRODUCTION 3

POLAND 4

Lesson plans were inspired by visit to Tatra National Park and
exploration of local flora and fauna biodiversity, visit to the Nature
Education Centre and workshops on DNA extraction and
entomology, field work in university green area.

DENMARK 84

Lesson plans were inspired by hands-on exploration of marine
biotope and introduction to marine science tools and techniques,
visit to Middlefart Nature centre and different biotopes in Lille Belt
area, workhop on gastroscience and DNA lab in Vejle School, trip to
Wadden Sea National park, birdwaching and research on coastal
biodiversity.

NORTH MACEDONIA 170

Lesson plans were inspired by field trip to Matka canyon and
exploration of its natural heritage and endemic species, biodiversity
and biotope study visit to Shar Planina National Park, visit to Natural
History museum and workshop on miocene paleontology and
Macedonian geology and mineralogy.

ESTONIA 245

Lesson plans were inspired by visit to Vaibla Bird Ringing station
and workshop on fresh water fishes in limnology centre at
Vortsjarve Lake Museum, visit to Tartu Nature House and workshop
on Estonian wildlife, field trip and fungi workshop in Meenikunno
Bog and Taevaskoja.
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In 2020 a collaboration team of 5 European professional science teachers’
organisations was established to apply for Erasmus+ funding to bring together
educators to improve science education and provide better value for all members
of partners’ organisations. Consortium consisted of Association of Estonian Biology
Educators (Eesti Bioloogiadpetaje Uhing, EBU), Polish Association of Science
Teachers (Polskie Stowarzyszenie Nauczycieli Przedmiotow Przyrodniczych,
PSNPP), Macedonian Biological Society (MakegoHCcko 6Monollko apywTso, MBD),
National Biology and Geology Teachers Association (Associagao Portuguesa de
Professores de Biologia e Geologia, APPBG) and Association of Danish Biologists
(Foreningen af Danske Biologer, FaDB), and in 2021 Erasmus+ KA220 project
“Biology Educators Shaping Tomorrow aka BEST" was applied and granted.

This pioneering project in Erasmus+ framework involved directly more than 120
and indirectly about 1000 teachers to improve science education in respective
countries, also enhance teachers’ motivation, develop their professional and
personal skills and knowledge and share best pedagogical practices in Estonia,
Denmark, North Macedonia, Portugal and Poland. We had 2 main objectives: to co-
create green biology lesson plans and evaluate organisations current state and
perspectives.

This handbook is the result of our work done during the 4 learning, training and
teaching activities carried out in Poland (May 2022), in Denmark (October 2022), in
North Macedonia (in April 2023) and in Estonia (in September 2023). All lesson
plans were created in transnational teams by active teachers involved from all
partner countries, piloted and modified according to the local needs, national
curriculum of science subjects and resources available to introduce science- and
inquiry-based lessons in outdoor settings. The lesson plans were developed during
5 days inspired by exploration field trips, visits to nature centres and workshops
provided by university staff, students, and other professionals engaged in
environmental and science education.

Sharing is caring — that's why all educators at any level in formal or nonformal
science and environmental education are very welcome to use these lesson plans

for free, modify and share according to their needs and best practices.

Yours,
BEST team

ENJOY SCIENCE!
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HOW CAN YOU IMPROVE LOCAL BIODIVERSITY?

Aleksandra Blazhevska, Paulina Palichleb, Meri Heinsalu,
Peter Dahm, Ana Maria Bernardes Pereira

Lesson plan in ENGLISH

In this lesson plan, students will become familiar with the
biodiversity in their local area, they will investigate different
species, working in the field in groups of (4-5) students. To
determine the species, they will use different digital apps such as
SEEK, Google lens, etc. After that, they will work to find solutions
for the improvement of the biodiversity in their local areas.

LEARNING OBJECTIVES, ICT TOOLS AND RESOURCES

SKILLS, AND COMPETENCIES
e smart phone

e To understand what e camera
biodiversity means. e Find
e Toinvestigate different app(https://www.inaturalist.or
species by using digital apps. g/pages/seek app) or other
e 4C skKills. (https://lens.google/#cta-
section)

LEARNER'S ROLE e worksheets

. Stucjlents w'iII work in grc?ups they VV-i|| TEACHER'S ROLE
investigate different species on the field,
and they will make a list of species. The
leader of the group will be responsible for
writing and presenting the list for other
groups. They will discuss the differences
in their lists, and they will make one

Teacher gives instructions,
monitor the work of the
students, guides them through
the process, motivates,
evaluate their work.

common list. ASSESSMENT
Students work in pairs preparing
LEARNING SPACE worksheets with pictures of species
Outdoors and classroom. that they find. They switch

worksheets between other pairs, and
answer the names of the species on
the pictures.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
https://lens.google/#cta-section
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Activity

Introduction

POLAND

SCENARIO DESCRIPTION

Details

Teacher starts the lesson introducing the
problem about the loss of biodiversity.

Duration

5 min

Investigation

Students investigate about different
species working on field(4m2) in groups of
(4-5) students. For determination, the
species they will use different digital apps
such as SEEK, Google lens etc.

20 min

Making list

Students make a list of names of spicies
they find during their investigation.

5 min

Summarizing
results

Leaders of the groups present their lists
for other groups. After that they compare
and combine their findings in one common
list.

10 min

Reflection

Teacher asks students: What they think
about their findings, do they find rich or
poor biodiversity?

5 min
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HVORDAN KAN DU FORBEDRE DEN LOKALE
BIODIVERSITET?

Aleksandra Blazhevska, Paulina Palichleb, Meri Heinsalu,
Peter Dahm, Ana Maria Bernardes Pereira

Lesson plan in DANISH

| denne lektionsplan vil eleverne blive fortrolige med
biodiversiteten i deres lokalomrade, de vil undersgge forskellige
arter, arbejde i marken i grupper af (4-5) elever. For at bestemme
arten vil de bruge forskellige digitale apps som SEEK, Google lens
osv. Derefter vil de arbejde pa at finde Igsninger til forbedring af
biodiversiteten i deres lokalomrader.

LARINGSMAL, FARDIGHEDER IKT VERKTQOIJER OG RESSOURCER
OG KOMPETENCER

. .. . mart telefon
¢ At forsta, hvad biodiversitet * smartteleto

betyder. * kamera
e At undersgge forskellige arter $@9g app ) )
ved at bruge digitale apps (https://www.inaturalist.org/p
. ' ages/seek app) eller andre
e 4C feerdigheder.
(https://lens.google/#cta-
section)
LZARERENS ROLLE e arbejdsark

Eleverne vil arbejde i grupper, de vil

undersoge forskellige arter pd marken, og LARINGSRUM

de vil lave en liste over arter. Gruppens Laereren giver instruktioner,
leder vil veere ansvarlig for at skrive og overvager elevernes arbejde,
preesentere listen i Foran de andre guider dem gennem
grupper. De vil diskutere forskellene i processen, motiverer,
deres lister, og de vil lave en faelles liste. evaluerer deres arbejde.
VURDERING
LZARINGSRUM Eleverne arbejder to og to med at
Udendars og klassevaerelse. forberede arbejdsark med billeder af

arter, som de finder. De skifter
arbejdsark mellem andre par og
svarer pa arternes navne pa
billederne.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
https://lens.google/#cta-section
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Aktivitet

SCENARIE BESKRIVELSE

Detalje

Varighed

Introduktion

Leereren starter lektionen med at introducere
problemet om tabet af biodiversitet.

5 min

Efterforskning

Eleverne undersgger om forskellige arter, der
arbejder pa marken (4m2) i grupper af (4-5)
elever. Til bestemmelse, arten vil de bruge
forskellige digitale apps sdsom SEEK, Google
lens osv.

20 min

Lav en liste

Eleverne laver en liste over navne pa
krydderier, de finder under deres
undersggelse.

5 min

Opsummerende
resultater

lederne af grupperne praesenterer deres lister
foran de andre grupper. Derefter
sammenligner og kombinerer de deres
resultater i én feelles liste.

10 min

Afspejling

Leereren spgrger eleverne, hvad de synes om
deres resultater, finder de rig eller fattig
biodiversitet?

5 min
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KUIDAS SUURENDADA KOHALIKKU ELURIKKUST?

Aleksandra Blazhevska, Paulina Palichleb, Meri Heinsalu,
Peter Dahm, Ana Maria Bernardes Pereira

Lesson plan in Estonian

Selles tunnis tutvuvad opilased kohaliku elurikkusega, uurides
erinevaid liike rihmatéona valitingimustes (4-5) opilastega. Liikide
maaramiseks kasutavad nad erinevaid digirakendusi nagu SEEK,
Google'i Lens jne. Seejarel tootavad nad vilja lahendused kohaliku
elurikkuse suurendamiseks.

OPITULEMUSED, OSKUSED JA IKT VAHENDID
PADEVUSED
« M8ista, mida tdhendab * nutitelefon

e kaamera
e otsi rakendust
(https://www.inaturalist.org/p

ages/seek app) véi muud
(https://lens.google/#cta-

elurikkus.
e Uurida erinevaid liike
digitaalsete rakenduste abil.
e 4C-oskused

section)
OPPIJA ROLL « t&8lehed
Opilased té6tavad riihmades, uurivad B
erinevaid liike valitingimustes ja koostavad OPETAJA ROLL
liikide nimekirja. RUhma juht vastutab Opetaja annab juhiseid, jalgib
nimekirja koostamise ja esitlemise eest dpilaste t66d, juhendab neid
teiste ruhmade ees. Nad arutavad protsessi kdigus, motiveerib ja
erinevusi oma nimekirjades ja koostavad hindab nende t88d.
Uhise nimekirja.
HINDAMINE
B Opilased tédtavad paarides,
. OPIKESKKOND koostavad tédlehti liikide piltidega,
Oues ja klassiruums. mida nad leidsid. Nad vahetavad

tdédlehti teiste paaridega ja vastavad
piltidel olevate liikide nimedele.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
https://lens.google/#cta-section
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TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus

Opetaja alustab tundi, tutvustades
Sissejuhatus probleemi kohaliku elurikkuse 5 min
vahenemisest.

Opilased uurivad erinevaid liike
valitingimustes (4m2) rthmades (4-
5) dpilastega. Liikide maaramiseks
kasutavad nad erinevaid
digirakendusi nagu SEEK, Google lens
jne

Valitood 20 min

Opilased koostavad nimekirja
Labor/klassiruum liikidest, mida nad oma valit6dl 5 min
leidsid.

RUhmajuhid esitlevad nimekirja
teistele rthmadele. Seejarel
vordlevad nad oma leide ja
koostavad Uhise nimekirja.

Tulemuste kokkuvote 10 min

Opetaja kisib dpilastelt, mida nad
oma leidudest arvavad, kas nad
leiavad, et kohalik elurikkus on suur
vOi vaike?

Reflektsioon 5 min
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KAKO MOXXETE OA IO NOAOBPUTE
BNWOOUBEP3UTETOT BO BALULATA OKOJIUHA?

Aleksandra Blazhevska, Paulina Palichleb, Meri Heinsalu,
Peter Dahm, Ana Maria Bernardes Pereira

Lesson plan in MACEDONIAN

Bo oBOj HacTaBeH 4Yac, yYeHMLUUTEe Ke ce 3ano3HaaT co b6moamnBep3mnTeToT BO
HUBHOTO JIOKAJIHO ONKpPY)XXYyBake, K€ UCTPa)XKyBaaT pa3/Iu4uHUN PaCTUTEJTHMU
BUOOBM, paboTejKkn Ha TepeH Bo rpynu (oA 4-5 yueHuum). 3a aa ro ogpeapar
BMAOT, TUE K& KOPUCTAT Pa3/IMMHU AUTUTANTHU aniMKaumm Kako wTto ce SEEK,
Google lens uTtH. NMNocne Toa, TMe Ke paboTaT Ha U3HaolFaHe pelleHMnja 3a
nopo6pyBarbe Ha 6MonowKaTa pa3sHOBUAHOCT BO HUBHUTE JIOKa/lHU o6nactu.

HACTABHMU LLEJ/TUN, BELULTUHU UKT AJTIATKU U PECYPCHU
U KOMMETEHLMU « CMapT TenedoH
e [a pasbepaT WTO 3HaUM BuogmBepanTeT. « ®oTo anapaT
e [a ncTpakyBaaT pasfiMyHU pacTUTENHN e Seek app
BWOOBU CO KOPUCTEHE Ha AUTUTaNHU (https://www.inaturalist.org/p
annukauun. ages/seek app) or other
e 4C BeWTUHM (KOMYHUMKaLUMja, copaboTKa, (https://lens.google/#cta-
KPWUTUYKO pasMmnCyBarbe U KPeaTUBHOCT). section)
e OUrnTanHu KOMNeTeHunun. e PaBOTHU NUCTOBMU
YOrA HA YYEHUKOT YJTIOrATA HA HACTABHUKOT
YyeHnunTte ke paboTaT BO rpynu U Ke HacTaBHMKOT MM gaBa yrnaTcTBa Ha
NCTpaXKyBaaT Pas3fIMYHU pacTUTENHU y4eHuLUUTe, ja cneamn HMBHaTa
BWOOBW Ha TEPEH U Ke HanpaBaT CMUCOK paboTaTa, rM BOAW HMU3 NMPOLLECOT,
Ha BMOOBW. [lngepoT Ha rpynaTa ke 6bupae M MOTUBMPA U ja OLEeHYyBa HUBHATa
OArOBOPEH 3a MOAroTBYBaHE U paboTa.

npeseHTUparbe Ha CMUCOKOT npeq
opyruTe rpynu. Tue Ke pasrosapaar 3a
PasNMUKNTE BO HUBHUTE CMUCOLM U Ke

HanpaBaT efHa 3aefHMWYKa NUcTa.

OLIEHYBAHME
YyeHunuute paboTtaT BO Naposu

MOAroTBYBAjKM HACTaABHW JIMCTOBU CO CAUKM
o pacTUTENHUTE BUAOBUTE LUTO '
MNPOHaLLMe BO HUBHOTO UCTPaXyBare. [oToa,
rM MeHyBaaT paboTHMU MTMCTOBU CO APYrH
NPOCTOP 3A YYEHE napoBU, r'M 3anuLlyBaaT Ha3MBUTE Ha
Ha OTBOPEHO 1 BO YUMAHMLA. pPacTUTENHUTE BUOOBUTE NPETCTAaBEHU CO

CNUKuTe.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
https://lens.google/#cta-section
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AKTUBHOCT

ornnc HA CLEHAPUOTO

OdeTaneH onuc

BpeMeTpaeme

BoBep,

HacTaBHMKOT ro 3arno4yHyBa 4acoT CO
3ano3HaBarbe Ha y4eHULMTe co NpobreMoT Koun
ce ogHecyBa Ha HaManyBarbe Ha 6MonoLuKaTa
pPa3HOBUOHOCT.

5 MuH.

NcTpaykyBare

YueHuumTte BO rpynu (og 4-5) nctpaxkysaat
Pas3nMYHM PacTUTENHU BUOOBU BO YYUNTULLIHNOT
0BOp Ha onpegeneH npocTtop o (4m2). 3a
ogopenyBarbe Ha BUOOBUTE, TUE KOpuUCTaT
Pa3NUYHU OUTUTaNHM annkaumm Kako LTo ce
SEEK, Google lens ntH.

20 MUH.

N3paboTKka Ha
nucTa

YyeHuumnTe npaBaT iIMcTa CO Ha3nBUTE Ha
pacTtuTenHnTe BMgoBum LLUTO ' HaoraaT BO TEKOT
Ha HNBHOTO UCTpPaXXyBarbe.

5 MuUH.

CyMupare Ha
pesynrtaTtuTte

NlnpepuTe Ha rpynuTe rv NpeseHTrpaaT cBoUTe
NNCTU O, UCTpaXKyBarbaTa npeg opyrute rpynu.
Mocne Toa, TMe rv cnopenyBaaT U '
KOMBWHMpaaT CBOUTE IUCTU BO efHa 3aefHMNYKa
nucTa.

10 MUH.

Pednekcuja

HacTaBHUKOT rn npawlyea yyeHuymte: LLITo
MUcnaT 3a [OBUEeHUTe pe3ynTaTuTe og HUBHOTO
MCTpaXKyBarse, fanm 61MonoLLKa pa3sHOBUOHOCT

e 6oraTa unm cnpomallHa?

5 MUH.
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COMO PODEMOS MELHORAR A
BIODIVERSIDADE LOCAL?

Aleksandra Blazhevska, Paulina Palichleb, Meri Heinsalu,
Peter Dahm, Ana Maria Bernardes Pereira

Lesson plan in PORTUGUESE

Neste plano de aula os alunos irao familiarizar-se com a biodiversidade da
sua localidade, irdao investigar diferentes espécies, trabalhando no campo,
em grupos de (4-5) alunos. Para determinar as espécies, utilizarao diferentes
aplicacoes digitais como SEEK, Google lens, entre outras. Depois disso,
trabalharao para encontrar solugdes para a melhoria da biodiversidade na
sua localidade.

OBJETIVOS DE APRENDIZAGEM
E COMPETENCIAS

e Compreender o significado de
Biodiversidade.

e Investigar diferentes espécies atraves
de aplicagdes digitais.

e 4C skKills.

PAPEL DO ALUNO

Os alunos trabalhardo em grupos,
investigardo diferentes espécies no
campo e fardo uma lista de espécies. O
lider do grupo sera responsavel por redigir
e apresentar a lista na frente dos demais
grupos. Eles discutirdo as diferencas entre
as suas listas e fardo uma lista comum.

ONDE OCORRERA A
APRENDIZAGEM?

Ao ar livre e na sala de aula.

FERRAMENTAS E RECURSOS DE TIC

e smartphone

e cdmara

e aplicagdes:
(https://www.inaturalist.org/p
ages/seek app /
https://lens.google/#cta-
section / ou outras

e fichas de trabalho

PAPEL DO PROFESSOR

O professor da instrugdes,
acompanha o trabalho dos alunos,
orienta-os no processo, motiva-os,

avalia o seu trabalho.

AVALIACAO

Os alunos trabalham em pares
preenchendo as fichas com fotos
das espécies que encontraram. Eles
trocam as suas fichas com os outros
pares e respondem aos nomes das
espécies nas imagens.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
https://lens.google/#cta-section
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DESCRICAO DO CENARIO

Atividade Detalhe Duracao

O professor inicia a aula
Introducgéo apresentando o problema da perda 5 min
de biodiversidade.

Os alunos investigam diferentes
espéecies trabalhando no espago
exterior (4m2) em grupos de (4-5)
Investigagao alunos. Para determinar as espécies, 20 min
eles usarao diferentes aplicativos
digitais, como SEEK, Google Lens,
etc.

Os alunos fazem uma lista de nomes
Lista de espécies de espécies que encontraram 5 min
durante a investigagéo.

Os lideres dos grupos apresentam as
suas listas aos outros grupos. Depois

Resumo dos resultados . . 10 min
disso, comparam e combinam as
suas descobertas numa lista comum.
O professor pergunta aos alunos o
~ ue pensam sobre as suas .
Reflexao quep 5 min

descobertas: consideram que a
biodiversidade é rica ou & pobre?
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CZY POTRAFISZ UDOWODNIC LOKALNA
BIOROZNORODNOSC?

Aleksandra Blazhevska, Paulina Palichleb, Meri Heinsalu,
Peter Dahm, Ana Maria Bernardes Pereira

Lesson plan in POLISH

Podczas tej lekcji uczniowie poznaja bioréznorodnosé¢ okolicy, w ktérej
miesci sie szkota. Beda rozpoznawac rézne gatunki zwierzat, grzybow i
roslin, pracujac w terenie. Praca bedzie odbywata sie w grupach (4-5
osobowych). W celu okreslenia gatunku znalezionego organizmu,
uczniowie skorzystajg z réoznych aplikacji dostepnych do pobrania na
telefon np. SEEK. Odpowiedza na pytanie czy lokalna bioréznorodnosé¢
jest duza czy mata, a takze sprobuja sie zastanowié¢ nad tym, w jaki
sposéb mog3 ja zwiekszyé.

CELE NAUCZANIA, NARZEDZIA | ZASOBY
UMIEJETNOSCI | KOMPETENCIJE e telefon komorkowy z
e Zrozumienie znaczenia dostepem do aparatu
e Seek

bioréznorodnosci.

e Oznaczenie gatunkow przy pomocy
dostepnych aplikacji mobilnych.

e Rozwoj: krytycznego myslenia,
kreatywnosci, wspotpracy, komunikaciji.

(https://www.iNaturalist.org/p
ages/seek_app) or other
(https://lens.google/#cta-
section)
e zeszytidtugopis
GLOWNE ZADANIA NAUCZYCIELA
Nauczyciel monitoruje przebieg pracy,
Uczniowie pracujgc w grupach, znajdujag motywuje, odpowiada na pytania,
rozne gatunki organizmow na okreslonym ocenia efekt finalny.
obszarze. Za pomocga aplikacji oznaczajg

GLOWNE ZADANIA UCZNIOW

znalezione gatunki i sporzadzaja liste. OCENA
Lider kazdej grupy jest odpowiedzialny za Uczniowie pracujg w parach,
przedstawienie listy pozostatym przygotowuja karty pracy ze
uczestnikom grup. zdjeciami znalezionych gatunkow.
Zamieniajg sie z innymi grupami
MIEJSCE PRACY swoimi zdjeciami/rysunkami, a
Szkolny ogrod, sala lekcyjna. uczestnicy odgadujg nazwy

przedstawionych organizmow.
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SCENARIUSZ LEKCIJI

Aktywnosc¢ Szczegoty (o7 221

Nauczyciel rozpoczyna lekcje omawiajgc

. . g 5 min
konsekwencje utraty bioréznorodnosci.

Wprowadzenie

Uczniowie, pracujgc w grupach, szukaja
gatunkow na okreslonym obszarze. W celu
Poszukiwanie okreslenia gatunku znalezionego 20 min
organizmu uczniowie korzystajg z aplikacji

mobilnych np. SEEK.

Uczniowie sporzadzaja liste nazw

Tworzenie listy , . . 5 min
gatunkow, ktore znalezli.
Liderzy grup prezentujg swoje listy przed
Podsumowanie innymi grupami. Nastepnie porownujg i 10 min
pracy tagcza swoje odkrycia na jednej wspolnej
liscie.
Nauczyciel pyta uczniow, co myslg o
Whioski swoich odkryciach, czy uwazajg, ze 5 min

bioréznorodnos¢ na badanym obszarze
jest duza czy niska?
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RECREATING AN ECOSYSTEMS

Jakob Andersen, Nuno Correia, Biljana llieva,
Magdaelena Jarzebowska, Ulle Sillasoo

Lesson plan in ENGLISH

2*45 minutes lesson about ecosystems restoration options.
(~35 min - outdoor, the rest of the time - indoor)

LEARNING OBJECTIVES, SKILLS ICT TOOLS AND RESOURCES

AND COMPETENCIES
e Cell phones - to take

e The ability to perceive and identify photographs and use apps to
the elements of living and non-living recognize the species/objects
nature. e Google lens app (and other

e Understanding trophic levels, food apps to recognize natural
webs and the cycle of matter. objects available) - to

» Organizing the organisms to their recognize the species/objects
role in the ecosystem. (https://lens.google/)

e Understanding how a given e iPad or any tablet - to work
ecosystem works. with Padlet

¢ The ability to work in pairs and
groups (cooperation and TEACHER'S ROLE

communications skill).

e The ability to use software
connected with recognizing
elements of nature.

Moderating role: to create a learning
environment for students (guide
outdoors to the working field, explain
the tasks, divide or help to divide into
teams, guide back to the building,

?
LEARNER'S ROLE create a Padlet forms to gather

Active role: to discover and learn by collected data, create a checklist to
going through all the stages of the assess student’s learning, and support
research work (described below). at each stage of the work).

LEARNING SPACE ASSESSMENT

The lesson takes place partially in the Filling a checklist when given

school classroom and partially students presenting their idea of

outdoors (any green area available). ecosystem
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SCENARIO DESCRIPTION

Activity Description Duration

Creating 3 analogous student’s groups, walking to the

working field (outdoor) and briefly explaining the tasks. 15 min

Introduction

Every group in the working field for about 20 minutes
takes as many photos as possible of different:
group 1: plant species,
group 2: animal species (including traces, excrements,
nests, etc)

Documentation group 3: nonliving objects of nature. 20 min
Every group during photographing simultaneously
identifies species/objects, using dedicated app (f.e.
Google lens) and writes down names of their findings
(and also additional information about their
environment)

Every group put its findings (photos + names +
additional informations) in ready forms in Padlet (one 15 min
for plants, one for animals, one for nonliving elements).

Organization of
data

Moving back inside the school or to a different place

Ice-breaking where students continue the work. > min
Students create new groups. In every new group there
are 3 students (one from previous group 1 - plant
specialist, one from previous group 2 - animal
Building specialist and one from the previous group 3 - nonliving 20 min
Ecosystems objects of nature specialist). Every group organise

Padlet-data collected in the field into simple
ecosystem with food web (who eats who) and basic
cycle of matter.

Discussion of the results. Each group briefly presents (~
Presentation 1 min.) its ecosystem. The other groups evaluate their 15 min
efforts using a pre-made checklist.
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REGENERACAO DE ECOSSISTEMAS

Jakob Andersen, Nuno Correia, Biljana llieva,
Magdaelena Jarzebowska, Ulle Sillasoo

Lesson plan in PORTUGUESE

Descreva as ideias principais do plano de aula e a sua duracao, no
maximo de 10 frases, 2 X 45 minutos.
Primeira parte - uma aula ao ar livre/na natureza (45 minutos).
Segunda parte - uma aula em sala de aula (45 minutos).

OBJETIVOS DE APRENDIZAGEM
E COMPETENCIAS

e Trabalhar em pares ou em grupos

(competéncias de comunicagéao). FERRAMENTAS E RECURSOS DE TIC
e Competéncias em TIC. e smartphone / IPad
e |dentificar a natureza viva e ndo viva ¢ aplicagdo Google Lens (e
(tipos de fungos, plantas e animais e outras Apps de identificagéo
rochas). de espécies).

e Descrever niveis troficos.
e Criar cadeias alimentares num
ecossistema.
PAPEL DO PROFESSOR

PAPEL DO ALUNO e criar fichas de trabalho para
preenchimento

e explicar as tarefas (atribuigdes) de
cada equipa, individualmente

e ajudar os alunos em todas as fases
do seu trabalho

e passar em todos os niveis de
trabalho de pesquisa

e criar o seu proprio ambiente de
aprendizagem unico

ESPACO DE APRENDIZAGEM AVALIAGAO

Sala de aula e ao ar livre (no patio da Checklist para avaliagéo na
escola/na natureza). apresentacdo dos resultados.
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DESCRICAO DO CENARIO

Atividade Detalhe Duracgao

e Criagdo dos grupos de alunos (3 alunos por cada
grupo)

e Como chegar ao local da pesquisa (patio da
escola/parque/natureza)

e Explicagdo das tarefas (atribuigdes).

Introdugéo 15 min

e Fotografar e identificar espécies usando o
aplicativo Google Lens

Documentagdo | ¢ Preenchimento da ficha de trabalho com 20 min

informacgdes sobre as espécies identificadas de

fungos, plantas e/ou animais.

Organizagao Carregar dados (em forma de posts) parauma 15 min
dos dados plataforma, por exemplo no Padlet.
Pausa Regresso a sala de aula. 5 min
Reagrupamento de dados e criagdo de um ecossistema
Elaboragéo de qgue inclua dados sobre espécies identificadas e a sua 20 min

ecossistemas participagao nas cadeias alimentares, nos niveis
troficos e no ecossistema em geral.

Apresentacgéo Apresentacgdo e discussédo dos resultados obtidos. 15 min
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GENSKABELSE AF @KOSYSTEMER

Jakob Andersen, Nuno Correia, Biljana llieva,
Magdaelena Jarzebowska, Ulle Sillasoo

Lesson plan in DANISH

Beskriv hovedideerne i lektionsplanen og varigheden i maksimalt
10 saetninger 2 x 45 minutter.
Forste del - en lektion udendgrs/i naturen (45 minutter)
Anden del - en lektion i et klassevaerelse (45 minutter)

LARINGSMAL, FARDIGHEDER IKT VERKTOIJER OG RESSOURCER

OGC KOMPETENCER
Mobiltelefon, iPad, Google linse-

app (og andre apps til
artsidentifikation).

e Arbejd i par eller grupper
(kommunikationsevner).

e |IKT-feerdigheder.

e Vil eleven kunne identificerer levende og
ikke-levende natur (typer af svampe, planter
og dyr og sten).

e Beskriver trofiske niveauer. Leereren skal:

o Skaber fgdekaeder i et gkosystem. e at oprette arbejdsark til at udfylde,
e at forklare hvert teams opgaver

(opgaver) individuelt,
Det skal eleverne at hjeelpe eleverne pa alle stadier af
e at besta alle niveauer af deres arbejde.
forskningsarbejde,
e at skabe deres eget unikke
laeringsmiljga. Tjekliste til evaluering ved
preesentation af resultaterne.

LARERENS ROLLE

LARERENS ROLLE

VURDERING

LARINGSRUM

Klasseveerelse og udendars (i
skolegarden/i naturen).
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BESKRIVELSE AF LEKTIONSSCENARIET

Aktiviteter Detaljer Varighed
Oprettelse i en gruppe studerende (3 elever hver).
. Sa&dan kommer du til forskningsstedet )
Introduktion o . 15 min
(skolegard/park/natur). Forklaring af opgaver
(opgaver).
Fotografering og identifikation af arter ved hjeelp af
Dokumentation Goog.le lens appUnyId§I.se af arbejdsarket med 20 min
oplysninger om de identificerede arter af svampe,
planter eller dyr.
Organisering af Upload af data (i form af indleeg) til en platform, for .
15 min
data eksempel Padlet.
. Vende tilbage til klasseveerelset eller et andet sted .
Hvile S min
for at leere.
Tilfoj ekstra reekker, hvis det er
Udarbejdelse af andvendlgt.Omgrprperlng af data og skak?glse af et ‘
skosvstemer gkosystem, der vil omfatte data om identificerede 20 min
Y arter og deres deltagelse i fgdekeeder, trofiske
niveauer og i gkosystemet generelt.
. Preesentation og diskussion af de opndede .
Preesentation 15 min
resultater.
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PE-KPEUPAHE HA EKOCUCTEMUTE

Jakob Andersen, Nuno Correia, Biljana llieva,
Magdaelena Jarzebowska, Ulle Sillasoo

Lesson plan in MACEDONIAN

Bo MakcUMyM 10 peyeHULUM onuLueTe MM rnaBHMTe UAEU Ha MNJIaHOT 3a Yac mu
BpeMeTpaerwheTo
2 X 45 MUHYTM ;
MNpB aen - eneH HacTaBeH Yac Ha oTBopeHo/ Bo npupopaa (45 MUHYTH)
BTop Aen - eAeH HacTaBeH 4ac, BO yYuaHuUua (45 MUHYTH)

HACTABHW UEJTN, BELULTUHU UKT AJTATKU U PECYPCH
N KOMMETEHLUUU

e paboTa BO MapoOBU UNU TPyMu
(KOMYHUKaLNCKN BELLUTUHMN)

e VKT BewTUHK

e YUEHUKOT Ke MOXKe fa naeHTudurKyBa xmea
M HeXXuBa npupona ( BUOoBW Ha rabu,
pacTeHuja N YXMBOTHU N Kapnu) YNOrATA HA HACTABHUKOT

e onuwyBa TPOPUYKM HMBOA

e Kpeupa CUHLIMPU Ha UCXpPaHa BO EKOCUCTEM

MobuneH TenedoH, iPad, Google
lens app (1 opyrv annmMkaumm 3a
noeHTudumKkaumja Ha BUOOBM).

HacTaBHUKOT Tpeba:

e [a Kpeupa HacTaBHMU INCTOBMU 3a

YNOrA HA YYEHUKOT nonosHyBame

e narun objacHW 3apaunTe
(saponyeHunjaTa) Ha CEKOj TUM
noeouHe4vyHo

e [a MM NnoMmara Ha ydyeHuumuTe BO
ceKoja ¢asa on HMBHaTa paboTa

YyeHuyute Tpeba:

e 0a TI'M TMNOMWHAT CUTEe HMBOA Ha
McTpaykyBauyka paboTa

e [a KpeupaaT CBOja YHMKATHa cpefunHa 3a

yyerbe
MPOCTOP 3A YUYEHE OLIEHYBAME
YumnHuua v Ha OTBOpPeHo (BO Yek nncTa 3a oueHyBare Npu Npe3eHTUpare Ha

yuyunuiieH osop/Bo Npupoaa). pesynrtaTtuTe.
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ornnuc HA CLEHAPUOTO

AKTUBHOCTHU Adetanu BpeMeTpaeme
Kpeuparbe Ha rpynu og ydeHuum (no 3
yeHuka) OBmykere 0o MeCTOTO 3a UCTPaXKyBare
Boeep Y ) A A . pany 15 MUH.
(yymnuwen peop/napk/npupopna) ObjacHyBarbe Ha
3apaunTe (3agonykeHunjaTa)
doTorpadpuparse n ngeHTUdMKaLumja Ha BUAOBUTE CO
KopucTerse Ha annukauumjata Google lens
appllononHyBare Ha HACTaBHUOT JIUCT CO 20 MUH.
JOoKyMeHTUnpare
MHPopMaLMM 3a UOEHTUPUKYBAHUTE BUOOBU rabu,
pacTeHuja U >XMUBOTHMW.
OpraHunsaumja MpuKadyBarbe Ha nogaTtoumTe (BO BMA Ha NOCTOBK) Ha 15 MUk
Ha nogaTouuTe HeKoja nnatdopmMa, Ha npumep Padlet. ’
Ooaomop BpaKkarbe BO yYMTHMLE UK Ha OPYrO MECTO 3a y4erse. 5 MUH.
Mperpynupare Ha NogaToumTe N Kpenparse Ha
€KOCUCTEM BO KOW Ke BuaaT BKIyYeHu nogaToumTe 3a
N3paboTka Ha Y
MOeHTUOUKYyBaHUTE BULOBU, U HUBHO YYECTBO BO 20 MUH.
eKocucTemMu
CUHLIMPUTE Ha UCXpaHa, TPODUYKNUTE HMUBOA, U
BOOMLUTO BO EKOCUCTEMOT.
MpeseHTayuja MNMpeseHTauMja U OUCKYyCUja 3a [OBUEeHUTe pesynTaTu. 15 MUH.
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TWORZYMY EKOSYSTEM

Jakob Andersen, Nuno Correia, Biljana llieva,
Magdaelena Jarzebowska, Ulle Sillasoo

Lesson plan in POLISH

2 X 45 minut
(w tym ~50 min. na zewnatrz - jakikolwiek zielony teren w odlegtosci 5
min. od budynku, reszta w
budynku)

CELE NAUCZANIA,
UMIEJETNOSCI | KOMPETENCIJE

Umiejetnos¢ dostrzegania i
identyfikowania elementow przyrody
ozywionej i nieozywionej.

Zrozumienie poziomow troficznych,
sieci troficznych i cyklu obiegu materii.
Przyporzadkowanie organizmu do roli,
jakg petni w ekosystemie.

Zrozumienie jak dziata dany ekosystem.

Cwiczenie pracy w grupach (rozwijanie
umiejetnosci komunikacyjnych i
wspotpracy.

Umiejetnos¢ korzystania z
oprogramowania zwigzanego z
rozpoznawaniem elementoéw przyrody.

NARZEDZIA | ZASOBY

telefony komorkowe -
(preferowane dla kazdego
ucznia, minimum jeden na
grupe) - do wykonania

zdjec obiektow przyrodniczych
w terenie oraz do rozpoznania
ich z uzyciem odpowiednich
aplikacji

aplikacja Google lens (lub
jakakolwiek inna do
rozpoznawania obiektow
przyrodniczych) wgrana na
telefon (https://lens.google/)
iPad lub jakikolwiek tablet -
(jeden na grupe) do pracy z
aplikacjag Padlet

aplikacja Padlet - aby zebrac¢c w
jednym miejscu dane z czesci
terenowej i zorganizowac je w
ekosystem
(https://pl.padlet.com/)
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GLOWNE ZADANIA UCZNIOW GLOWNE ZADANIA NAUCZYCIELA
Aktywna: odkrywac i uczyc¢ sie poprzez e moderacyjna: stworzenie
przejscie przez wszystkie fazy pracy srodowiska i sytuacji do
(opisane ponizej). zdobywania wiedzy (wybor

terenu do czesci
e terenowej lekcji, zaprowadzeni

MIEJSCE PRACY uczniow na teren, wyjasnienie
zadan, pomoc w podziale na
Zielony teren (jakikolwiek, grupy
najlepiej oddalony o 5 min od e odprowadzenie uczniow do
budynku, w ktérym odbywa sie budynku, stworzenie Padletu,
druga czesc w ktorym uczniowie mogag
lekcji) + budynek (szkota lub umieszczac swoje
inny gdzie uczniowie moga e zdjeciaitworzy¢ ekosystemy,
dokonczyc¢ prace). stworzenie formularza do

wzajemnej oceny prac grup,
wsparcie na kazdym etapie

pracy)

OCENA

Wzajemna ocena grup w czasie
prezentacji, wg formularza
stworzonego przez nauczyciela.
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SCENARIUSZ LEKCIJI

Aktywnosc¢ Szczegoty Czas

Nauczyciel prowadzi uczniéw w terenidzieliichna 3
rownoliczne grupy:
grupa 1 - specjalisci od roslin
grupa 2 - specjalisci od zwierzat
grupa 3 - specjalisci od obiektow nieozywionych
(uczniowie nie musza na tym etapie by¢ rzeczywistymi
ekspertami z tych dziedzin; nazwy grup odzwierciedlaja
jedynie czym gtéwnie bedzie zajmowac sie dana grupa),
okresla granice terenu badawczego oraz wyjasnia zadanie
kazdej grupy.

Wstep 15 min

Kazda z grup fotografuje na wskazanym terenie napotkane
gatunki lub obiekty nieozywione (zgodnie z nazwg grupy -
czyli grupa specjalistow od roslin fotografuje rosliny,
specijalisci od zwierzat fotografujg zwierzeta lub ich slady

Dokumentacja itd.).
terenowa Zaraz po zrobieniu zdje¢ uczniowie identyfikuja 20 min
sfotografowane gatunki/obiekty za pomoca aplikacji
Google lens (lub innych dostepnych o tej samej funkciji).
Znalezione nazwy zapisujg, podobnie jak dodatkowe
informacje, ktore wyswietlg im sie o danym gatunku
(np preferowane siedlisko, pokarm etc.).

Kazda grupa umieszcza swoje znaleziska (zdjecia + nazwy +
dodatkowe informacje) w przygotowanych wczesniej
formularzach w Padlecie (osobno dla roslin, osobno dla
zwierzat i osobno dla obiektéw nieozywionych).

Zebranie i
uporzadkowanie
danych z terenu

15 min

Zmiana miejsca

Powrdt do budynku szkoty 5 min
pracy




Aktywnosc

Co-funded by the
Erasmus+ Programme be/_'-)t

of the European Union ... & N

POLAND

Szczegoty

Uczniowie tworzg nowe grupy. W kazdej nowej grupie
znajduje sie 3 ucznidéw (jeden z poprzedniej grupy 1, czyli
specjalista od roslin, jeden z grupy 2, czyli specjalista od

Biology Educator
Shaping Tomonrow

L

Tworzenie . . . L - .
ekosystemow zwierzat oraz jeden z g.rup.y 3,‘czyl| specijalista od obiektow 20 min
nieozywionych).
Kazda nowa grupa organizuje dane zgromadzone w
Padletach w prosty ekosystem, z siecig pokarmowg
(zaznaczeniem kto kogo zjada) i prostym obiegiem materii.
Kazda grupa krotko (~ 1 min.) prezentuje stworzony
. ekosystem.
Prezentacje Pozostate grupy oceniajg prawidtowos¢ ekosystemu, wg 15 min
ekosystemow ’

wczesniej przygotowanej listy punktow waznych dla
zaliczenia zadania.
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THE GREEN GAME

Maria Assunc¢ao, Ania Mucha, Kent Tobiasen, Simona Jovevska, Inga Kangur

Lesson plan in ENGLISH

When the teachers from all 5 countries found that the main
concern is the students' distance from nature and its decreasing
familiarity, they jointly found that one of the ways to restore the

connection with nature is to give tasks where the students can use
their senses and feel. the colors, the smells, the tastes, the sounds
of nature, surfaces, structures.

Activities for different senses were suggested, from which the
teacher can choose and adapt them specifically to his students and
according to their age. You could also try to perform the selected
activities as playfully as possible. 1-2 activities can be completed
within 1 hour (45 min), if there are several lessons in a row (ideally
4-5 lessons), then you can choose different activities for all senses
and preferably as task points (game slots) so that each group can
solve different tasks. All the teachers who were the authors prefer
to be in nature without a phone, but in the end we came to the
conclusion that we should just use the phones as assistants for
teaching purposes. A nice option is for the teacher to create, for
example, a game that can be played on a smart device in the

"Actionbound" program, where you can use QR codes, pictures,

sounds, location and knowledge tests. Finally, Green Game Day
could have 1 hour for recaps with mini exhibits and presentations or

posters on what was perceived, learned and learned.
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THE GREEN GAME

GOALS, SKILLS, COMPETENCIES

Bring nature closer to students by
sensing, trying, experimenting and
enjoying.

Development of research skills.
Gain experience using apps.
Development of cooperation skills.
Development of analytical sKills.
Practice formulating and presenting
results.

THE STUDENT'S TASKS

Be active in all phases of the activity,
read the instructions carefully and, if
necessary, ask the teacher for advice
Take your smart device with you,
download any the app you want to use.
Help bring resources from the school
building to outdoor activities

make observations in nature without
harming it.

Collaborate with peers and be ready to
present your cognitive activity and
acquired knowledge.

LEARNING ENVIRONMENT

The nature of the school's surroundings or
a nearby park or school garden, school
laboratory/classroom.

ICT TOOLS AND RESOURCES

Apps (iNaturalist, PlantNet,
Magnifier&Microscope, Obsidentify,
Lens, Actionbound, Padlet, Flora
Incognita, Siuts, eBird),

Smart devices: personal
smartphones or school tablets with
internet

Projector and computer if a
presentation has been decided.
The necessary tools to carry out the
chosen practical work.
Binoculars/microscope, magnifying
glass, book/picture markers.

Poster paper and markers, other
stationery.

THE TEACHER'S TASKS

Creating instructions for selected
tasks, chaining tasks into a single
game activity (a kind of story,
Actionbound
https://da.actionbound.com/first-
steps).

Compilation of the list of tools for the
selected tasks and their acquisition
and preparation.

Introduction to the use of apps.
Division of students into groups,
necessary.

Individual guidance of groups during
work, advice on planning the group's
summary presentation.

Giving and acknowledging positive
feedback.



https://en.actionbound.com/first-steps
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THE GREEN GAME

EVALUATION

In groups, the students present the tasks
they have completed and describe what
they saw and felt and what experience it
gave them. The finished ones are displayed
next to it Photo collages, bites from
natural food plants or medicinal teas,
recordings, listening to podcasts are
offered. The group can also prepare a
mini-exhibition, make a poster or a
presentation on the computer.

The teacher leads the discussion and the
exchange of experiences, gives positive
feedback and evaluates the students'
contribution and activity in group work
(notes can be taken along the way),
acknowledges new knowledge gained.
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Description of the activity Duration

Find, identify, photograph plants with different colored

Vision . 30-45 min
flowers. Creating a photo collage.
Searching for leaves of different shapes (including
simple and compound leaves), identification of plants.
Sheet
. 20- i
1) to take pictures and make a photo collage 0-30min
2) draw/ create a picture on paper with colored
pencils/
3) take a clay impression from a page
4) lamination with a laminating machine in A4 or AS size
between films for use as teaching material in the winter
period. .
2*45 min

Recommendation: First let it dry for a week under
newspaper and solder and keep the laminated leaves in
the dark so that the chlorophyll does not break down
and the leaves do not shrivel.

Collecting (2-3) leaves of ornamental trees or shrubs of
different colors and performing chromatography to
separate different pigments See the work instructions
in the attachment below or using the search term
"chromatography of leaves" on YouTube, you will find
more. instructional videos that could also function as
work instructions for older students, e.g.
https://www.youtube.com/watch?v=k7QdZKB2KFY

(Huvi Outdoor Outdoor science: capillary force 30-45 min
separates colors and feeds trees / chromatography 2.12
in Estonian, good explanation for younger people)
https://www.youtube.com/watch?v=B719L45tsc8 (Leaf

chromatography activity - Students 5.31),
https://www.youtube.com/watch?v=jiPd5CkCkKkU
(Chlorophyll chromatography 4.31),

https://www.youtube.com/watch?v=FQgVqgVZgKjA
(Papyrchromatography - MeitY OLabs 4.27)



https://www.youtube.com/watch?v=k7QdZKB2KFY
https://www.youtube.com/watch?v=B719L45tsc8
https://www.youtube.com/watch?v=jiPd5CkCkkU
https://www.youtube.com/watch?v=FQqVqVZgKjA

Senses

Smell
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Description of the activity

Find plants with a different smell, decide, photographers. Find a
context, why such a smell, how it is related to its pollinators or
pests Rank plants that smell good and bad to humans.
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Duration

30 min

If you have the skKills and opportunities, you can make aroma oil
or flower water.

2*45 min

Vision +
smell +
taste

Find medicinal plants around the school, find out what they are
used to treat and in what way.

Recommendation: make a human figure on the ground from
yarn, for example a student lying on the ground, put the organs
in the right place with yarn of a different color and the plant
used for treatment or a recognizable part of it next to it.

30 min

If the environment is clean enough, in the classroom/laboratory
it is possible to introduce different ways of using medicinal
plants and try to use some of them: medicinal tea, infusion,
tincture, decoction, etc. Can also be left to dry properly and
used later.

There are many books and websites about medicinal plants.

2*45 min

Tasting

Searching for, identifying and using edible plants from the
school grounds or garden (e.g. dandelions, spruce stands, miller
leaves, rowan berries, nettle leaves, sea buckthorn leaves, etc.)
in various foods:

1.green smoothie

2.green salad

3.green chips

4.pesto

5.raw jam
Tries and supplements searched recipes, analyzes taste, takes
food photos.

60 min

Hearing

Listen to bird calls and try to determine using apps. Record bird
sounds and, for example, make a podcast from them

find different nature sounds: birdsong, the rustle of leaves, the
hum of insects, crabs, etc. and try to record them. Find as quiet
a place as possible and feel how it affects you.

20-30 min
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Senses Description of the activity Duration

Find leaves or other parts of plants with different surfaces:
smooth, hairy, burning, prickly, prickly, soft, hard, springy,
smooth, etc. Gently touch them with closed eyes and feel the
texture with your fingertips, palm, back of hand Try to
understand ( if necessary by looking for information),
whether the surface you are examining, for example, is a
protection against eaters, spreads. strong sunlight in the
spring, helps absorb solar radiation, etc.

Recommendation:

1) as a pair work find 5-7 natural objects with different
surfaces and have the pair close their eyes to describe what
they feel and guess what they are doing and why it could be
useful;

Tactition 30 min

2) let the group members feel the trunks of different trees
and get to know them that way (if necessary, of course, the
tree species must be determined in advance if they do not
know) and then take the members with their eyes closed one
by one to a tree and let them guess which tree it is.

1) Find organisms from different nutritional levels in the

environment (producer, first-year consumer, etc.), take

pictures and create a biomass pyramid or food chain from

the pictures.

2) Find soil organisms under your feet and observe them
Tasks to under binoculars and get to know them.

understand | 3) Investigate which organisms live under the rock and try to
nature identify them.

4) If possible, study and compare the biota of the

contaminated/contaminated and non-contaminated area

around the school.

5) To find bioindicators, especially lichen. Determine them

and give an assessment of the air cleanliness in the area.
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Additional material

Extraction and separation of pigments using the Krause method.
(Based on the work manual
used in the Pdrnu Nature House program in Estonia)

Photosynthesis is carried out by organelles chloroplasts, plant leaves contain both
green (chlorophyll) and yellow (carotene, xanthophyll) pigments. These pigments
do not dissolve in water, but in organic solvents such as ethanol, methanol, acetone
etc. Chlorophyll and for the carrot dissolves better in gasoline, xanthophyll in
ethanol.

Workflow:

Take 2 g (about a handful) fresh plant leaves and cut with scissors or tear into
pieces. Put them into the mortar (a metal bowl is also suitable for outdoor
conditions) and crush together 2-3 ml ethanol turned into a mush-like mass.
Continue to rub so that the plant cells are broken and the ethanol turns intensely
green, in the meantime you can add a little more ethanol. Add with the tip of a knife
to neutralize the cell sap CaCO3 (pass blackboard chalk). Carefully pour the
resulting extract through a funnel and filter paper into a beaker using a glass rod as
an aid. Ethanol can be added to the crushed mass again, rubbed and filtered in a
beaker to get more extract. This can be done several times until no more green
pigment is released from the crushed leaf mass.

Pour 4-5 ml received ethanol extract of pigments test tube, add 6-8 ml gasoline
and 2-5 drops of water, so that ethanol is not mixed with petrol. Close the test
tube with a cap, shake for 4-5 minutes and let it stand for a few minutes. During
this time, layering of substances occurs: the upper green layer of gasoline, in which
there is dissolved chlorophyll a and b and yellow pigment for the carrot and the
lower yellow ethanol layer, in which is dissolved xanthophyl.
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DET GRONNE SPIL

Maria Assungdo, Ania Mucha, Kent Tobiasen, Simona Jovevska, Inga Kangur

Lesson plan in DANISH

Da leererne fra alle 5 lande fandt ud af, at den stgrste bekymring er
elevernes afstand til naturen og dens aftagende fortrolighed, fandt
de i faellesskab ud af, at en af maderne til at genoprette
forbindelsen til naturen er at give opgaver, hvor eleverne kan bruge
deres sanser og fole. farverne, lugtene, smagene, naturens lyde,
overflader, strukturer.

Der blev foreslaet aktiviteter for forskellige sanser, hvorfra lsereren
kan vaelge og tilpasse dem specifikt til sine elever og efter deres
alder. Man kunne ogsa prgve at udfgre de udvalgte aktiviteter sa
legende som muligt. 1-2 aktiviteter kan gennemfgres inden for 1
time (45 min), hvis der er flere lektioner i traek (ideelt set 4-5
lektioner), sa kan du vaelge forskellige aktiviteter for alle sanser og
gerne som opgavepunkter (game slots) sa at hver gruppe kan lgse
forskellige opgaver . Alle de lzerere, der var forfatterne, foretraekker
at vaere i naturen uden telefon, men til sidst kom vi frem til, at vi
bare skal bruge telefonerne som assistenter til
undervisningsformal. En fin mulighed er, at lsereren for eksempel
laver et spil, der kan spilles pa en smart enhed i programmet
"Actionbound", hvor du kan bruge QR-koder, billeder, lyde,
placering og videnstest. Endelig kunne Green Game Day have 1 time
til opsummeringer med miniudstillinger og oplaeg eller plakater om,
hvad der blev opfattet, laert og laert.
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DET GRONNE SPIL

MAL, FZARDIGHEDER,
KOMPETENCER

Bring naturen teettere pa eleverne ved
at sanse, prgve, eksperimentere og
nyde.

Udvikling af forskningskompetencer.
Fa erfaring med at bruge apps.
Udvikling af samarbejdsevner.
Udvikling af analytiske feerdigheder.
@v dig i at formulere og preesentere
resultater.

ELEVENS OPGAVER

Veer aktiv i alle faser af aktiviteten, lees
instruktionerne omhyggeligt og sparg
eventuelt leereren til réads

tag din smartenhed med dig, download
evt. den app du vil bruge

veere med til at bringe ressourcer fra
skolebygningen til udendgrsaktiviteter
foretage observationer i naturen uden
at skade den

samarbejde med jeevnaldrende og veere
klar til at preesentere din kognitive
aktivitet og erhvervede viden.

LARINGSMILI®

Karakteren af skolens omgivelser eller en
naerliggende park eller skolehave,
skolelaboratorium/klasseveerelse.

IKT VAERKTBIER OG RESSOURCER

Apps (iNaturalist, PlantNet,
Magnifier&Microscope, Obsidentify,
Lens, Actionbound, Padlet, Flora
Incognita, Siuts, eBird jt).
Smartenheder: personlige
smartphones eller skoletablets med
internet.

Projektor og computer, hvis der er
besluttet en preesentation.

De ngdvendige veerktgjer til at
udfgre det valgte praktiske arbejde.
Kikkert/mikroskop, forstarrelsesglas,
bog-/billedmarkgrer.

Plakatpapir og tuscher, andet
papirvarer.

LARERENS OPGAVER

Oprettelse af instruktioner til
udvalgte opgaver, sammenkaedning
af opgaver til en enkelt spilaktivitet
(en slags historie, Actionbound
https://da.actionbound.com/first-
steps)

Sammenstilling af listen over
veerktgjer til de udvalgte opgaver og
deres anskaffelse og forberedelse
Introduktion til brugen af apps
Inddeling af elever i grupper,
ngdvendigt

Individuel vejledning af grupper
under arbejdet, rédgivning om
planleegning af gruppens
sammenfattende praesentation.

At give og anerkende positiv
feedback.



https://en.actionbound.com/first-steps
https://en.actionbound.com/first-steps

EVALUERING

Eleverne praesenterer i grupper de opgaver, de har udfert, og beskriver, hvad de sa
og folte, og hvilken oplevelse det gav dem. De feerdige er udstillet ved siden af Der
tilbydes fotocollager, bid fra naturlige fedeplanter eller medicinske teer, optagelser,
lyttes til podcasts. Gruppen kan ogsa forberede en miniudstilling, lave en plakat eller
et opleeg pad computeren.

Leereren leder diskussionen og erfaringsudvekslingen, giver positiv feedback og
evaluerer elevernes bidrag og aktivitet i gruppearbejde (dertil kan der tages notater
undervejs), anerkender ny opnaet viden.
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Estimeret
varighed

Beskrivelse af aktiviteten

Finde, identificere, fotografere planter med forskellige

_45 mi
farvede blomster. Oprettelse af en fotocollage. 30-45 min

Vision

Segning efter blade med forskellige former (inklusive
simple og sammensatte blade), identifikation af
planter. Ark 20-30 min
1) at tage billeder og lave en fotocollage

2) tegne/ skabe et billede pa papir med farveblyanter/

3) tage et leraftryk fra en side

4) laminering med lamineringsmaskine i A4 eller A5
starrelse mellem film til brug som
undervisningsmateriale i vinterperioden.

Henstilling: Lad det fgrst tarre i en uge under avispapir
og lodder og hold de laminerede blade i mgrke, sé
klorofylet ikke nedbrydes og bladene ikke skrumpes

2*45 min

Indsamling af (2-3) blade af prydtreeer eller buske i
forskellige farver og udfgrelse af kromatografi for at
adskille forskellige pigmenter Se arbejdsvejledningen i
vedheeftet fil nedenfor eller ved at bruge sggeordet
"kromatografi af blade" pa YouTube, finder du flere.
instruktionsvideoer, der ogsd kunne fungere som
arbejdsinstruktioner for eeldre elever, f.eks.
https://www.youtube.com/watch?v=k7QdZKB2KFY
(Huvi Outdoor Outdoor videnskab: Kkapilleerkraft 30-45 min
adskKiller farver og fodrer traeer / kromatografi 2.12 pa
estisk, god forklaring til yngre mennesker)
https://www.youtube.com/watch?v=B7191 45tsc8

(Bladkromatografiaktivitet - Elever 5.31),
https://www.youtube.com/watch?v=jiPd5CkCKkU
(Klorofylkromatografi 4.31),

https://www.youtube.com/watch?v=FQgVqgVZgKjA
(Papirkromatografi - MeitY OLabs 4.27)



https://www.youtube.com/watch?v=k7QdZKB2KFY
https://www.youtube.com/watch?v=B719L45tsc8
https://www.youtube.com/watch?v=jiPd5CkCkkU
https://www.youtube.com/watch?v=FQqVqVZgKjA
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Estimeret
varighed

Beskrivelse af aktiviteten

Find planter med en anden lugt, bestem, fotografer. Find en
sammenhaeng, hvorfor sddan en lugt, hvordan den er
relateret til dens bestavere eller skadedyr Lav en rangordning
af planter, der lugter godt og darligt for mennesker.

Lugtende 30 min

Hvis du har evnerne og mulighederne, kan du lave aromaolie

2*45 min
eller blomstervand.

Find leegeplanter rundt omkring pa skolen, find ud af, hvad de

er vant til at behandle og pa hvilken méde.

Syn+ lugt+ | Henstilling: lav en menneskefigur pa jorden af garn, fx en elev,
smag der ligger pa jorden, leeg organerne péa det rigtige sted med

garn af en anden farve og planten, der bruges til behandling

eller en genkendelig del af den ved siden af.

30 min

Hvis miljget er rent nok, er det i klasseveerelset/laboratoriet
muligt at introducere forskellige méader at bruge lesegeplanter
pé og forsgge at bruge nogle af dem: medicinsk te, infusion,
tinktur, afkog mv. Kan ogsé lades tgrre ordentligt og bruges
senere.

Der findes mange bgger og hjemmesider om laegeplanter.

2*45 min

Segning efter, bestemmelse og brug af spiselige planter fra
skolens omrade eller haven (f.eks. maelkebgtte,
granbevoksninger, kveernblade, regnebeer,
breendenzeldeblade, havtornblade osv.) i forskellige
fedevarer:

1.grgn smoothie

2.gron salat

3.grgnne chips

4.pesto

5.r& marmelade
Pr@ver og supplerer sggte opskrifter, analyserer smag, tager
madbilleder.

Smagning 60 min

Lyt til fuglekald, og prgv at bestemme ved hjeelp af apps.

Optag fuglelyde og lav for eksempel en podcast ud fra dem 20-30 min

Hgring
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Estimeret
varighed

Beskrivelse af aktiviteten

Finde forskellige naturlyde: fuglesang, raslen af blade,
summen af insekter, krabber osv. og prgv at optage dem.
Find et sa roligt sted som muligt og meerk, hvordan det
pavirker dig.

20-30 min

Finde blade eller andre dele af planter med forskellige
overflader: glatte, beharede, breendende, stikkende,
stikkende, blade, harde, fjedrende, glatte osv. Rar forsigtigt
ved dem med lukkede gjne og meerk strukturen med
fingerspidserne, handfladen, handryggen Forsgg at forstd
(om ngdvendigt ved at lede efter information), om
overfladen, du undersgger, for eksempel er en beskyttelse
mod spisere, spreder sig. steerkt sollys om foraret, hjeelper
med at absorbere solstraling mv.

Kompilering | Henstilling:l) som et par arbejde, find 5-7 naturlige 30 min
genstande med forskellige overflader og lad parret lukke
gjnene for at beskrive, hvad de fgler og geette, hvad de laver,
og hvorfor det kunne veere nyttigt

2) lad gruppemedlemmerne meaerke stammerne af
forskellige traeer og leere dem at kende pé den made (hvis
det er ngdvendigt, skal treearten selvfglgelig bestemmes pa
forhand, hvis de ikke ved det) og tag derefter medlemmerne
med lukkede gjne en efter en til et tree og lad dem geette
hvilket tree det er.

1) Find organismer fra forskellige ernseringsniveauer i
omgivelserne (producent, faorstearsforbruger osv.), tag
billeder og skab en biomassepyramide eller fgdekeeder ud
fra billederne.

2) Find jordorganismer under dine fgdder og observer dem

Opgaver til under en kikkert og leer dem at kende
at forstd 3) Undersgge hvilke organismer der lever under klippen og
naturen forsgge at identificere dem.

4) Hvis muligt, studere og sammenligne biotaen af det
forurenede/forurenede og ikke-forurenede omrade omkring
skolen.

5) At finde bioindikatorer, iseer lav. Bestem dem og giv en
vurdering af luftrensheden i omréadet.




Co-funded by the -
Erasmus+ Programme be @t, ology Excckaro
of the European Union SRR Y — -

POLAND

Yderligere materiale

Ekstraktion og separation af pigmenter ved hjaelp af Krause-
metoden.
(Baseret pa arbejdsmanualen brugt
i Pdrnu Nature House-programmet i Estland)

Fotosyntese udfgres af organeller kloroplaster planteblade indeholder
bade grenne (klorofyl) og gule (caroten, xantofyl) pigmenter. Disse
pigmenter oplgses ikke i vand, men i organiske oplgsningsmidler som
ethanol, methanol, acetone mv. Klorofyl og til guleroden oplgses bedre i
benzin, xanthophyll i ethanol.

Arbejdsforlgb:

Tag 2 g (ca. en handfuld) friske planteblade og skeer med en saks eller riv i
stykker. Seet dem ind i mgrtlen (en metalskal er ogsa velegnet til udendors
forhold) og knus sammen 2-3 ml ethanolga til en grgdlignende masse.
Fortseet med at gnide, sd plantecellerne knaekkes og ethanolen bliver
intenst grgn, imens kan du tilseette lidt mere ethanol. Tilseet med spidsen af
en kniv for at neutralisere cellesaften CaCO3 (passer tavlekridt). Heeld
forsigtigt den resulterende ekstrakt gennem en tragt og filtrerpapir i et
beegerglas med en glasstang som hjeelp. Ethanol kan tilsesettes til den
knuste masse igen, gnides og filtreres i et beaegerglas for at fa mere
ekstrakt. Dette kan gaores flere gange, indtil der ikke frigives mere grgnt
pigment fra den knuste bladmasse.

Heelde 4-5 ml modtaget ethanolekstrakt af pigmenter reagensglas, tilfgj
6-8 ml benzin og 2-5 draber vand, sa ethanol ikke blandes med benzin. Luk
reagensglasset med en heette, ryst i 4-5 minutter og lad det sté i et par
minutter. | Igbet af denne tid forekommer lagdeling af stoffer: det gverste
gronne lag af benzin, hvori der er oplgst klorofyl a og b og gult pigment til
gulerodenog det nederste gule ethanollag, hvori er oplgst xantofyl.
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3EJIEHA UTPA - BPEME E NOBTOPHO OA CE
NOBP3EME CO NPUPOAATA

Maria Assuncao, Ania Mucha, Kent Tobiasen,
Simona Jovevska, Inga Kangur

Lesson plan in MACEDONIAN

NMpeaBunaeHaTa nekuuja BKAyUYyBa UsneryBamwe co KnacoT / unm
opaeneHueTo / unu nsbpaHa rpyna y4yeHMUU Ha TePEHCKU aKTUBHOCTU BO
6nn3unHa Ha yuunuwTteTto / o6pa3oBHaTa MHCTUTYLUMja. HacTaBaTa Tpeba aa

Tpae okony 1,5 yac, a OCTaTOKOT oA, NNIaHUpPaHaTa aKTUBHOCT Tpeba pa ce
oABMBa BO yYUNULLUHATa 3rpaaa (BpeMeTpaerHheTo Ha NPOEKTOT 3aBUCU of,
BO3pacTa Ha geuaTa U NNaHUpaHUTe aKTUBHOCTHU). MoMmanuTte geua 6apaar
noroneM Haa3op U NOMoOLU NPU U3BPLUYBake Ha oapeaeHU aKTUBHOCTMU;
noroneMuTe Aeua rm u3BpllyBaaT 3alauMTe caMu, NpPe3eHTUPajKu rm ceouTe
pe3ynTaTu oA UCTPaXKyBakeTo U NpPe3eHTUPaAjKU rm 3aknydouuTte o
3apauMTe WITO UM ce aofesieHuU.
LlenTa Ha HaWMOT NPOEKT € NOBTOPHO Aa 'M NoBp3eMe HaluuTe YYeHUUM co
npupopaTa co cuTe ceTunal!l

HACTABHUW UEJ/TN, BELULTUHU
n KOMNOETEHUNUA

Pa3BoOj Ha HAay4YHU BELUTUHMN.
Tumcka paboTa, copaboTka, nogenba Ha
aKTUBHOCTUTe BO paboTHaTa rpyna.
Pa3Boj Ha KPUTUYKO pasMuUcliyBare,
pa3BOj Ha KOTMHUTUBHa JbyBOMUTHOCT,
Hay4YHU MeToau.
MoBp3yBare Ha
npupopaTa.

ydyeHunuyunuTte co

MUKT ANTATKN U PECYPCH

e KT anaTtKu
e iNaturalist

e eBird

e Actionbound
¢ Padlet

e Flipgrid

MPOCTOP 3A YYEHE

HacTaBaTa Tpeba oa ce ogBMBa rnaBHO
HaOBoOp oA yYunHuuaTa - 3a oBa Tpeba ga

ja KOpuctTmnTte 6nmn3nHaTa Ha YYNNNLITETO -

MapKOBW, 3efTeHN NOBPLUUHU, BOTaHUUKMK
roaguHm Bo 6Nmn3nHa. 3aBpLUHMOT Aef KOj
ce ogHecyBa Ha cCyMuUparbe Ha
LLeNTOKYNHNTE aKTUBHOCTU Tpeba aga ce
O[BMBaA BO yYUNULWHUTe nabopaTopumn, Ha
np. BO 6UONOLWKN UNN XEMUCKU
nabopaTtopumn - OOKONKY Toa ro bapaart
nNaHNMpaHuTe 3agadn.
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YNOIrA HA YYEHUKOT

YyeHnuute Tpeba na 6mupaT akTUBHU 3a
BpeMe Ha YyacoBuUTe, Ja ydecTByBaaT BO
nNaHMpaHUTe 3agaun - UCTPayXkyBare,
npebapyBare, copaboTKa BO ceKoja dasa
Of MPOEKTOT.

YJIOrATA HA HACTABHUKOT

Bo TEKOT Ha NPOEKTOT, HAaCTaBHUKOT e
nuueTo Koe ja Haarnepyea paboTaTa,
KOOPAMHUPAjKMN ro paboTHUOT TeK BO
yYeHUUKUTe rpynu. YnoraTta Ha
HaCTaBHUKOT e 1 Oa NoAroTByBa
MHCTPYKLUMW 38 YYEeHULUTe U ga rm
npucrnocobu Ha HUBOTO Ha 3Haere U
BELUTUHWN Ha HUBHUTE yYyeHULN.

OLEHYBAME

Mo 3aBpLUyBaHeTO Ha 3afadynTe,
YyYEHULUTE Ce OLeHyBaaT CO KapTUUYKM 3a
caMooueHyBare, fobmnBaaT 1 NoBpaTHa
MHPopMaumja 3a HUBHaTa paboTa op,
KOOPOMHaTOPOT Ha 3ajadynTe Ha
HacTaBHWKOT. PaboTaTa noBp3aHa co
MOAroTOBKa Ha NocTepu/npeseHTauum
(ecTeTuKa, CyLUTUHCKa COApPXKUMHA,
NCcnpaBHOCT, oudepeHumnjaumja Ha
06jeKTUTe Ha UCTpaXkyBarbe) NCTO TaKa e
npegMeT Ha eBanyauuja.
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AKTUBHOCT

ornnc HA CLEHAPUOTO

OdeTaneH onuc

BpeMeTpaeme

MopgroToBKa

MNogenba Ha yyeHULUUTE BO rpynm

BocnocTaByBarbe Ha NpaBunia 3a paboTa Bo rpyna
YyeHnumMTe NnoaroTeyBaaT MaTepujanu

YyeHuumnTe pobuBaaT MHCTPYKUMM M BOOUY 33
3aBplLUyBatbe Ha 3agadnTe

45 MuUH.

TepeHCKa
aKTUBHOCT

3apgayun Kou BM O0O3BOSlyBaaT ga ro ucTpaxkyBaTe
CBETOT OKOJTy Hac CO CuTe ceTuna:

[a ce Buau - xpomaTtorpaduja, noTpara No LBEeTHU
pacTeHMja Kou MupucaaT, MMaaT cneundudHa 60ja,
eCeHLUMjanHM Macrna Kou ce NnpujaTHU Ha gonup
MoMupucajte ro m peduHUpajte (onuweTe) ro
MUpUCOT - nobapajTe pacTeHuWja Cco nMpujaTeH uUnm
HenpwujaTeH MUpUC

Cnywame - 3ByUUTE Ha pasHM NTULM, LLUYMOMEHETO
Ha nucjaTa, KOMKY pasfiMyHM 3BYLM Ha npupopaTa
MOKaM ga cnyHam?

Pasbupare - HajoeTe  opraHusam KO e
MPoOW3BOAUTESN BO CUHLIMPOT Ha UCXpaHa, crnopegeTe
OpraHM3Mu of 3arafgeHu u 4ynucTtm obnacTtm - 3agayn
BO 3aBMCHOCT Ofi BO3pacTa Ha yYeHunLmTe.

90 MuH.

NabopaTtopwuja
WU yuYunHuua

OcTaTokoT opf paboTtaTta e
TepeHcKaTa aKTUBHOCT - XpoMaTorpaduja,
eKCTpaKumja Ha nNpupogHU Macna, LUpTeXxMu,
doTorpadum, oujarpamm Ha cobpaHu NPUMEpPOLU,
noeHTndmnKaumja Ha cobpaHu npuMepoLm,
noaroToBKa Ha MUKPOCKOMCKMU npenapaTtwu,
nabopaTopUCKU aHanmMam Ha Boda v rnoysa
MoparoToBKa Ha NpeseHTauun / noctepu / ¢nnmosn /
nogKacTu 3a cobpaHnTe NpMMepoLM — BO 3aBUCHOCT
of, BO3pacTa v pasfiMYHOCTa Ha rpynara.

npogosyikeHne Ha

60 MuH.

OuceMmnHaymja

FpPynHa npeseHTaumMja - pe3mMe Ha TUMcKaTa paboTa

45 MUH.

3aBpLUHU
aKTUBHOCTU

3aBpLUHM aKTUBHOCTM - 3aK/TydoLM U pa3Boj Ha naeu
3a NoHaTaMoLlHa paboTa

15 MuH.
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ROHEMANG - SAAME LOODUSEGA SINASOBRAKS

Maria Assuncao, Ania Mucha, Kent Tobiasen,
Simona Jovevska, Inga Kangur

Lesson plan in ESTONIAN

Koigi 5 riigi Opetajad tunnistasid, et opilaste kaugenemine
loodusest ja selle jarjest vihenev tundmine on suur murekoht. Uks
voimalus loodusega sideme taastamiseks on anda mangulisi
ulesandeid, kus opilased kasutavad meeleelundeid ja tunnetavad
looduses varve, Il6hnu, maitseid, helisid, pindu, struktuure.

OPITULEMUSED, OSKUSED JA IKT VAHENDID
PADEVUSED

e Tuua loodus Opilastele lahemale labi
meeltega tunnetamise, proovimise,
katse-tamise ja nautimise.

e Uurimis-, koostd6- ja anallGuUtiliste
oskuste arendamine.

e Appide kasutamise kogemuse saamine.

e Tulemuste sdnastamise ja esitlemise
har-jutamine.

e Erinevad telefoniapid
(iNaturalist,
PlantNet,Magnifier&Microscope,
Obsidentify, Lens, Actionbound,
Padlet, Flora Incognita, Siuts,
eBird).

e Isiklikud nutitelefonid voéi kooli
tahvelarvutid internetiga.

e Projektor ja arvuti, kui on plaais

OPPIJA ROLL estilus.
~ e Valitud praktilise t00
Opilased t6d6tavad rGhmades, uurivad labiviimiseks vajalikud vahendid.
erinevaid liike valitingimustes ja koostavad « Binokulaar/mikroskoop, luubid,
liikide nimekirja. RUhma juht vastutab raamat/piltmaarajad.
nimekirja koostamise ja esitlemise eest « Plakatipaber ja markerid,muud
teiste rGthmade ees. Nad arutavad kirjatarbed.

erinevusi oma nimekirjades ja koostavad
Uhise nimekirja.
OPIKESKKOND

Koolilimbruse loodus voi ldhedal asuv park
voi kooliaed, kooli labor/klass.
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OPETAJA ROLL VEEL SOOVITUSI

e Juhendite koostamine valitud e Kooli- v6i kogukonnaaias
Ulesannetele, Ulesannete tegevuste labiviimiseks on heaks
sidumine Uhtseks manguliseks inspiratsiooniallikaks voi lihtsate
tegevuseks: Actionbound. illustreerivate piltide saamiseks

e Valitud lUlesannete vahendite internetis olevad eestikeelsed
loetelu koostamine ja nende Sppematerjalid pdf-formaadis
hankimine ning valmispanek. (projektidega seotud koolidel-

e Appide kasutamise tutvustamine. lasteaedadel ka raamatutena):

o Opilaste jagamine riihmadesse, e Erasmus+ projekti “HOB seiklus
vajalike rthmade individuaalne elurikkuses. Praktilised tegevused
juhendamine t&6 kaigus, rihma digiajastul” kasiraamat
kokkuvdtva esitluse kavandamise tegevustest 5-9 aastastele
ndustamine. IaNsteIe.

e Positiivse tagasiside andmine ja d ‘:QQDeaed slUgisest stgiseni.
tunnustamine. Oppeaia loomise abimaterjal” on

valminud Euroopa kultuuripealinn
Tartu 2024 projekti ,Kasvades
oma toiduga”

HINDAMINE loovharidusprogrammi ja Rohelise
kooli programmi raames.

e “Aias sadas saia. Opime &pilastega
Oppeaias” materjal on valminud
Euroopa kultuuripealinn Tartu
2024 projekti ,Kasvades oma
toiduga® loovharidusprogrammi ja
Rohelise kooli programmi raames.

Opilased tutvustavad riihmadena labi
tehtud Ulesandeid ja kirjeldavad,
mida nagid ja tundsid ning millise

kogemuse see neile andis. Selle
juurde eksponeeritakse valminud
fotokollaaze, ampse looduslikest
toidutaimedest voi pakutakse
ravimteed, lastakse kuulata
lindistusi, podcaste. RUhm v&ib
koostada ka mininadituse, teha postri
vOi esitluse arvutis.

Opetaja juhib arutelu ja kogemuste
jagamist, annab positiivset
tagasisidet ja hindab épilaste panust
ning aktiivsust rthmat6ds (selleks
vbib protsessi kdigus markmeid
teha), tunnustab igasuguste uute
teadmiste saamise puhul.



https://zonecloud.ee/index.php/s/NSxAM4wrOqE0RR1
https://zonecloud.ee/index.php/s/NSxAM4wrOqE0RR1
https://zonecloud.ee/index.php/s/NSxAM4wrOqE0RR1
https://www.tartuloodusmaja.ee/wp-content/uploads/2023/02/RK_6ppeaia-juhend.pdf
https://www.tartuloodusmaja.ee/wp-content/uploads/2023/02/RK_6ppeaia-juhend.pdf
https://www.tartuloodusmaja.ee/wp-content/uploads/2024/03/RK_Aias_sadas_saia_veebi.pdf
https://www.tartuloodusmaja.ee/wp-content/uploads/2024/03/RK_Aias_sadas_saia_veebi.pdf
https://en.actionbound.com/first-steps
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TUNNIKAVA KIRJELDUS

Meeled Kirjeldus Kestus
. . Erinevat varvi Oitega taimede Ileidmine, maaramine, .
Nagemine - . v . 30-45 min

pildistamine. Fotokollaazi loomine.
Erineva kujuga lehtede otsimine (sh liht- ja liitlehed), taimede
ma?ra?mme: Lel:\tede: ~ ' 20-30 min
1) pildistamine ja fotokollaazi loomine
2) joonistamine/rasvakriitidega kujutise tekitamine paberile
3)savijaljendi vétmine lehest
4)kiletamine lamineerimismasinaga A4 véi A5 suuruses kilede
vahele, et kasutada talveperioodil 6ppematerjalina. .
. .. - . 2*45 min

Soovitus: eelnevalt lasta néddal aega ajalehe ja raskuste all
kuivada ja lamineeritud lehti hoida pimedas, et klorofull ei
laguneks ja lehed ei koltuks.
Erinevat varvi (2-3) ilupuude voi pddsaste lehtede kogumine ja
kromatograafia ldbiviimine, et eraldada erinevad pigmendid. Vt
allpool lisas olev t&6juhend voi Kkasutades YouTube's
otsingusdGnana chromatography of leaves leiab mitmeid
Opetusvideosid, mis vodiksid vanematele Opilastele olla ka
t66juhendiks. Naiteks: .

. ~ . ‘n . . . 30-45 min
Huvi Outdoor Oueteadus: kapillaarjdud lahutab varve ja toidab
puud/kromatograafia 2.12 eesti keeles, noorematele hea
selgitus
Leaf Chromatography Activity - Students 5.31
Chlorophyll Chromatography 4.31
Paper Chromatography - MeitY OLabs



https://www.youtube.com/watch?v=k7QdZKB2KFY
https://www.youtube.com/watch?v=k7QdZKB2KFY
https://www.youtube.com/watch?v=B719L45tsc8
https://www.youtube.com/watch?v=jiPd5CkCkkU
https://www.youtube.com/watch?v=FQqVqVZgKjA
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Kirjeldus

Leida erinava I6hnaga taimi, méérata, pildistada. Leida seos, miks
selline |6hn, kuidas on seotud tema tolmeldajatega voi
kahjuritega.Teha edetabel inimese jaoks hasti ja halvasti Ibhnavatest
taimedest

30 min

Oskuste ja voimaluste korral saaks teha aroomidli voi dievett.

2*45 min

Nagemine+
haistmine+
maitsmine

Leida kooli Umbrusest ravimtaimi, uurida valja mille ravimiseks
kasutatakse ja millisel moel.

Soovitus: teha maapinnale Idngast inimfiguur nt maas lamava 6pilase
jargi, teist varvi Idngadest selle sisse elundid dige koha peale ja
nende juurde raviks kasutatav taim voi dratuntav osa sellest.

30 min

Kui UGmbrus piisavalt puhas, siis klassiruumis/laboris voéimalik
tutvustada erinevaid ravimtaimede kasutusviise ja proovida mdned
neist labi teha: ravimtee, leotis, tinktuur, keedis jm. Saab panna ka
digesti kuivama ja kasutada hiljem.

Olemas palju ravimtaimedest raamatuid ja internetilehekilgi, nt
https://www.kliinik.ee/haiguste abc/ravimtaimed/id-1513

2*45 min

Maitsmine

Puhta loodusega koolilmbrusest voi -aiast s6é6davate taimede (nt
voilill, kuusekasvud, nurmenukulehed, pihlakaviljad, korve-
ndgeselehed, naadilehed jms) otsimine, mé&aramine ja nende
kasutamine erinevate toitude sees: roheline smuuti, roheline salat,
rohelised krépsud, pesto, toormoos.
Otsitud retseptide proovimine ja
analtlsimine, toidufotode tegemine.
Soovitus: Kalle, R., Sdukand, R. Eesti looduslikud toidutaimed.
Kasutamine 18.sajandist tdnapdevani. Tallinn, Varrak, 2013

tdiendamine, maitsete

60 min

Kuulmine

Kuulata linnuhaali ja pllGda a&appide abil maarata. Salvestada

linnuhaali ja koostada neist nt podcast

20-30 min

Leida erinevaid loodushaali: linnulaul, lehesahin, putukasumin, krabin
vmt ning proovida neid salvestada. Leida v&imalikult vaikne koht ja
tunnetada, kuidas see mojub.

20-30 min



https://www.kliinik.ee/haiguste_abc/ravimtaimed/id-1513

Meeled

Kompimine
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Kirjeldus

Leida erineva pinnaga taimede lehti voi muid osi: siledaid, karvaseid,
kérvetavaid, okkalisi, torkivaid, pehmeid, kdvasid, vetruvaid, libedaid
jm. Katsuda neid ettevaatlikult ka silmad Kkinni ja tunnetada
struktuuri ndpuotstega, peopesaga , kaeseljaga. PlUlda modista
(vajadusel infot otsides), kas uuritav pind on nt Kaitseks sddjate
vastu, hajutab tugevat paéaikesevalgust kevadel, aitab neelduda
paikesekiirgusel vms

Soovitus:

1) paaristédna leida 5-7 erineva pinnaga looduslikku objekti ja lasta
paarilisel silmad kinni kirjeldada, mida tunneb ning arvata, millega
tegemist ning miks see kasulik voiks olla;

2) rGhmaliikmetel lasta tunnetada erinevate puude tlvesid ja neid
niimoodi tundma saada (vajadusel tuleb puuliik muidugi eelnevalt
méaéarata, kui ei tunne)ning seejarel viia lilkmed silmad kinni Ukshaaval
mone puu juurde ja lasta arvata, millise puuga tegemist.

Biology Educator
Shaping Tomorrouw

Kestus

30 min

Lisa-
Ulesanded
looduse
moist-
miseks

1) Leida Umbruskonnast organisme erinevatelt toitumistasemetelt
(tootja, 1.a. tarbija jne), pildistada ja Kkoostada piltidest
biomassiplramiid vi toiduahelad.

2) Leida enda jalge alt mullaorganisme ja vaadelda neid binokulaari
all ning saada tuttavaks.

3) Uurida, millised organismid elavad Kivi all ja pllUda neid mééarata.

4) Voéimalusel uurida ning vOrrelda kooli Umbruses
saastunud/reostunud ja mittereostunud piirkonna elustikku.

5) Bioindikaatorite leidmine, eeskatt samblikud. Neid maéarata ja
anda hinnang piirkonna éhu puhtusele.




Meeled

Lisa-
materijal
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Kirjeldus

Pigmentide ekstraheerimine ja eraldamine Krause meetodil.
(Pérnu loodusmaja programmis kasutatud té6juhendi p&hjal)

Fotoslinteesi |abiviivad organellid kloroplastid taimelehtedes
sisaldavad nii rohelisi (klorofull) kui ka kollaseid (karotiin, ksantofull)
pigmente. Need pigmendid ei lahustu vees, vaid orgaanilistes
lahustites nagu etanool, metanool, atsetoon jt. Klorofill ja karotiin
lahustuvad paremini bensiinis, ksantofill etanoolis.

T66 kaik:

Voéta 2 g (umbes peotéis) varskeid taimelehti ja |6ika kdaridega voi
rebi tUkkideks. Pane need uhmrisse (Suetingimustes sobib ka
metallkauss) ja purusta koos 2-3 ml etanooliga pudrutaoliseks
massiks. Jatka ho&o6rumist, et taimerakud puruneksid ja etanool
varvuks intensiivselt roheliseks, vahepeal void veel veidi etanooli
lisada. Rakumahla neutraliseerimiseks lisa noaotsaga CaCO3 ( sobib
tahvlikriit). Saadud ekstrakt vala ettevaatlikult |dbi lehtri ja
filterpaberi keeduklaasi, abiks Kklaaspulk. Purustatud massile voib
uuesti lisada etanooli, hddruda ja filtreerida keeduklaasi, et ekstrakti
rohkem oleks. Seda vdib teha mitu korda, kuni purustatud
lehemassist enam rohelist pigmenti ei eraldu.

Vala 4-5 ml saadud pigmentide etanooliekstrakti katseklaasi, lisa 6-
8 ml bensiini ja 2-5 tilka vett, et etanool ei seguneks bensiiniga. Sule
katseklaas korgiga, loksuta 4-5 minutit ning jata paariks minutiks
seisma. Selle aja jooksul toimub ainete kihistumine: Glemine roheline
bensiinikint, milles on lahustunud klorofiill a ja b ning kollane
pigment Kkarotiin, ja alumine kollane etanoolikiht, milles on
lahustunud ksantofiill.

Biology Educator
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JOGO VERDE - SERMOS AMIGOS DA NATUREZA!

Inga Kangur, Kent Toblasen, Simona Jovevska,
Anna Mucha, Maria Assuncao

Lesson plan in PORTUGUESE

Quando os professores dos 5 paises descobriram que a principal
preocupacio é a distancia dos alunos relativamente a natureza e a sua
familiaridade decrescente, concluiram conjuntamente que uma das formas
de restaurar a ligagao com a natureza é dar tarefas onde os alunos possam
usar os seus sentidos e sentir as cores, os cheiros, os sabores, os sons da
natureza, das superficies, das estruturas.

Foram sugeridas atividades para diferentes sentidos, das quais o professor
pode escolhé-las e adapta-las especificamente aos seus alunos e de acordo
com a idade. Também pode tentar realizar-se as atividades selecionadas da
maneira mais divertida possivel. 1-2 atividades podem ser concluidas em 1
hora (45 min), se houver varias aulas seguidas (idealmente 4-5 aulas), entao
podem escolher-se atividades diferentes para todos os sentidos e, de
preferéncia, como pontos de tarefa (slots de jogo), para que cada grupo
possa resolver tarefas diferentes. Todos os professores autores deste
trabalho preferem estar na natureza sem telefone, mas no final chegaram a
conclusao de que deveriam usar os telefones apenas como auxiliares para
fins didaticos. Uma boa opc¢ao é o professor criar, por exemplo, um jogo que
possa ser jogado num dispositivo inteligente, como o programa
“Actionbound”, onde se podem utilizar QRCodes, imagens, sons, localizagao
e testes de conhecimento. Por fim, o Green Game Day poderia ter 1 hora
para recapitulagcées com miniexposicoes e apresentacées ou poésteres sobre
o que foi percebido e aprendido.
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JOGO VERDE - SERMOS AMIGOS DA NATUREZA!

OBJETIVOS DE APRENDIZAGEM
E COMPETENCIAS

Aproximar a natureza dos alunos

sentindo, experimentando e desfrutando.

Desenvolver competéncias de
investigagéo.

Ganhar experiéncia na utilizagédo de
aplicativos.

Desenvolver competéncias de
cooperagéo.

Desenvolver competéncias analiticas.
Praticar a formulagdo e apresentagdo de
resultados.

PAPEL DO ALUNO

Ser ativo em todas as fases da
atividade, lendo atentamente as
instrugdes e, se necessario, solicitar
orientagao ao professor.

Levar o dispositivo inteligente que
tiver, e descarregar o aplicativo que
pretender usar.

Ajudar a trazer recursos da sala de aula
para atividades ao ar livre.

Fazer observagdes na natureza sem
prejudica-la.

Colaborar com os pares e estar pronto
para apresentar a sua atividade
cognitiva e conhecimentos adquiridos.

FERRAMENTAS E RECURSOS DE TIC

Diferentes aplicativos (iNaturalist,
PlantNet, Magnifier&Microscope,
Obsidentify, Lens, Actionbound,
Padlet, Flora Incognita, Siuts,
eBird).

Dispositivos inteligentes:
smartphones pessoais ou tablets
escolares com internet.

Projetor e computador no caso de
ser realizada uma apresentacgéo.
As ferramentas necessarias para a
realizagdo do trabalho pratico
escolhido.
Binéculos/microscopio, lupa,
marcadores de livros/fotos.

Papel para poster e marcadores,
outros artigos de papelaria.
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JOGO VERDE - SERMOS AMIGOS DA NATUREZA!

PAPEL DO PROFESSOR

Criar instrugdes para as tarefas
selecionadas, encadeando tarefas
numa unica atividade de jogo (uma
espécie de historia, Actionbound
https://da.actionbound.com/first-
steps, etc.).

Compilagao da lista de ferramentas
para as tarefas selecionadas e sua
aquisi¢cdo e preparagéo.

Fazer uma introdug¢édo ao uso de
aplicativos.

Divisdo dos alunos em grupos.
Orientagéo individual dos grupos
durante o trabalho, aconselhamento
no planeamento da apresentagao
resumida do grupo.

Dar e reconhecer feedback positivo.

ESPACO DE APRENDIZAGEM

A natureza em volta da escola, ou a sua
horta, ou um parque verde proximo,
laboratorio escolar/sala de aula.

AVALIACAO

Em grupos, os alunos apresentam as
tarefas que realizaram e descrevem
O que viram, sentiram e que
experiéncia lhes proporcionou. Ao
lado sdo exibidos os trabalhos
finalizados. sdo apresentadas
colagens de fotos, sdo saboreadas
plantas alimenticias naturais ou chas
medicinais, sdo apresentadas
gravagdes de som e imagem,
audi¢cdo de podcasts. O grupo
também pode preparar uma mini-
exposigao, fazer um poster ou uma
apresentagdo no computador.

O professor lidera a discussado e a
troca de experiéncias, da feedback
positivo e avalia a contribuigdo e
atividade dos alunos nos trabalhos
de grupo (podem ser feitas
anotagdes ao longo do percurso),
reconhece os novos conhecimentos
adquiridos.



Atividade

Descrigao da atividade

Duragéao

Visdo

Encontra, identifica e fotografa plantas com flores de cores diferentes. Cria uma
colagem de fotos.

30-45
min

Procurar folhas de diferentes formatos (incluindo folhas simples e compostas),
identificagdo de plantas. 1) tirar fotos e fazer uma colagem de fotos;2)
desenhar/criar uma imagem no papel com lapis de cor;3) fazer uma impressdo de
argila de uma das paginas de uma folha;4) laminagdo, com maquina laminadora
em tamanho A4 ou A5 entre filmes, para uso como material didatico no periodo de
inverno.Recomendagéo: Primeiro deixar secar durante uma semana, sob jornal.
Soldar e manter as folhas laminadas no escuro para que a clorofila ndo se
decomponha e as folhas ndo murchem.

20-30
min

Recolher folhas (2-3) de arvores ornamentais ou arbustos de cores diferentes e
realizar cromatografia para separar diferentes pigmentos. Ver as instrugdes de
trabalho no anexo abaixo, ou usar o termo de busca “cromatografia de folhas” no
YouTube, onde se encontram mais videos educativos, que também podem
funcionar como instrugées de trabalho para alunos mais velhos, por
ex.https://www.youtube.com/watch?v=k7QdZKB2KFY(Outdoor Science: forga
capilar separa cores e alimenta arvores / cromatografia 2,12 em estoniano, boa
explicagdo para os mais  jovens) https://www.youtube.com/watch?
v=B719L45tsc8 (Cromatografia de folhas) https://www.youtube.com/watch?
v=jiPd5CKCKkU (Cromatografia de clorofila) https://www.youtube.com/watch?
v=FQqVgVZgKjA (Papircromatografia - MeitY OLabs 4.27)

Olfato

Encontrar plantas com cheiro diferente (os fotografos decidem!). Encontrar um
contexto, porqué tal cheiro, como ele esta relacionado com os seus polinizadores
ou pragas. Classificar as plantas que cheiram bem e mal para os humanos.Poderéao
ser extraidos 6leos aromatico ou agua de flores.

30 min

Visdo +
Olfato +
Paladar

Encontrar plantas medicinais no espago da escola, descobrir para o que elas
servem para tratar e de que forma.Recomendacgéo: fazer uma figura humana no
chdo a partir de um fio, por exemplo um aluno deitado no chao, colocar os 6rgaos
no lugar certo com um fio de cor diferente e ao lado a planta utilizada para o
tratamento ou uma parte reconhecivel dela.Se o ambiente estiver
suficientemente limpo, na sala de aula/laboratério é possivel introduzir diferentes
formas de utilizagdo de plantas medicinais e tentar utilizar algumas delas: cha
medicinal, infusdo, tintura, decocgéo, etc. Também pode ser deixado secar
adequadamente e usado posteriormente. Existem muitos livros e sites sobre
plantas medicinais.

30 min

Paladar

Procurar, identificar e utilizar plantas comestiveis nas redondezas da escola ou do
jardim (por exemplo, dentes-de-ledo, abetos, folhas de moleiro, bagas de sorveira,
folhas de urtiga, folhas de espinheiro, etc.) em varios alimentos: 1) "smoothie"
verde, 2) salada verde, 3) fichas verdes, 4) pesto, 5) geléia crua. Experimentar e
complementar receitas pesquisadas, analisar sabores, tirar fotos de alimentos.

60 min

Audicgao

Ouvir o canto dos passaros e tentar a sua identificagdo usando aplicativos. Gravar
sons de passaros e, por exemplo, fazer um podcast com eles.

20-30
min

Encontrar diferentes sons da natureza: o canto dos passaros, o farfalhar das
folhas, o zumbido dos insetos, caranguejos, etc. e tentar grava-los. Encontrar um
lugar o mais silencioso possivel e sentir como isso afeta cada um.

20-30
min




Atividade

Descrigao da atividade

Duragéao

Compilagéo

Encontrar folhas ou outras partes de plantas com superficies
diferentes: lisas, peludas, ardentes, espinhosas, macias, duras,
elasticas, lisas, etc. Tocar suavemente com os olhos fechados e
sentir a textura com a ponta dos dedos, palma, dorso da méao.
Tentar entender (se necessario buscando informagdes) se a
superficie que esta a examinar, por exemplo, € uma protegao
contra comedores, disseminadores. Luz solar forte na primavera
ajuda a absorver a radiagdo solar, etc.

Recomendacéo:

1) em pares, encontrar de 5 a 7 objetos naturais com superficies
diferentes. Em cada par, solicitar que fechem os olhos para
descrever o que sente e adivinhar o que estdo a fazer e por que
isso pode ser util.

2) deixar os membros do grupo sentirem os troncos das diferentes
arvores e conhecé-los dessa forma (se necessario, claro, as
espécies de arvores devem ser determinadas com antecedéncia,
caso nao saibam) e depois levar os alunos com os olhos fechados,
um por um, para uma arvore e deixa-los adivinhar qual arvore é.

30-45
min

Adicional:
tarefas
para
entender a
natureza

1) Encontrar organismos de diferentes niveis nutricionais no
ambiente (produtor, consumidor inicial, etc.), tirar fotos e criar
uma pirdmide de biomassa ou cadeia alimentar a partir das fotos.
2) Encontrar organismos do solo e observa-los com lupa para os
conhecer.

3) Investigar quais os organismos que vivem sob as rochas e tentar
identifica-los.

4) Se possivel, estudar e comparar a biota da area contaminada e
ndo contaminada na zona envolvente da escola.

5) Encontrar bioindicadores, principalmente liquenes. Classifica-
los e fazer uma avaliagdo da qualidade do ar nessa area.




Material adicional

Extragao e separagcao de pigmentos pelo método Krause

(Baseado no manual de trabalho utilizado no programa
Pédrnu Nature House, ESTONIA)

A fotossintese é realizada em organelos presentes nas folhas das plantas - os
cloroplastos -, que contém pigmentos verdes (clorofila) e amarelos (caroteno,
xantofila). Esses pigmentos ndo se dissolvem na agua, mas em solventes
organicos como etanol, metanol, acetona, etc.

Fluxo de trabalho:

Utilizar 2 g (cerca de um punhado) de folhas frescas de plantas e cortar com
uma tesoura ou rasgue em pedagos. Colocar no pildo (uma tigela de metal
também é adequada para condigdes externas) e amassar, adicionando 2-3 ml
de etanol, até formar uma massa. Continuar a macerar para que as células
vegetais se rompam e o etanol fique intensamente verde, podendo adicionar
um pouco mais de etanol. Adicionar pé de CaCO3 com a ponta de uma faca
para neutralizar a seiva celular. Despejar cuidadosamente o extrato resultante
através de um funil e filtro de papel num béquer, usando uma vareta de vidro
como auxilio. O etanol pode ser adicionado novamente a massa triturada,
esfregado e filtrado num béquer para obter mais extrato. Isso pode ser feito
varias vezes até que nenhum pigmento verde seja libertado da massa de folhas
esmagadas.

Despejar 4-5 ml de extrato etandlico de pigmentos no tubo de ensaio,
adicionar 6-8 ml de gasolina e 2-5 gotas de agua, para que o etanol ndo se
misture com a gasolina. Fechar o tubo de ensaio com uma tampa, agitar por 4-
5 minutos e deixa repousar alguns minutos. Nesse periodo, formam-se
camadas de substancias: a camada verde superior do etanol, na qual ha
clorofila a e b dissolvidas e a camada inferior amarela de etanol, na qual esta
dissolvida a xantofila.
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ZIELONA LEKCJA

Inga Kangur, Kent Toblasen, Simona Jovevska,
Anna Mucha, Maria Assuncao

Lesson plan in POLISH

Zaplanowana lekcja zaktada wyjscie z klasa/ lub klasami/ lub wybrang grupa
uczniéw na zajecia terenowe w poblizu terenu szkoty/ placéwki edukacyjnej.
Zajecia powinny trwac¢ okoto 1,5h, a pozostata zaplanowana czesé
aktywnosci powinna sie odby¢ w budynku szkoty (dtugosé trwania projektu
zalezy od wieku dzieci i zaplanowanych aktywnosci). Mtodsze dzieci
wymagajg wiekszego nadzoru i pomocy w wykonaniu poszczegélnych
aktywnosci; starsza mtodziez wykonuje zadania samodzielnie, prezentujac
swoje wyniki badan i przedstawia wnioski z wykonanych, powierzonych im
zadan. Celem naszego projektu jest ponowne potaczenie naszych studentéw
z naturg wszystkim zmystami!

CELE NAUCZANIA, NARZEDZIA | ZASOBY

UMIEJETNOSCI | KOMPETENCIJE
Praca z aplikacjami:

¢ Rozwoj naukowych umiejetnosci e iNaturalist

e Praca zespotowa, wspotpraca, podziat

. . ; e eBird
czynnos$ci w grupie roboczej « Actionbound
e Rozwoj myslenia krytycznego, rozwoj « Padlet
ciekawosci poznawczej, metod « Flipgrid

naukowych
* Potaczenie uczniow z przyroda GLOWNE ZADANIA NAUCZYCIELA
Nauczyciel w trakcie trwania projektu

GLOWNE ZADANIA UCZNIOW . .
jest osobg nadzorujgca prace,

Uczniowie powinni wykazac sie koordynujgca przebieg pracy w grupach
aktywnoscig w trakcie trwania zajec, brac uczniowskich. Rolg nauczyciela jest
udziat w zaplanowanych zadaniach - rowniez przygotowania instrukcji dla

badac, poszukiwac, wspotpracowac na studentow i dostosowanie jej do poziomu

kazdym etapie projektu. wiedzy i umiejetnosci swoich uczniow.
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MIEJSCE PRACY OCENA
Zajecia powinny odbywac sie w gtownej Uczniowie po wykonaniu zadan
mierze poza klasg szkolng - do tego nalezy oceniajg siebie w kartach
wykorzystac¢ okolice szkoty - parki, samooceny, otrzymujg rowniez
przestrzenie zielone, pobliskie Ogrody informacje zwrotng na temat swojej
Botaniczne. Czes¢ podsumowujgca pracy od nauczyciela koordynatora
powinna sie odbywac¢ w pracowniach zadan. Ewaluacji podlega rowniez
szkolnych np. biologicznej lub chemicznej praca zwigzana z przygotowaniem
- jezeli zaplanowane zadania tego posterow/ prezentacji (estetyka,
wymagaja. zawartos¢ merytoryczna,

poprawnosc, zréoznicowanie
obiektow badawczych).
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SCENARIUSZ LEKCIJI

Aktywnosc Szczegoty Czas

Podziat grupy uczniow
Ustalenie zasad pracy w grupie
Uczniowie przygotowujg materiaty 45 min
Uczniowie otrzymujg instrukcje i przewodnik do wykonania
zadan

Przygotowanie
pracy

Zadania pozwalajgce na zbadanie otaczajgcego nas swiata
wszytskimi zmystam:

Zobaczy¢ - chromatografia, poszukiwanie kwiatow, ktore
pachng, majg okreslong barwe, olejki eteryczne, sa
przyjemne w dotyku
Poczu¢ zapach - poszukiwanie roslin o przyjemnym lub
nieprzyjemnym zapachu
Ustysze¢ - odgtosy roznych ptakow, szum lisci, ile roznych
odgtoséw natury moge ustyszec?

Zrozumiec¢ - znajdz organizm, Ktory jest producentem w
tancuch pokarmowym, poréwnaj organizmy z terenow
zanieczyszczonych i czystych - zadania w zaleznosci od
wieku uczniow
Poczuj - znajdz rosliny, ktore bronia sie przed innymi
organizmami np. Kolce, znajdz w otoczeniu rosliny, ktore
moga miec¢ wtasciwosci lecznicze.

Praca w terenie 90 min

Dalsza cze$¢ pracy, jako kontynuacja pracy terenowej -
chromatografia, ekstrakcja olejkow naturalnych, rysunki,
zdjecia, schematy zebranych okazow, identyfikacja
Laboratorium/ zebranych okazoéw, przygotowanie preparatow
klasa mikroskopowych, analizy laboratoryjne wody i gleby
Przygotowanie prezentacji/posterow/filmow/podcastow na
temat zebranych okazow - w zaleznosci od wieki i
zréznicowania grupy.

45 min

Prezentacja Prezentacja grup - podsumowanie pracy zespotowej 45 min

Whnioski Zamkniecie projektu - wnioski do dalszej pracy 15 min
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THE DIVERSITY OF PLANTS AROUND YOU

Kataryna Michotka, Peter Windfeld, Maja Saridis, Marje Loide, Rita
Rainho

Lesson plan in ENGLISH

Introductory lecture in the classroom that contextualises the topic Biodiversity.

Ask students to download the app (Google Lens or iNaturalist) and explain to them how to
use it. Ask the students to go outside in groups of 3 students each; to find 5 different plants,
find their scientific name using the app. To paint the plants. The teacher should distribute
the groups to different places where they can explore in the park or schoolyard.

Try to draw and describe the characteristics of each plant and its surroundings using your
senses (sight, smell, touch). Discuss what makes plants different from each other. In the
classroom, you can find the complete taxonomy of each plant online. Group the plants
together according to their taxonomy. Discuss what makes them belong to the same group.
Brainstorming: A) Why is it important to group living things? B) Why do we have scientific
names? C) Is biodiversity the same in all environments? Why? D) Why is the reduction of
biodiversity a problem?

Use the drawings and pictures to create an interdisciplinary exhibition at school (next
lessons or as a school project).

LEARNING OBJECTIVES, SKILLS ICT TOOLS AND RESOURCES

AND COMPETENCES
e Wi-Fiinternet connection for

research

¢ mobile phones / tablets to
record images and research
information

e Team work.

¢ Systematic observation.

e Communication skills.

e Apply scientific reasoning to everyday

reality. e paper and pencil to draw the
e Use technology in research and data plants and record information
recording. about them and the

e Civic and environmental awareness. environment
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THE STUDENT'S ROLE LEARNING ROOM
Students will collect data in the field, e classroom
examine information, discuss results, learn e the farm around the school or a
to use IT for learning. park close to the school

e online space

THE TEACHER'S ROLE ASSESSMENT
e Mentors studentsin e Checklist for observation (interest,
research. independence, use of IT equipment).
e Encourages students. e The quality of information collected
e Provides feedback. from each facility.
e Moderator for the closing e Quiz.
discussion.

SCENARIO DESCRIPTION

Activity DI EN Duration
Introduction Introduction 10 min
Data collection with the application, describe .
Plant search PP 30 min
plants, use your the senses.
Internet research Find the complete taxonomy of collected plants. 20 min
Groups plants by taxonomy, creating a taxonomic .
Group All Together PSP Y Y 9 20 min
tree.
Description of . . . .
P Brainstorming and conclusions. 10 min
ecosystem
Reflection and . eae Home
Preparing an exhibition (for the future).
summary work




Biology Educator

Co-funded by the
Erasmus+ Programme be/_'.) SheninG oA
of the European Union ... &

[ ——

POLAND

MANGFOLDIGHEDEN AF PLANTER OMKRING DIG

Kataryna Michotka, Peter Windfeld, Maja Saridis, Marje Loide, Rita
Rainho

Lesson plan in DANISH

Introduktionsforelaesning i klassevaerelset, der kontekstualiserer emnet
Biodiversitet. Bed eleverne om at downloade appen (Google Lens eller iNaturalist)
og forklare dem, hvordan de bruger den. Bed eleverne om at ga udenfor i grupper
pa 3 elever hver; at finde 5 forskellige planter; at sla deres videnskabelige navn op

ved hjzelp af appen. At male planterne. Laereren bgr fordele grupperne til forskellige
steder, hvor de kan udforske i parken eller skolegarden.

Prgv at tegne og beskrive hver plantes egenskaber og dens omgivelser ved hjalp af
dine sanser (syn, lugt, bergring). Diskuter, hvad der ggr planter forskellige fra
hinanden.
| klasseveerelset kan du finde den komplette taksonomi for hver plante online.
Grupper planterne sammen efter deres taksonomi. Diskuter, hvad der ggr, at de
tilhgrer samme gruppe.

Brainstorming: A) Hvorfor er det vigtigt at gruppere levende ting? B) Hvorfor har vi
videnskabelige navne? C) Er biodiversiteten ens i alle miljger? Hvorfor? D) Hvorfor
er reduktionen af biodiversiteten et problem?

Brug tegningerne og billederne til at lave en tvaerfaglig udstilling pa skolen (naeste
lektioner eller som skoleprojekt).

L/ERINGSMAL, FZARDIGHEDER IKT VERKTGJIER OG RESSOURCER
OG KOMPETENCER
e Wi-Fiinternetforbindelse til

forskning

e mobiltelefoner / tablets til at
registrere billeder og
forskningsoplysninger

e papir og blyant til at tegne
planterne og registrere
oplysninger om dem og miljget

e Team arbejde.

¢ Systematisk observation.

¢« Kommunikationsegenskaber.

e Anvend videnskabeligt reesonnement
pé hverdagens virkelighed.

e Anvende teknologii forskning og
dataregistrering.

e Borger- og miljgbevidsthed.
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ELEVENS ROLLE LARERENS ROLLE
Studerende vil indsamle data pa omradet, « Vejleder studerende i forskning.
undersgge information, diskutere e Opmuntrer eleverne.
resultater, leere at bruge IT til leering. e Giver feedback.
e Moderator for den afsluttende
diskussion.
LARINGSRUM VURDERING

Klasseveerelse.

Garden omkring skolen
eller en park teet pa skolen.
Online plads.

e Tjekliste til observation (interesse,
uafheengighed, brug af IT-udstyr...)

¢ Kvaliteten af oplysninger indsamlet
fra hvert anleeg

¢ Quiz

BESKRIVELSE AF LEKTIONSSCENARIET

Aktiviteter Detaljer Varighed
Introduktion Introduktion 10 min
Dokumentation .Pla.ntescagnlng.— dataindsamling med 30 min
applikationenBeskrive planter - bruge sanserne
Organisering af Internetforskning - finde den komplette taksonomi .
- 20 min
data af indsamlede planter.
Hvile Alle gruppfar sr?\mmen: grupperer plant?r efter 20 min
taksonomi, hvilket skaber et taksonomisk tree
Udarbejdelse af Brainstorming og konklusioner 10 min
gkosystemer
: - . Fremtidigt
Praesentation Forberedelse af en udstilling (fremtiden) .
arbejde
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LIIGIRIKKUS LINNAS

Kataryna Michotka, Peter Windfeld, Maja Saridis, Marje Loide, Rita
Rainho

Lesson plan in ESTONIAN

Opilased veenduvad, et linnas vdi pargis on mitmekesine
elustik. Seal elavad putukad, seened, taimed ja imetajad, ehk
paris loodust on ka linnades.

EESMARGID , OSKUSED, IKT VAHENDID JA RESSURSID

PADEVUSED .
Opilastel on telefon véi tahvelarvuti,

nad pildistavad leitud elusolendeid
ja pUlavad neid maarata, kanda
tddblehele lahtristesse klasside vdi
héimkondade kaupa.

Opilased harjutavad vaatlusoskusi ja
liikide maaramist telefonidppide abil.

OPILASE ULESANDED

Opilased on rihmades ja teevad

) .l.<oost<'56d liikide leidmisel, SPETAJA ULESANDED
maaramisel ning kirja panemisel.
Opetaja juhendab dppide kasutamist,
OPIKESKKOND piirab maa-ala, kus liilkumine, vaatlemine
toimub, hoiab silma peal ajakasutusel,

Oppekoht on véimalusel park, vb juhib suuliste kokkuvétete tegemist.

ka surnuaed, haljasala, kus kasvab
puid-pddsaid, kooliimbrus. HINDAMINE

Opilased teevad vaatlused, fotod ja
esialgse maaramise iseseisvalt ning
jouavad kokkuvottes jareldusele, et ka
linnas on suur elurikkus, st toeline loodus.
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TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus
. . Tunni eesmark, vahendid, koht, ohutus ja rithmade .

Sissejuhatus . 10 min
moodustamine

Ulesannetejaotus Kes vastutab Kirjutamise, pildistamise, maaramise, 15 min
rGhmas vaatlemise eest

Vaatlemine Maapinna vaatlused, sh mulla elustik taimestik 20 min

Valitegevus Putukate ja lindude otsimine 20 min

Ettekanded RUhmad esitavad esialgsed vaatluste tulemused 20 min
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ONBEP3UTETOT HA PACTEHUIJATA OKOJ1Y TEBE

Kataryna Michotka, Peter Windfeld, Maja Saridis,
Marje Loide, Rita Rainho

Lesson plan in MACEDONIAN

BoBegHo npepaBakbe BO YUMSTHMLA, KOHTEKCTyaliM3Mpakwe Ha TeMaTta
Bunoausep3uTeT. Mob6apajTe oa yyeHUUMNTE Aa ja npeB3eMaT annnkKaumjata (Google
Lens nnu iNaturalist) n o6jacHeTe UM Kako fia ja KOpuUcTar.
3amMoneTe rm ydeHULUMUTe Aa u3nesaT HagBop BO rpynu oA no 3y4YeHuUUM; Aa HajaaT 5
pPa3NUUYHM pacTeHMnja; Aa ro no6apaaT HUBHOTO HAYYHO MMe KOPUCTEJKMU ja
annukauujaTta. [la rm cavkKaart pacteHumjaTta. HactaBHUKOT Tpeba ga rm pacnpegenm
rpynuTe Ha pa3/IMd4HM MecTa 3a UCTPaXKyBakbe BO MAPKOT UMU YYHUJTTULLHUOT ABOP.
O6upeTe ce ga rv HaupTaTe U onuLleTe KapaKTEPUCTUKUTE Ha CeKoe pacTeHue n
HeroBaTa OKOJIMHA, KOPUCTEjKU ' BallnTe ceTuna (Busunja, MUpUc, gonup).
Pa3roBapajTe 3a Toa WUITO 'M NpaBU pacTeHUjaTa pa3IM4HM e4HMU oA Apyru.

Bo yuunHuuaTa, HajaeTe Ha UHTEPHET L e/loCHaTa TaKCOHOMMja Ha CeKoe pacTeHue.
CuTe 3aegHoO rpynupajte rm pacteHMjaTta cnopea HUBHaTa TaKCOHOMMja.
Pa3roBapajTe 3a Toa WITO r'M NpaBu Aa NnpunaraaTt Ha UcTa rpyna.

Bypa Ha ugeu: A) 30LUTO € BaXXHO fla ce rpynupaar XuBurte cywrtecTtsa? B) 3owTo
MMaMe HayYyHU uMunma? B) Jlanm 6moanBep3InTETOT € UCT BO CUTEe cpeanHn? 3owTo?
N 3owTo e Nnpo6bnemM HaManyBaweTo Ha 6uoamnBep3nTeToT?

KopucreTte rm upTeXute U CJIMKUTE 3a Aa HanpaBuUTe MHTepPAUCUUIMTIMHAPHA
n3no0xXx6a BO yumnnmuwTeTo (CnegHu 4YacoBU UMU KAaKO YUYUJIULLEH NPOEKT).

HACTABHMU LEJTUN, BELUTUHU UKT AJTIATKU U PECYPCH
n KOMMETEHUUU

e TuMcka paboTa.

e CucTtemMaTCcKO HabrbynyBame.

¢ KOMYHUKaATUBHMU BELLUTUHMU.

e [MPUMEHU Hay4YHO pacynyBatbe BO
CeKojoHeBHaTa peasiHOoCT.

e [puMeHyBaaT TexHoNormja BO
UCTpaXKyBarbe U pernctpuparbe Ha
nogaTouu.

e [paraHCKa 1 eKoJsioLlKa CBecCT.

e Wi-Fi nHTepHeT KOHeKUMja 3a
ncTpaykyBame

e MOBUNHU TenedoHn / TabneTtu
3a peructpupame potorpadunum
n nHpopmMmaumm 3a
ncTpaykyBame

e XapTuja nu MONMB 3a LpTare Ha
pacTeHujaTa n pernctpupare
nHbopMaLmnmM 3a HUB U
YXMBOTHAaTa cpefnHa
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YJOrA HA YMEHUKOT YJTOIrATA HA HACTABHUKOT
YyeHnuuTe Ke cobupaaTt nogaToLmM Ha e [ ycMepyBa yYyeHULUTE BO
TepeH, Ke ncTpaykyBaaT uHpopmayumm, ke NCTpaXxxyBareTo.
OVWCKYTUpaaT 3a pe3ynrtatute, ke HayyaTt ° M NOTTUKHYBa yYeHUuunTE.
Kako oa KopucTaT UT 3a yuerbe. e Ob6esbepnyBa NnoBpaTHU UHPOPMaLUN.

e MopgepaTop Ha 3aBplLUHaTa AUCKYyCU]a.

MPOCTOP 3A YUYEHE OLUEHYBAME
e YumnHuua. e Yek nucTa 3a HabrpyaoyBare (MHTepec,
e [1BOPOT OKOMY YYUNULLTETO UNU CaMOCTOjHOCT,KOpucTere Ha T onpema).
napkK 6MMCKY 00 yYUNULLITETO. e KBanuteTtoT Ha MHPopPMaLum cobpaHm of
e OHnajH NnpocTop. CEeKoe pacTeHue.
e KBus3.

ornnc HA CLUEHAPUOTO

AKTUBHOCTM Hetann BpeMeTpaerse

Baparbe pacTeHuja - cobuparbe nogaToum co
Boeepn annuKaymjataOnuLlyBarbe Ha pacTeHujaTa - 30 MUH.
KOPUCTEjKN rn ceTunaTta

NcTpaykyBarbe Ha MHTEPHET - Haorlarbe Ha LenocHaTa

. . 20 MUH.
[OKyMeHTUparse TaKCOHOMMja Ha cobpaHunTe pacTeHuja.
OpraHusauuja CuTe rpynu 3aegHo: rym rpynmpaart pacTeHujaTa cnopeg, 20 MUH
Ha nogaTouuTe TaKCoOHOMMjaTa, co3aaBajKM TAaKCOHOMCKO OPBO )
OoomMop Bypa Ha ngen v nsenekyBarbe Ha 3aKy4oLm 10 MUH.
N3paboTKa Ha
MoaroTeyBarse Ha M3anoxba (MaHWHA) NpHa paboTa

eKoCcnctemm

MpeseHTauwmja MpeseHTaumMja U OUCKYCKja 3a [obneHnTe pesyntaTu. 15 MUH.
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DIVERSIDADE DE PLANTAS A TUA VOLTA

Kataryna Michotka, Peter Windfeld, Maja Saridis,
Marje Loide, Rita Rainho

Lesson plan in PORTUGUESE

Palestra introdutéria indoor, contextualizando o tema da Biodiversidade. Baixar o
aplicativo (Google Lens ou iNaturalist) e explicar como usa-lo. Pedir aos alunos que
saiam em grupos de 3 e encontrem 5 plantas diferentes e procurem o seu nome
cientifico através da aplicacao. Fazer também uma foto de cada. O professor devera
distribuir os grupos em diferentes areas.

Desenhar e descrever as caracteristicas de cada planta e do meio envolvente,
utilizando os seus sentidos (visao, olfato, tato). Discutir o que diferencia as plantas
umas das outras.

Em sala de aula, encontrar na internet a taxonomia completa de cada planta.
Todos juntos, agrupar as plantas de acordo com a sua taxonomia.

Discutir sobre o que os faz pertencer ao mesmo grupo.

Brainstorm: A) Por que é importante agrupar os seres vivos?

B) Por que temos nomes cientificos?

C) A Biodiversidade é a mesma em todos os ambientes? Porqué?

D) Por que é um problema a reducao da Biodiversidade?

Utilizar os desenhos e imagens para construir uma exposicao interdisciplinar na sala
da escola (préximas aulas ou como projeto escolar).

Duracgao: 90 min ou 2 x 45 min

OBJETIVOS DE APRENDIZAGEM E FERRAMENTAS E RECURSOS DE TIC
COMPETENCIAS

e Trabalho em equipa.

e Observagéao sistematica.

e Competéncias comunicativas.

e Aplicar o raciocinio cientifico a realidade
guotidiana.

e Aplicar tecnologia em pesquisa e registro
de dados.

e Consciéncia civica e ecologica.

e Ligacdo de internet wi-fi para
fazer pesquisas.

e Telefones celulares/tablets
para registrar fotos e
pesquisar informagdes.

e Papel e lapis para desenhar as
plantas e registar informagdes
sobre elas e o meio ambiente.
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PAPEL DO ALUNO PAPEL DO PROFESSOR
Os alunos irdo recolher dados em campo, O professor é o facilitador do percurso
pesquisardo informagdes, discutirdo investigativo do aluno, estruturando a
resultados e aprenderdo como usar a Tl sua acéo e fornecendo feedback. Ao
para aprender. final, serd o condutor da discusséo final.

ESPACO DE APRENDIZAGEM

Sala de aula escolar, espago exterior AVALIACAO
envolvente dentro dos limites da

escola, espacgo online.

e Grelhas de observagéo (interesse,
autonomia).

¢ Qualidade das informagdes recolhidas
de cada planta.

e Questionario.

DESCRIGCAO DO CENARIO

Atividade Detalhe Duracéo
Introducgéo Introducgéo 10 min
. Coletar dados com o aplicativo.
Colheita de b . .
Descrever as plantas - usar os sentidos 30 min
plantas

Explorar na

Encontrar a taxonomia completa das plantas

. 20 min
internet coletadas.
Todos os grupos | Agrupar plantas de acordo com a taxonomia, criando 20 min
juntos uma arvore taxonomica.
Brainstorming Fazer brainstorming e tirar conclusdées. 10 min
Trabalho a

Exposicéo

Preparar uma exposigéao. desenvolver
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ROZNORODNOSC ROSLIN WOKOL NAS

Kataryna Michotka, Peter Windfeld, Maja Saridis,
Marje Loide, Rita Rainho

Lesson plan in POLISH

Ksztatcenie umiejetnosci pracy grupowej.
Ksztatcenie umiejetnosci systematycznych obserwacji.
Ksztatcenie umiejetnosci komunikacyjnych.
Zastosowanie wiedzy naukowej w codziennym zyciu.
Zastosowanie technologii w celu poszukiwania informacji i zbierania danych
Pogtebianie sSwiadomosci ekologicznej.

ROLA UCZNIA NARZEDZIA MULTIMEDIALNE

Uczniowie maja za zadanie zebra¢ dane w e internet - wyszukiwanie
terenie, wykonac zdjecia, naszkicowac rysunki informacji
roslin, wyszukiwac informacje, nauczyc¢ sie jak e telefony/tablety - zdjecia,
mozna wykorzystac¢ narzedzia informatyczne wyszukiwanie informaciji,

do nauki biologii. zainstalowanie aplikacji
e otowkiizeszyty -
ROLA NAUCZYCIELA naszkicowanie roslin i

zanotowanie informacji o nich i

Nauczyciel jest moderatorem sciezki ) o .
otaczajgcym je srodowisku

badawczej uczniow, czuwa on nad catosciag
dziatan, wspierajgc i udzielajgc wskazowek i
informacji zwrotnej. Pod koniec lekcji bedzie
miat za zadanie podsumowac catosc
prowadzgc konhcowg dyskusje.

PRZESTRZEN DO NAUKI

Klasa w szkole, teren wokoét szkoty (lub inny
wyznaczony przez nauczyciela), on-line.
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OPIS

Dziatania

1 Wprowadzenie 10 min

Poszukiwanie i fotografowanie roslin - zbieranie danych z
2 pomoca aplikaciji. 30 min
Opisywanie roslin - wykorzystanie zmystow.

3 Podanie petnej taksonomii roslin z pomocg internetu 20 min

Grupowanie wszystkich roslin (przez wszystkie grupy razem)

" 20 min
tworzgc drzewo taksonomii.

5 Burza mozgow | wnioski. 10 min

6 Przygotowanie wystawy (w przysztosci). Dalsza praca
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EVERYONE MATTERS - BIODIVERSITY IN THE CITY VS
REAL NATURE

Slavica Tofilovska, Jgrgen Petersen, Eve Popp,
Marcolina Martinho, Anna Zertka

Lesson plan in ENGLISH

Make students aware of nature by showing the biodiversity in the
city and real nature.

Looking at plants, fungi, birds and insects. Main objective to
understand the interplay between species and their co-
dependences.

Hypothesis - higher diversity is in real nature.

LEARNING OBJECTIVES, ICT TOOLS AND RESOURCES
SKILLS, AND COMPETENCIES

e Working in groups - sharing results with e Plant application (iNaturalist,
other groups. PlantNet).

e Learning to use applications for plant e Microscope on telephone.
identification. e Traps for insects: (ground,

e Learning about plants, insects, fungi and tree, handnet).
birds, mutual dependents, setting traps for e Bags for collection of plants,
insects (ground, tree, hand net). paper for pressing the plants.

e Objected thinking of humans influence on
nature (city, farming and real nature).

e Analysing and presentation of results.

¢ (young children have a different setup than
the older children - example - young just
take pictures of different plants, older use
app and learn about physiology).

TEACHER'S ROLE
Facilitator - inspiring by asking
questions.

LEARNER'S ROLE

Students will be divided in groups of 4. In each group they should take photos of
plants and insects, collect plants and set up traps for insects, taking notes, record
short videos, use the applications plantnet and Inaturalist for identification of the

species and telephone microscope. Specific role is observing nature, students
should ask questions about the different shapes, structures of plants and insects
they find and document all the findings.



Co-funded by the _
Biology Educators

Erasmus+ Programme be@t
Bewrs: B B S

Shaping Tomomow
of the European Union BB e

POLAND

LEARNING SPACE ASSESSMENT

First 90 minutes in real Formative feedback.
nature, and second class 90
minutes in near area in city.

SCENARIO DESCRIPTION

Activity Detail Duration

Introduction of an ecosystem through an example,
and explanation what should the students do on the
class. The students will be reminded how to use the
Introduction applications, and remind how to set up traps. They are 10 min
provided with the necessary equipment. Discussion of
the results from previous wild nature class, the
diversity of plants and insects.

Students take pictures of plants and insects and
Investigation collect plants, they set up traps for insects and take 40 min
notes.

Back at class room they are comparing and combining
Making list their findings. They are preparing a mutual list of 20 min
plants and insects observed.

Preparing a herbarium (pressing of plants) and
Summarizing | discussing of the different shapes of nature, are there
results any differences between species from another

ecosystem.

10 min

Comparison of the written list of species of plants and
insects and video output, where they explain diversity
in the two ecosystems.Discussion on mutualistic
Reflection relationship between plants and insects, and their 10 min
dependence as providers of food and pollinators, and
how the number of one species influences the
diversity of other group of species.
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ALLE BETYDER NOGET - BIODIVERSITET | BYEN
VS A£AGTE NATUR

Slavica Tofilovska, Jgrgen Petersen, Eve Popp,
Marcolina Martinho, Anna Zertka

Lesson plan in DANISH

Gor eleverne opmaerksomme pa naturen ved at vise biodiversiteten i byen
og den virkelige natur.
Ser pa planter, svampe, fugle og insekter. Hovedformal at forsta samspillet
mellem arter og deres medafhaengighed.
Hypotese - hgjere diversitet i den virkelige natur.

L/ERINGSMAL, FZARDIGHEDER IKT VERKT@JER OG RESSOURCER
OG KOMPETENCER
e Arbejde i grupper - deling af resultater * Planteanvendelse
med andre grupper. (naturalistisk, PlantNet).
e Lzer at bruge applikationer til » Mikroskop pé telefon.
planteidentifikation. o Fezelder til insekter: (jord, tree,
e Atleere om planter, insekter, svampe og hé&ndnet).
fugle, gensidige pdrgrende, saette faelder » Poser til opsamling af planter,
for insekter (jord, tree, h&ndnet). papir til presning af planterne.
e Anvendt teenkning om menneskers
indflydelse pé naturen (by, landbrug og LARERENS ROLLE
virkelig natur). Facilitator - inspirerende ved at
* Analyse og preesentation af resultater. stille spargsmal.

(smé bgrn har et andet setup end de stgrre
barn - f.eks. - unge tager bare billeder af
forskellige planter, seldre bruger app og leerer
om fysiologi)
ELEVENS ROLLE
Eleverne bliver inddelt i grupper af 4. | hver gruppe skal de tage billeder af planter og
insekter, samle planter og seette feelder op for insekter, tage notater, optage korte
videoer, bruge applikationerne plantenet og Inaturalist til identifikation af arten og
telefon mikroskop. Specifik rolle er at observere naturen, eleverne skal stille
spgrgsmal om de forskellige former, strukturer af planter og insekter, de finder og
dokumentere alle fundene.
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LARINGSRUM VURDERING

Farste 90 minutter i rigtig Formativ feedback.
natur, og anden klasse 90

minutter i neeromréade i byen.

BESKRIVELSE AF LEKTIONSSCENARIET

Aktiviteter Detaljer Varighed

Introduktion af et skosystem gennem et eksempel, og
forklaring pa hvad eleverne skal lave i klassen. Eleverne vil
blive mindet om, hvordan man bruger applikationerne, og
Introduktion mindet om, hvordan man opsaetter feelder. De er forsynet 10 min
med det ngdvendige udstyr. Diskussion af resultaterne fra

tidligere vildnaturklasse, mangfoldigheden af planter og
insekter.

Eleverne tager billeder af planter og insekter og samler

Dokumentation .
planter, de seetter feelder op for insekter og tager notater.

40 min

. Tilbage i klasseveerelset sammenligner og kombinerer de
Organisering af . e .

data deres resultater. De er ved at udarbejde en gensidig liste 20 min

over observerede planter og insekter.

Forberedelse af et herbarium (presning af planter) og
Hvile diskussion af naturens forskellige former, er der forskel pa 10 min
arter fra et andet gkosystem.

Sammenligning af den skriftlige liste over arter af planter og
insekter og videooutput, hvor de forklarer diversiteten i de
Udarbejdelse af to gkosystemer.Diskussion om gensidigt forhold mellem 10 min

gkosystemer planter og insekter, og deres afheengighed som leverandgr
af fede og bestavere, og hvordan antallet af en art pavirker
mangfoldigheden af andre grupper af arter.
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CEKOJ E BHAYAEH - BUOOAUBEP3UTETOT BO rPAOOT
HACMPOTU BUOAUBEP3UTETOT BO NPUPOOHUTE
XUBEAJIULWLUTA

CnaBuua TodumnoBcKa, JopreH MNeTepceH, EBe Nonm,
MapKonmHa MapTnHxo, AHa 3epTKa

Lesson plan in MACEDONIAN

YueHUUUTe Aa CTaHaT CBECHMU 3a NpupoaaTa co NoKaXKyBake Ha 6MoauBep3UTETOT BO
rpagoT U BUCTUHCKaTa Nnpupogaa.

Ha6mpyayBakwe Ha pacTeHMuja, rabu, NTMUM U MHCeKTU. NaBHa uen e pa ce pasbepe
noBp3aHocTa Mery BUAOBUTE N HUBHaTa MeFyce6Ha 3aBMCHOCT, HUBHUTE MHTepaKLunmn
M KO-3aBUCHOCTM.

XunoTesa - norosieM AouUBep3UTeT BO BUCTUHCKaTa npupoaa.

HACTABHMU LUEJ/IN, BELUTUHU UKT AJTATKU U PECYPCH
N KOMNETEHUUU

e PaboTa BO rpynu - cnogenyBarbe pesynratu
CO opyrurpynu.

e Yyerbe Kako fa rm KopucrtaT annukauymute
3a ngpeHTndunKaumja Ha pacteHumja u
MHCEKTW.

e Yuetrbe 3a pacTeHMUja, UHCEKTU, rabu u
nTUUK, 38 HUWBHaTa MerycebHa 3aBUCHOCT,
nocTaByBarbe CTanMuUmM 3a MHCEKTU (Ha
no4yea, cobmpare MHCEKTU oL OPBO, payHa
Mpey<a).

e Ob6jeKTMBHO pa3MuUcyBarse 3a BMjaHUETO
Ha nyreTo Bp3 npupopgaTta (rpaga,
3eMjonencTBO U BUCTUHCKa nNpupogaa).

e AHanusa un npeseHTauuja Ha pesynTaTu.

e ANnuKauum 3a pacTeHuja:
iNaturalist
(bit.ly/appinaturalist), Plantnet
(bit.ly/appforplant).

e ANNMKauUM 38 MHCEKTMW.

e Google Lens
(https://lens.google/).

e Mukpockon Ha TenedoH.

e Cobuparbe MHCEKTU: Ha No4Ba,
LPBO, payHa MpeKa.

e Topbu 3a cobuparse pacTteHuja,
xapTuja 3a nspaboTKa Ha
xepbapuym.

YNOrA HA YYEHUKOT

YueHnuuTte ke bupgaTt nogeneHun Bo rpynum og no yeteopuua. Bo cekoja rpyna tne Tpeba ga
doTorpadumpaaT pacTeHMja U MHCEKTU, oa cobupaaT pacTeHMja U ga nocTaByBaaT
cTanuMuu 3a MHCEKTW, ga 3anmuyBaaT 3abenelwkuy, ga CHMMaaT KpaTKu Bugea, na ru
KopucTaT annnkaumnnTte Plantnet u Inaturalist 3a nugeHTUdPUKaLmMja Ha BUOOBUTE, @ MOYXKe
0a KopucTaT M MUKpocKon 3a TenedoH. OCHoBHa ynora e HabrbyayBareTo Ha NMpupopaaTa,
ydyeHunumnTe Tpeba ga nocTtaByBaaT Npallarba 3a pas3fiMyHuTe opMu, CTPYKTYPU Ha
pacTeHujaTa M UHCEKTUTE LUTO ' HaoraaT U fga rm oOKyMeHTupaaT cuTe Haogu.


https://bit.ly/appinaturalist
https://bit.ly/appforplant
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MPOCTOP 3A YYEHE

Mpeu 90 MUHYTU BO ,,BUCTUHCKA Npupoga“
(NpupoLHO XMBEeanMTe BO HaLMOHaNEeH

napk), a BTopute 90 MUHYTU BO 3e/1eHa

noBpLUMHAa BO rpanoT (rpagcKu napk).

OLIEHYBAHSE

YNIOrATA HA HACTABHUKOT

OnecHyBay - MHCNMPUpPa CO NocTaByBare
npawlarba.

dopMaTMBHa NPOLLEHKA.

ornnc HA CLEHAPUOTO

AKTUBHOCTM BpeMeTpaeme
Ob6jacHyBarbe Ha MOMMOT EKOCUCTEM MPEKY NpUMep, U
objacHyBatrbe LUTO Tpeba fa npasaT yYeHULUTE Ha OBOj Yac.
YueHunumnTe Tpeba ga 6mpaT NOTCETEeHU KaKo fa rm KopucTtaT
Bosepg, anankauumnTe U Kako ga nocTtaBaT 3aMKU. 3a yacoT e 10 MUH.
obesbeneHa e noTpebHaTa onpeMa. [IMCKycuja Ha
pesyntatuTe of NPeTxXo4HMOT Yac BO NpMpoaa, 3a
ONBEP3UTETOT Ha pacTeHujaTa M UHCEKTUTe.
MCTDasKYBArbe YyeHuuuTe ru poTorpadmpaaT pacTeHnjaTa U MHCEKTUTE, U
HZTeyeH cobupaaT pacTeHWja U MUHCEKTU, a NocTaByBaaT U CTanMuM 3a 35 MUH.
P MHCEeKTU N 3anumLiyBaaT beneLwKun.
AHanusa Ha Bo yunnHuuaTa, ydeHMuuTe rv crnopenysaaT v KOMBUHUpaaT
pesyntatuTte og HUBHUTE Haogu. Tue nogroTeyBaaT 3a€QHUYKN CMNCOK Ha 20 MUH.
rpagcKMoT napk 3abeneyaHu pacTeHuja U MHCEKTW.
MoaroToBKa Ha xepbapuyM (MpecyBarbe Ha pacTeHuja) u
MpaKTn4Ha OUCKyCWHja 3a pasnmuyHnuTe ¢opMm Ha NpupoaaTa, nanm nMma 10 MuH
paboTa HEeKaKBU pPassiKM NoMery BUOOBUTE O PasfMUyHU '
€KOCUCTEMMU.
Cnopepba Ha nucTaTa Ha BUOOBU pacTeHMja M UHCEKTH, U
KaKOo KpaeH NpoayKT nspaboTKa Ha BULEO, Kage YYeHnLUmTe
Cnopenba Ha P poAy P ’ y
ro objacHyBaaT OMBEpP3UTETOT BO ABaTa
pesyntatuTe of . , .
ekocucTeMa.[lucKkycuja 3a MyTyanmamMoT NOMery pacTeHujaTa
rpagCKMoT napk , 15 MUH.
M UHCEKTUTe, U HUBHaTa MerycebHa 3aBUCHOCT KaKo
M NPUPOOHOTO .
obesbenysaun Ha XxpaHa 1 onpaLlyBaym, M Kako 6pojHOCTa Ha
XmBeanmwite .
efeH BuU4 BfMjae Ha OMBEP3NTETOT Ha gpyrarta rpyna Ha
opraHmsMu.
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KOIK ON OLULISED - ELURIKKUS LINNAS VS PARIS
LOODUSES

Slavica Tofilovska, Jgrgen Petersen, Eve Popp,
Marcolina Martinho, Anna Zertka

Lesson plan in ESTONIAN

Teadvustada opilastele loodust, naidates linna elurikkust ja paris looduse
elurikkust.
Vaadelda taimi, seeni, linde ja putukaid. Peamine eesmiark on mdista liikide
vastastikust moju ja nende kaassoltuvusi.
Hupotees - paris looduses on suurem mitmekesisus.

EESMARGID , OSKUSED, PADEVUSED IKT VAHENDID JA RESSURSID

e RUhmatdd - tulemuste jagamine teiste
ruhmadega.

e Taimede tuvastamise rakenduste
kasutamise abil.

e Taimede, putukate, seente ja lindude,
vastastikuste suhete tundmadppimine,
puUlniste pustitamine putukatele (maa,
puu, kasivork).

e Objektiivhe mdtlemine inimeste mdjust

e Taimede maaramine
(iNaturalist, Plantnet)

e Mikroskoop telefonis

e PlUnised putukate jaoks:
(maa, puu, kasivork)

e Kotid taimede kogumiseks,
paber taimede pressimiseks

: . Lo OPETAIJA ULESANDED
loodusele (linn, pdlluharimine ja paris )
loodus). Opetaja annab juhiseid, jalgib
e Tulemuste analiilisimine ja esitamine. Opilaste t66d, juhendab neid
e Noorematel épilastel on erinevad protsessi kaigus, motiveerib ja
Ulesanded, vdrreldes vanemate hindab nende t66d.

Opilastega, nditeks noored lihtsalt
pildistavad erinevaid taimi, vanemad
kasutavad rakendust ja épivad tundma
fUsioloogiat.

OPILASE ULESANDED
Opilased jagatakse 4-liikmelistesse rihmadesse. Igas riithmas tuleks pildistada
taimi ja putukaid, koguda taimi ja pUstitada putukatele pllniseid, teha markmeid,
salvestada lUhivideoid, kasutada liikide tuvastamiseks rakendusi Plantnet ja
iNaturalist ning salvestada helisid, kasutada telefonis mikroskoobi appi. Eriline roll
on looduse vaatlemisel, dpilased peaksid esitama klUsimusi leitud taimede ja
putukate erinevate kujude, struktuuride kohta ning dokumenteerima kdik leiud.
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OPIKESKKOND HINDAMINE

Oues ja klassiruumis. Kujundav tagasiside.

TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus

Okoslisteemi tutvustamine naidete kaudu ja
selgitus, mida dpilased tunnis tegema peaksid.
épilastele tuletatakse meelde, kuidas rakendusi
Ettevalmistus kasutada ja kuidas puUlniseid Ules seada. Nad on 10 min
varustatud vajaliku varustusega. Arutelu eelmise
metsiku looduse klassi tulemuste Ule, taimede ja
putukate mitmekesisus.

Opilased pildistavad taimi ja putukaid ning koguvad
valitéod taimi, pUstitavad putukatele pulniseid ja teevad 40 min
markmeid.

Klassiruumis nad vérdlevad ja kombineerivad oma
Labor/klassiruum tulemusi. Nad koostavad vaadeldavate taimede ja 20 min
putukate nimekirjad.

Taime- ja putukaliikide Kirjaliku loetelu ja
videovaljundi vordlus, kus selgitatakse kahe
Okosusteemi mitmekesisust. Arutelu taimede ja
putukate vastastikustest suhetest ning nende 10 min
sOltuvusest toidupakkujana ja tolmeldajatena ning
kuidas Uhe liigi arv mdjutab teiste liigirthmade
mitmekesisust.

Tulemuste
kokkuvote

Opetaja kisib épilastelt, mida nad oma leidudest
Reflektsioon arvavad, kas nad leiavad, et kohalik elurikkus on 5 min
suur voi vaike?
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TODOS CONTAM - BIODIVERSIDADE NA CIDADE
VERSUS NATUREZA REAL

Slavica Tofilovska, Jgrgen Petersen, Eve Popp,
Marcolina Martinho, Anna Zertka

Lesson plan in PORTUGUESE

Consciencializar os alunos sobre a natureza, mostrando a biodiversidade da
cidade e a natureza real
Olhar para as plantas, fungos, aves e insetos.
Objetivo principal - compreender a interagcdo entre as espécies e suas
codependéncias.

OBJETIVOS DE APRENDIZAGEM E FERRAMENTAS E RECURSOS DE TIC
COMPETENCIAS e Aplicacao vegetal (iNaturalist,
plantnet).

Trabalhar em grupos -
compartilhar resultados com
outros grupos.

e Aprender a utilizar aplicagdes de
identificagdo de plantas.

e Aprender sobre plantas, insetos,
fungos e aves, dependentes PAPEL DO PROFESSOR
mutuos, montar armadilhas para
insetos (solo, arvore, rede de
mao).

e Pensamento sobre a influéncia PAPEL DO ALUNO
humana na natureza (cidade,
agricultura e natureza real).

e Analise e apresentacgao de

resultados.

e Microscopio no telefone.

e Armadilhas para insetos: (solo,
arvore, rede).

e Sacos para coleta de plantas,
papel para prensar as plantas.

Facilitador - inspirador, fazendo
perguntas.

Os alunos serdo divididos em grupos de 4. Em
cada grupo deverao tirar fotos de plantas e
insetos, coletar plantas e montar armadilhas

para insetos, fazer anotagdes, gravar pequenos
videos, utilizar os aplicativos Plantnet e

Inaturalist para identificagdo das espécies e

telefone (microscoépio). A fungéo especifica e
observar a natureza, os alunos devem fazer

perguntas sobre as diferentes formas,
estruturas de plantas e insetos que encontram
e documentar todas as descobertas.

As criangas pequenas tém uma
configuragado diferente das criangas
mais velhas - exemplo - os mais novos
apenas tiram fotos de plantas
diferentes, os mais velhos usam o
aplicativo e aprendem sobre
fisiologia.
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ESPACO DE APRENDIZAGEM AVALIACAO

Primeiros 90 minutos em Feedback formativo.
natureza real e segunda parte
de 90 minutos em areas
proximas da cidade.

DESCRIGCAO DO CENARIO

Atividade Detalhe Duragao
Introdugéo de um ecossistema através de um exemplo e
explicagdo do que os alunos devem fazer na aula. Os
alunos serao instruidos sobre como usar os aplicativos e
Introdugéo como montar armadilhas. Eles sdo equipados com o 10 min
equipamento necessario. Discussdo dos resultados da
aula anterior sobre natureza selvagem, diversidade de
plantas e insetos.
Trabalho de Os alunos tiram fotos de Plantas e ir:\setos e coletam ‘
campo plantas, montam armadllhzis para insetos e fazem 40 min
anotacgdes.
Analise dos .
resultados do D.e volta a sala de aula, os alunos comparam e . .
paruge da comblnarjdo as suas desco.bertas. Preparam uma lista 20 min
. mutua de plantas e insetos observados.
cidade
Trabalho Preparar um herbario (prensagem de plantas) e discutir
oratico sobre as diferentes formas da natureza, se existem 10 min
diferengas entre espécies de outro ecossistema.
Comparagao da lista escrita de espécies de plantas e
insetos e produgéo de video, onde explicam a diversidade
Comparagéo nos dois ecossistemas.
dos resultados Discussao sobre a relagdo mutualistica entre plantas e 10 min

da cidade com
os da natureza

insetos, e a sua dependéncia como fornecedores de
alimentos e polinizadores, e como o numero de uma
espécie influencia a diversidade de outro grupo de
especies.
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KAZDY MA ZNACZENIE - ROZNORODNOSC BIOLOGICZNA
W MIESCIE KONTRA PRAWDZIWA PRZYRODA

Slavica Tofilovska, Jgrgen Petersen, Eve Popp,
Marcolina Martinho, Anna Zertka

Lesson plan in POLISH

Pokaz uczniom przyrode, pokazujac réznorodnos¢ biologiczng w miescie i na
tamach natury
Patrzac narosliny, grzyby, ptaki i owady. Giéwnym celem jest zrozumienie
wzajemnego oddziatywania miedzy gatunkami i poznanie wspétzaleznosci.

CELE UCZENIA SIE, NARZEDZIA | ZASOBY ICT
UMIEJETNOSCI | KOMPETENCIJE e Aplikacja roslinna (INaturalist,
Plantnet).

e Praca w grupach - dzielenie sie
wynikami z innymi grupami.

e Nauka korzystania z aplikacji do
identyfikacji roslin.

e Nauka o roslinach, owadach,
grzybach i ptakach, wzajemnych
zaleznosciach, zastawianie
putapek na owady.

e Sprzeciw wobec wptywu cztowieka ROLA NAUCZYCIELA
na przyrode (miasto, rolnictwo i Facilitator - inspirujacy poprzez
prawdziwa natura). zadawanie pytan.

e Analiza i prezentacja wynikow.

e Mikroskop zaktadany na
telefon.

e Putapki na owady: (ziemia,
drzewo, sie¢ reczna).

e Worki do zbierania roslin,
papier do sprasowania roslin.

ROLA UCZNIA

Uczniowie zostang podzieleni na grupy po 4
osoby. W kazdej grupie powinni robi¢ zdjecia
roslin i owadow, zbierac¢ rosliny i zaktadac
putapki na owady, robi¢ notatki, nagrywac
krotkie filmy, korzystac z aplikacji
Plantnet/iNaturalist do identyfikacji gatunkow,
a takze mikroskopu telefonicznego.
Specyficzng rolg jest obserwowanie natury,
uczniowie powinni zadawac pytania dotyczace
roznych ksztattow, struktur roslin i owadow,
ktoére znajdujg i dokumentowac wszystkie
odkrycia.

Mate dzieci pracujg inaczej niz starsze
dzieci - mtodsze po prostu robig
zdjecia réznych roslin, starsze
uzywajg aplikacji i ucza sie fizjologii.
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PRZESTRZEN DO NAUKI

Pierwsze 90 minut na tamach
dziewiczej natury, a druga

OCENA

ksztattujgce.

lekcja 90 minut w poblizu

miasta.

OPIS SCENARIUSZA

Informacja zwrotna, ocenianie

v . . . Czas
Aktywnosc¢ Opis dziatan .
trwania
Wprowadzenie pojecia ekosystemu poprzez przyktad oraz
wyjasnienie,
Wprowadzenie co uczn|OW|e.powmn| rob{c.: podczas za!ec. Uc.>zn|?v.\/|e 10 min
zostang poinformowani jak korzystac¢ z aplikacji i
poinstruowani jak ustawic putapki. Uczniowie zostang
wyposazeni w niezbedny sprzet.
Badania Uczniowie robig zdjecia roslin i owadow oraz zbierajg 40 min
terenowe rosliny, zaktadajg putapki na owady i robig notatki.
Analiza wynikow | Uczniowie po powrocie do sali lekcyjnej poréwnujg i tgcza
dziatan w parku swoje odkrycia. Przygotowujg wspolng liste 20 min
miejskim obserwowanych roslin i owadow.
Przygotowanie zielnika (suszenie roslin) i omowienie
Praca roznych ksztattow 10 min
praktyczna i przystosowan roslin, czy istniejg jakies roznice miedzy
gatunkami z innego ekosystemu.
Porownanie poprzez stworzenie listy gatunkow roslin i
Poréwnanie owadow oraz wykonanie krotkiego podsumowania wideo,
wynikow z gdzie uczniowie wyjasniajg roznorodnosc¢ w obu
parku ekosystemach. 10 min
miejskiego Dyskusja na temat wzajemnych relacji miedzy roslinami i
i prawdziwej owadami oraz zaleznosci roslin (dostawcow pozywienia) i
przyrody zapylaczy - w jaki sposob liczba jednego gatunku wptywa
na roznorodnosc¢ innych grup gatunkow.
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HOW TO PROTECT PLANET EARTH?

Kent Tobiasen, Renata Sidoruk-Sotoducha, Kristina Zafirovska,
Heidi Kukk, Margarida Morgado

Lesson plan in ENGLISH

OBJECTIVES OF THE CURRICULUM.
CORE MATERIAL AND SKILLS IN THE
CURRICULUM
e Ecosystem.
e Reflectivity.
e The process of decomposition of
matter.
e Control of microorganisms.
e Biotic & abiotic factors.
e The circulation of matterin
nature and the food chain.
e Understanding the legitimacy of
nature.
e Setting the conditions in the
experiment.
e Showing respect and
responsibility towards living
beings and responsible use of
natural resources.

OBJECTIVES OF THE EXERCISE AND
EXPECTED RESULTS

e Tounderstand the process of
circulation of matter in nature, as well
as the process of recycling, which
helps in its purpose.

e Tounderstand the components of
these processes.

e Tounderstand the different ways in
which this process is carried out.

e Students to understand the difference
between these 2 processes, which are
related.

e To understand the essence of the
performance of the experiment.

REQUIRED MATERIAL

e Leftover food.

¢ Worms, insects, etc.

e A soil sample.

e Photographs.

e Table/ information about
the work done.

¢ Sheets.

e Jars.
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INCLUDES

Use of unexpected, fascinating and interesting clips, experiments, information
drawings, etc., to keep students' attention. The main element is related to the teacher
as a subject, who, based on his assumptions and points of view, maintains the interest
of the students. The purpose of this phase to keep the listener's interest is to present

the new knowledge as relevant and motivating for the students.

SEARCH

Students explore and develop hypotheses, while the teacher helps them by
answering their questions, encouraging them or giving them a new challenge, when
necessary. According to the level of the class, the students are used with different
empirical thinking methods, but at the beginning of the topic as categorization,
which also represents the content in the research phase. The main goal is for the
students themselves to gain experience and develop ideas, which they would connect
with the terminology of the subject.

EXPLANATION

In this phase, the students' experiences from the research phase are related to the
terms and understanding of the topic. They have confirmed the hypotheses as correct
or incorrect in relation to the understanding of it. They share their observations,
predictions and conclusions, but most importantly they test their arguments and
understandings with the teacher and other students. The teacher can set a new
hypothesis, true or false, in order for the students themselves to achieve the expected
goals.

EXPANSION
According to the constructive theory of learning, for prior knowledge to be usable, it
needs to be used in another context, which is the goal of this phase. In this way,
students work with the acquired knowledge within the research and explanation
phase, but in a new context. What has been done in these 2 previous phases, e.g.
Thermohalic circulation in the research phase and the creation of the database in the
explanatory phase show a change in the temperature of the green areas.

CONSTRUCTIVE FEEDBACK

Throughout the course, the teacher observes the students' knowledge, monitors their
progress and can constantly adjust it depending on their needs and challenges. At
the end, students receive a formative evaluation for their work, partly through the
teacher and partly through joint work with other students, experiments, collected

information and processing.
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ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

List of activities

The role of the
teacher

The role of the student

A short video about the
process of circulation of
matter in

Presentation of the

Experiment setup

students

Production naturehttps://www.youtube. topic To listen, to watch
com/watch?v=1VvWIAOjcyY P
or a presentation on the
topic
Questions that are . .. .
. . . Brainstorm and participate in the
Inclusion A brainstorm related to the topic . .
discussion
Making a plan about the
Activity in nature (in groups Supervision of . . C
Research y (ing ps) P experiment. Going outside in nature

to set up the experiment

Explanation

Students' research and
explanation of their
hypotheses

Support for students
during the process

Students investigate and predict

Expanding
knowledge

Possibility of making some
changes or settingup a
completely new experiment

Questions related to
the topic

Observing what is happening, being
curious, making changes and
drawing conclusions about the
process of the circulation of matter
in nature and the ability to
distinguish and connect the two
separate processes

https://tinyurl.com/5895xknc

Making the rubric

. (The rubric table for table Students make posters and
Constructive ;
teachers) Teachers listen to exchange the results of what they
feedback . .
Posters/presentations for students have learned
students presentations
. FORMATIVE: https://www.gimkit.com/
Evaluation

SUMMARY: Rubrik's table https://tinyurl.com/5895xknc
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HVORDAN BESKYTTES MAN PLANET JORD?

Kent Tobiasen, Renata Sidoruk-Sotoducha, Kristina Zafirovska,
Heidi Kukk, Margarida Morgado

Lesson plan in DANISH

MAL MED @VELSEN.
FORVENTEDE RESULTATER

At forsta processen med cirkulation af
stof i naturen, sdvel som
genanvendelsesprocessen, som
hjeelper i dens formal.

At forstd komponenterne i disse
processer.

At forsta de forskellige mader, hvorpa
denne proces udfgres.

Eleverne skal forsta forskellen mellem
disse 2 processer, som er relaterede.
At forsta essensen af udfgrelsen af
eksperimentet.

N@DVENDIGT MATERIALE

o Leftover food.

¢ Worms, insects, etc.

e A soil sample.

e Photographs.

e Table/ information about the
work done.

o Ark.

o Krukker.

LAREPLANENS MAL.
KERNEMATERIALE OG FARDIGHEDER |
LASEPLANEN

@kosystem.
Reflektivitet.
Processen med nedbrydning af
stof.
Kontrol af mikroorganismer.
Biotiske og abiotiske faktorer.
Stoffets cirkulation i naturen og
fedekaeden.
Forstdelse af naturens legitimitet.
Opstilling af betingelserne i
forsgget.
Udvise respekt og ansvar over for
levende veesener og ansvarlig
brug af naturressourcer.
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INKLUDERER

Brug af uventede, fascinerende og interessante klip, eksperimenter,
informationstegninger osv. for at fastholde elevernes opmaerksomhed.
Hovedelementet er relateret til laereren som fag, der ud fra sine antagelser og
synspunkter fastholder elevernes interesse. Formalet med denne fase for at fastholde
lytterens interesse er at praesentere den nye viden som relevant og motiverende for
eleverne.

S@G

Eleverne udforsker og udvikler hypoteser, mens leereren hjelper dem ved at besvare
deres spgrgsmal, opmuntre dem eller give dem en ny udfordring, nar det er
ngdvendigt. Eleverne bruges alt efter klassens niveau med forskellige empiriske
teenkningsmetoder, men i begyndelsen af emnet som kategorisering, der ogsa
repraesenterer indholdet i forskningsfasen. Hovedmalet er, at eleverne selv far
erfaring og udvikler ideer, som de vil forbinde med fagets terminologi.

FORKLARING

| denne fase er elevernes erfaringer fra forskningsfasen relateret til vilkarene og
forstdelsen af emnet. De har bekraeftet hypoteserne som rigtige eller forkerte i forhold
til forstaelsen af den. De deler deres observationer, forudsigelser og konklusioner,
men vigtigst af alt tester de deres argumenter og forstaelser med laereren og andre
elever. Leereren kan opstille en ny hypotese, sand eller falsk, for at eleverne selv kan
nd de forventede mal.

UDVIDELSE
Ifglge den konstruktive teori om leering, skal forhandsviden bruges i en anden
sammenhang, hvilket er malet med denne fase. P4 den made arbejder eleverne med
den tilegnede viden inden for forsknings- og forklaringsfasen. men i en ny
sammenhang. Hvad er der gjort i disse 2 tidligere faser, f.eks. Termohalisk cirkulation
i forskningsfasen og oprettelsen af databasen i forklaringsfasen viser en azendring i
temperaturen i de grgnne omrader.

KONSTRUKTIV FEEDBACK

Underviseren observerer gennem hele forlgbet elevernes viden, fglger deres
fremskridt og kan hele tiden justere den afhaengig af deres behov og udfordringer.
Som afslutning far eleverne en formativ evaluering for deres arbejde, dels gennem

laereren og dels gennem faelles arbejde med andre elever, eksperimenter, indsamlet
information og bearbejdning.
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AKTIVITETSPLAN (AKTIVITETER RELATERET TIL 6E-MODELLEN)

Liste over aktiviteter

Laererens rolle

Elevens rolle

En kort video om processen
med cirkulation af stof i

Presesentation af

Produktion naturenhttps://www.youtube. ermnet At lytte, at se
com/watch?v=1VvWIAQjcyY
eller et opleeg om emnet
. . Sporgsmal, der er . . .
Inklusion En brainstorm . Brainstorm og deltag i diskussionen
relateret til emnet
Aktivitet i naturen (i grupper) . . At lave en plan om eksperimentet.
. . . Supervision af o .
Forskning Eksperimentopseetning clever Gar udenfor i naturen for at seette
eksperimentet op
. Elevernes research og Stgtte til eleverne .
Forklaring . . Eleverne undersgger og forudsiger
forklaring af deres hypoteser undervejs
At observere, hvad der sker, veere
. nysgerrig, foretage sendringer o
- Mulighed for at lave nogle o ysgerrig . 9 N 9
Udvidelse af . Spgrgsmal drage konklusioner om processen
- eendringer eller seette et helt . . - .
viden relateret til emnet med cirkulation af stof i naturen og

nyt eksperiment op

evnen til at skelne og forbinde de to
separate processer

Konstruktiv

https://tinyurl.com/5895xknc
(The rubric table for teachers)

At lave
rubriktabellen

Eleverne laver plakater og udveksler

feedback Posters/presentations for Leererne lytter til resultaterne af det, de har leert
students elevernes oplaeg
. FORMATIV: https://www.gimkit.com/
Evaluering

RESUME: Rubriks bord https://tinyurl.com/5895xknc



https://www.youtube.com/watch?v=1VvWIA0jcyY
https://www.youtube.com/watch?v=1VvWIA0jcyY
https://tinyurl.com/5895xknc%20(Rubriktabellen%20for%20l%C3%A6rere)Plakater/pr%C3%A6sentationer%20til%20studerende
https://tinyurl.com/5895xknc%20(Rubriktabellen%20for%20l%C3%A6rere)Plakater/pr%C3%A6sentationer%20til%20studerende
https://tinyurl.com/5895xknc%20(Rubriktabellen%20for%20l%C3%A6rere)Plakater/pr%C3%A6sentationer%20til%20studerende
https://tinyurl.com/5895xknc%20(Rubriktabellen%20for%20l%C3%A6rere)Plakater/pr%C3%A6sentationer%20til%20studerende
https://tinyurl.com/5895xknc%20(Rubriktabellen%20for%20l%C3%A6rere)Plakater/pr%C3%A6sentationer%20til%20studerende
https://www.gimkit.com/
https://tinyurl.com/5895xknc
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KUIDAS KAITSTA MAAD LOODUSE AINERINGE ABIL?

Kent Tobiasen, Renata Sidoruk-Sotoducha, Kristina Zafirovska,
Heidi Kukk, Margarida Morgado

Lesson plan in ESTONIAN

Kogu kava labimiseks kulub 4-5 tundi soovitavalt umbes nadalaste
vahedega.Kava koosneb sissejuhatavast, uurimuslikust ja jarelduste
tegemise osast. Teema sissejuhatuseks esitatakse klisimus: “Kuidas
panna leht purgis kaduma?”. T66 sobib hasti 6. klassi loodusopetuse

mulla teema jatkuks.

EESMARGID, OSKUSED, PADEVUSED IKT VAHENDID JA RESSURSID
e Teadusliku uurimismeetodi e Lehed vm orgaaniline materjal
tundmadppimine ja oskuste arendamine (igale 6pilasgrupile 2x sama
(sh hupoteesi sdnastamine, katse kogus sarnast materjali).
planeerimine ja ldbiviimine, tulemuste ja * 2 purkiigale opilasrGhmale (sobib
jarelduste esitamine). 0,5l kaanega moosipurk).
e Meeskonnatdd, koostd0d, tegevuste * Naaskel, veeprits.
e Kriitilise motlemise ja uudishimu kompsti, vihmausse, tigusid, muld
arendamine. vmt.
e Aineringe toimimise ja lagundajate ning
sobivate tingimuste tundmadppimine. OPETAJA ROLL
OPILASE ROLL Opilaste juhendamine kogu protsessi
e Ajurinnakus osalemine (millised jooksul.

tingimused mdjutavad ogaanika

. . HINDAMINE
lagunemisprotsessi).
e Hlpoteesi sbnastamine. HUpoteesi sdnastamine.
e Katse labiviimine ja tulemuste Katse planeerimine ja labiviimine.
Kirjeldamine. Katsetulemuste vormistamine.
e Jarelduste tegemine. Jarelduste tegemine.

Koost66 rihmakaaslastega ja

OPIKESKKOND o
algatusvoime.

Klassiruum katse labiviimiseks.
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TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus

Opetaja naitab dpilastele kahte purki, Ghes on leht teises
mitte: “Kuidas panna leht kaduma”? Arutelu: Mis juhtuks,
kui lagunemisprotsesse Maal ei toimuks?
Ajurtnnak: Millised tingimused mdjutavad orgaanika

Ettevalmistus ja lagunemist?
haalestus Opilaste jaotamine riihmadeks - 4 liiget rihmas.
Opilased alustavad oma katse planeerimist:
Kuidas panna lehed kiiremini lagunema?
Miks on vaja kasutada kahte purki? (katse- ja
kontrollrihm)

45 min

Opilased (rihmades):
¢ valmistavad ette katse valides GUhe muutuja (katse- ja
kontrollrGhm)
Valitéo e sOnastavad hlpoteesi 45 min
¢ alustavad plakati vormistamist lisades katse algseisu
(tingimused ja lisatud elemendid purgis)
e sOnastavad oma katse hupoteesi

Katse tulemused.

Opilased (koos riihmakaaslastega):

Klass e joonistavad plakatile katse esialgsed tulemused 45 min

e vajadusel korrigeerivad tingimusi, et parandada
lagunemise Kiirust (lisades info ka plakatile)

Opilased (koos riihmakaaslastega):
Kokkuvdte e joonistavad plakatile katse I6plikud tulemused 45 min
¢ sOnastavad jareldused ja vormistavad plakati
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KAKO OA JA SAWUTUTUME NNNAHETATA 3EMJA?

Kent Tobiasen, Renata Sidoruk-Sotoducha, Kristina Zafirovska,
Heidi Kukk, Margarida Morgado

Lesson plan in MACEDONIAN

LUEJIN HA BEXXBATA.
OYEKYBAHW PE3YJIATATU

[a ce pazbepe NpPoLECOT Ha KpyXKetrbe
Ha MaTepujaTa BO NpupogaTa, Kako un
MPOLECOT Ha peuunKnnparse.

[a ce pazbepaT KOMMNOHEHTUTE 0Of,
OBME MpoLuecu.

[a ce pazbepaT pasMYHNTE HAYUHN
Ha KOU ce n3BenyBa OBOj MpoLec.
YyeHnunTe na ja cdartart pasnumkaTa
nomery oeue 2 npoueca, Kou ce
MOBP3HMW.

[a ce paszbepe cywiTuHaTa og
nasenbaTa Ha EKCNEepPUMEHTOT.

NMOTPEBEH MATEPUIJAT

e OcTaTouu of xXpaHa.

e LlpBU, MHCEKTU UTH.

e [MpuMepoOK o noysa.

e QoTorpadpumn.

e Tabena/ nHoopmaumm 3a cpaboTeHoOTO.
e Jlncrtosmn.

e Ternw.

UETN HA HACTABHUOT MNMJ1AH.

rMABEH MATEPUJAJ1 U BELULTUHUTE BO

HACTABHUOT NNAH

Ekocuncrtem.

OnopaxnuBocT.

MNpouecoT Ha pacnarare Ha
MaTepwujaTa.

Bnapeere Ha MUKpPOOpPraHnsmMmTe.
BUOTUUYKNTE N aBUNOTUUYKUTE
dakTOopM.

Kpy»kereTo Ha MaTepujaTa BO
npupogaTta v CUHLIMPOT Ha
ncxpaHa.

Pasbupare Ha NErMTUMUTETOT Ha
npupopgaTa.

[MTocTaByBare Ha yCcrnoBUTeE BO
EeKCMepPUMEHTOT.

MoKkaxkyBarbe NOo4YnT "
OLOrOBOPHOCT KOH XMBUTE
cyLwiTecTBa M OOroBOpPHO
KOpUCTeHE Ha NpupogHuTe
nobpa.



KPYTOT HA YYEHE (6E)

NPOAYLIUPA

KOHCTPYKTUBHO

NMPOLLMPYBA NOBPATHO WCTPAXYBA
_ MUCNEHE
¢

\ OBJACHYBA
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NMNAH 3A AKTUBHOCT (AKTUBHOCTU NOBP3AHU CO 6E MOLEJIOT)

Jlucta Ha aKTUBHOCTMU

Ynorata Ha
HaCTaBHUKOT

YnoraTta Ha Y4€HUKOT

KpaTko Bnaeo 3a npouecoT
Ha Kpy)KeHre Ha MaTepwujaTa
BO

npupopaTahttps://www.you

[MpeTcTaByBame Ha

Ha 3HaeraTa

N noctaByBake Ha
cOoCeMa HOB eKCnepuMeHT

CO TeMaTa

Mpooyumnparse TemaTa a cnywa, rnega
POAYLMP tube.com/watch? A yraa,
v=1VVWIAQjcyY vnu nak
HeKoja Npes3eHTauunja Ha
TemaTa
Mpawara Kou ce bypa Ha ngeun n yyecTBo BO
BknydyBarse bypa Ha ngewu P yP A .y
noBp3aHu co TeMaTa OuncKycujaTa
lNMpaBerse Ha nNnaH BO BPCKa Co
AKTMBHOCT BO Npupopda (Bo
EKCMepUMEeHTOT. M3aneryBare
rpynm) HaprnepnyBarse Ha
NUcTpaykyBarse HagBoOp BO Npupoda 3a
NMocTaByBarbe Ha yyeHuumTe
nocTaByBarbe Ha
EKCMNepPUMEHTOT
EKCMNEePUNUMEHTOT
NcTpayrkyBareTo Ha MNoopLuKa Ha
. . YueHunuuTe UcTpaxkyBaaT U
O6jacHyBatbe yyeHuumnTe n objacHyBare yyeHuumTe noneKa npensnayBaaT
Ha HUBHUTE XMUMOTE3U Tpae npouecoT P Y
Hab6rbyaoyBatbe LLTO Cce CrlyyyBa,
na ce 6bupge oybonunTteH, oa ce
npasaT NPOMEHU 1 fa ce faBaaT
MOYKHOCT 3a HEKOU MPOMEHMU P P
MpowunpyBare Mpawara NoBp3aHu 3aKfly4yoLum 3a NpoLecoT Ha

KpyrKere Ha MaTepujaTa BO
npuvpogaTa M MOXHOCT 3a
pasnnKkyBare U NoBp3yBaH-e Ha
OBaTa ogfenHu npouecu

KOHCTPYKTMBH
O MoBpaTHO
Mucnemre

https://tinyurl.com/5895xkn

¢ (The rubric table for
teachers),
Posters/presentations for
students

MpaBere Ha
Py6pukoBaTa Tabena
HacTaBHMUMTE TU
cnyLwlaaT
npeseHTaumMuTe Ha
ydyeHnuuTe

YyeHnumMTEe NpaBaT NocTepu U
rm pasMeHyBaaT pesynataTuTe
0, Hay4yeHoTo



https://www.youtube.com/watch?v=1VvWIA0jcyY
https://www.youtube.com/watch?v=1VvWIA0jcyY
https://www.youtube.com/watch?v=1VvWIA0jcyY
https://tinyurl.com/5895xknc%20(%D0%A0%D1%83%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%82%D0%B0%20%D1%82%D0%B0%D0%B1%D0%B5%D0%BB%D0%B0%20%D0%B7%D0%B0%20%D0%BD%D0%B0%D1%81%D1%82%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5)%D0%9F%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B8/%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B7%D0%B0%20%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5
https://tinyurl.com/5895xknc%20(%D0%A0%D1%83%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%82%D0%B0%20%D1%82%D0%B0%D0%B1%D0%B5%D0%BB%D0%B0%20%D0%B7%D0%B0%20%D0%BD%D0%B0%D1%81%D1%82%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5)%D0%9F%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B8/%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B7%D0%B0%20%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5
https://tinyurl.com/5895xknc%20(%D0%A0%D1%83%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%82%D0%B0%20%D1%82%D0%B0%D0%B1%D0%B5%D0%BB%D0%B0%20%D0%B7%D0%B0%20%D0%BD%D0%B0%D1%81%D1%82%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5)%D0%9F%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B8/%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B7%D0%B0%20%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5
https://tinyurl.com/5895xknc%20(%D0%A0%D1%83%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%82%D0%B0%20%D1%82%D0%B0%D0%B1%D0%B5%D0%BB%D0%B0%20%D0%B7%D0%B0%20%D0%BD%D0%B0%D1%81%D1%82%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5)%D0%9F%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B8/%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B7%D0%B0%20%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5
https://tinyurl.com/5895xknc%20(%D0%A0%D1%83%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%82%D0%B0%20%D1%82%D0%B0%D0%B1%D0%B5%D0%BB%D0%B0%20%D0%B7%D0%B0%20%D0%BD%D0%B0%D1%81%D1%82%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5)%D0%9F%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B8/%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B7%D0%B0%20%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5
https://tinyurl.com/5895xknc%20(%D0%A0%D1%83%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%82%D0%B0%20%D1%82%D0%B0%D0%B1%D0%B5%D0%BB%D0%B0%20%D0%B7%D0%B0%20%D0%BD%D0%B0%D1%81%D1%82%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5)%D0%9F%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B8/%D0%BF%D1%80%D0%B5%D0%B7%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D0%B8%20%D0%B7%D0%B0%20%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%86%D0%B8%D1%82%D0%B5
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https://www.gimkit.com/
https://tinyurl.com/5895xknc
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COMO PROTEGER O PLANETA TERRA?

Kent Tobiasen, Renata Sidoruk-Sotoducha, Kristina Zafirovska,
Heidi Kukk, Margarida Morgado

Lesson plan in PORTUGUESE

OBJECTIVOS DO EXERCICIO. OBJECTIVOS DO CURRICULO.
RESULTADOS ESPERADOS MATERIAL BASICO E COMPETENCIAS DO
CURRICULO
e Compreender o processo de
circulagdo da materia na natureza, e Ecossistema.
bem como o processo de reciclagem, e Reflexividade.
o0 que auxilia na sua finalidade. e O processo de decomposic¢éo da
e Compreender os componentes destes matéria.
processos. e Controle de microrganismos.
e Compreender as diferentes formas e Fatores bidticos e abidticos.
como este processo é realizado. e Acirculagdo da matéria na
e Alunos para compreenderem a natureza e na cadeia alimentar.
diferenca entre estes 2 processos, que e Compreender a legitimidade da
estdo relacionados. natureza.
e Compreender a esséncia da realizagdo e Definir as condigdes da
do experimento. experimentagao.

e Mostrar respeito e
responsabilidade para com os
MATERIAL NECESSARIO seres vivos e uso responsavel dos

recursos naturais.

e Sobras de comida.

e Vermes, insetos, etc.

e Uma amostra de solo.

e Fotografias.

e Tabela/ informagdes sobre o trabalho

realizado.
e Fichas de trabalho.
e Frascos.



O CiRCULO DA APRENDIZAGEM (6E)

ELICIT

A4

ENGAGE

EXTEND FORMATIVE EXPLORE
FEEDBACK
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PLANO DE ATIVIDADE (ATIVIDADES RELACIONADAS COM O MODELO 6E)

Fases e . . s O papel do
- Lista de atividades Pap O papel do aluno
duracao professor
Um pequeno video sobre o
processo de circulagdo da
matéria na Apresentacao sobre o
Produzir https://www.youtube.com/ P tecr;na Para ouvir, para ver
watch?v=1VVvWIAQjcyY
ou uma apresentagéo sobre
otema
Perguntas : :
- . . Fazer um brainstorming e
Incluir Brainstorm relacionadas com o . . . ~
participar da discussao
tema
Atividade na natureza (em Fazer um plano sobre a
. rupos - experimentacao. Trabalhar na
Investigar g P 2 Supervisédo de alunos P ¢
Configuragéo da natureza para montar a
experimentagéo experimentagdo
Students' research and . . .
. . . Apoio aos alunos Os alunos investigam e
Explicar explanation of their
durante o processo preveem
hypotheses
Observar o que esta a
acontecer, ser curioso, fazer
mudangas e tirar conclusdes
. MOYHOCT 3a HEKOU MPOMEHMU Perguntas . ~
Expandir o . sobre o processo de circulagao
. U NocTaByBaHe Ha relacionadas com o ..
conhecimento da matéria na naturezae a
coceMa HOB eKCNepuMeHT tema . - .
capacidade de distinguir e
conectar os dois processos
distintos
https://tinyurl.com/5895xkn Criar a tabela de
c (The rubric table for rubricas Os alunos fazem cartazes e
Feedback
. teachers) Os Professores ouvem trocam os resultados do que
construtivo . ~
Posters/presentations for as apresentacgdes dos aprenderam
students alunos



https://www.youtube.com/watch?v=1VvWIA0jcyY
https://www.youtube.com/watch?v=1VvWIA0jcyY
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
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JAK CHRONIC NASZA ZIEMIE
PRZEZ PROCES (RE)CYKLINGU?

Kent Tobiasen, Renata Sidoruk-Sotoducha, Kristina Zafirovska,
Heidi Kukk, Margarida Morgado

Lesson plan in POLISH

CELE CWICZENIA.
EFEKTY NAUKI
CELE PROGRAMOWE.
MATERIAL PODSTAWOWY |
KOMPETENCJE W PROGRAMIE
NAUCZANIA

e Zrozumienie, co reprezentuje proces
(re) cyklingu.

Uczen potrafi wyjasnic¢ rozne sposoby
procesu (re) cyklingu.

Uczen porownuje obieg materii w
naturze z recyklingiem (gospodarkg
obiegu zamknietego- GOZ).

Podaje przyktadowe sposoby ochrony
Ziemi.

Uczen planuje, przeprowadza i
analizuje eksperyment.

e Ekosystem.

e Zrownowazony rozwoj.

e Proces rozktadu materii ozywionej.

e Znajomosc¢ mikroorganizmow.

e Czynniki biotyczne i abiotyczne.

e Obieg materii w przyrodzie.

e Uczen okresla warunki
eksperymentu.

e Uczen rozumie zasadnos¢ ochrony
przyrody, prezentuje postawe
szacunku wobec wszystkich

LISTA MATERIALOW

Uczniowie na przyktad przygotowuja:

Resztki jedzenia jedzenia, wywar z
rumianku,rozwoér octu lub sody.
Dzdzownice, probki gleby.
Materiaty potrzebne do wykonania
lasu w stoiku, np. ziemia, keramzyt,
wegiel aktywny, rosliny.
Dokumentacje, np. fotograficzna,
tabele, postery, prezentacje.

Nauczyciel przygotowuje
liscie, stoiki

zywych stworzen oraz
odpowiedzialnego i sSwiadomego
korzystania z dobr natury.



EXTEND

MODEL 6E

ELICIT

A4

ENGAGE

FORMATIVE EXPLORE
FEEDBACK

EXPLAIN
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PLAN DZIALAN (OKRESL DZIALANIA ZWIAZANE Z MODELEM 6E)

Lista dziatan

Rola nauczyciela

Rola ucznia

Krotki film lub prezentacja, np
https://www.youtube.com/w
atch?v=XxyBFe enEo&t=1s, .
Wprowadzenie do
Elicit https://www.youtube.com/w tematy Stucha. oalada
atch?v=TitrRpMUtOl odnosnie ) > 0918
- " . (re)cyklingu
obiegu materii w przyrodzie
oraz GOZ(gospodarka obiegu
zamkKknietego)
Engage Mapa mysli/dyskusja Pytania przewodnie Wykonuucj(:i;:?/\?: tl{j!:iblerze
989 P y y J zwigzane z tematem y )
Zajecia na swiezym powietrzu Sporzadzanie wtasnego planu
Explore (w grupach). Wykonywanie Opieka nad uczniami eksperymentu kompostowego
eksperymentu lub/i lasu w stoiku
. Uczen bada i wyjasnia swoje Wspiera uczniow Uczniowie wykonuja czesc
Explain . . badawczg(kompost/las w
przewidywania podczas procesu .
stoiku)
Uczen zauwaza, co sie stato, jest
Mozliwos¢ wprowadzenia 'C|ekz?wy, .
. dokonuje zmian w swoim
pewnych zmian w eksperymencie ,wycigga
eksperymencie/dokonania Pytania przewodnie . p Y WY ag.
Extend . whnioski z procesu (re)cyklingu,
nowego eksperymentu, np zwigzane z tematem ) . . "
. . porownuje obieg materii w
zmiana nastonecznienia, .
tempberatury. bH naturze z recyklingiem ( GOZ),
P Y.P podaje przyktadowe sposoby
ochrony Ziemi
Nauczyciel przygotowuje
. . . e quiz oraz analytic rubrics, Uczniowie tworzg, prezentuja
guiz, analytic rubrics ponizej) . . . . .
Feedback - stucha wypowiedzi plakaty i przekazujag sobie
dla nauczycieli L . . . .
uczniow i udziela nawzajem informacje zwrotne
informacji zwrotnych



https://www.youtube.com/watch?v=XxyBFe_enEo&t=1s
https://www.youtube.com/watch?v=XxyBFe_enEo&t=1s
https://www.youtube.com/watch?v=TitrRpMUt0I
https://www.youtube.com/watch?v=TitrRpMUt0I
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
https://tinyurl.com/5895xknc%20(A%20tabela%20de%20rubricas%20para%20professores)Cartazes/apresenta%C3%A7%C3%B5es%20para%20estudantes
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NMNAH 3A AKTUBHOCT (AKTUBHOCTU NOBP3AHU CO 6E MOLEJIOT)

dasum YnoraTtaHa

JincTa Ha aKTUBHOCTMU Ynorata Ha YYEHUKOT
BpeMe HacTaBHUKOT

KSZTALTUJACA,np https://www.gimkit.com/
https://www.gimkit.com/view/63329e407e9edb600609438e2

Planoceny | bopSUMOWUJACA, np. ANALYTIC RUBRIC https://drive.google.com/file/d/1zqs-

PWUu3O0IEKCCh3S7g2zgSYmxCjL40Q/view?usp=sharing
https://zakreconadynamika.weebly.com/ewaluacja.html



https://www.gimkit.com/
https://www.gimkit.com/view/63329e407e9ed600609438e2
https://drive.google.com/file/d/1zqs-PWu30lEKCCh3SZg9zg5YmxCjL4OQ/view?usp=sharing
https://drive.google.com/file/d/1zqs-PWu30lEKCCh3SZg9zg5YmxCjL4OQ/view?usp=sharing
https://zakreconadynamika.weebly.com/ewaluacja.html
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WHAT HAPPENS IF THE BEES DISAPPEAR?

Maja Mladenova, Anténio Prego, Ulvi Urgard, Peter Windfeldt,
Katarzyna Paszek, Aires Alexandre

Lesson plan in ENGLISH

THE GOAL OF THE EXERCISE. CURRICULUM GOALS.
LEARNING OUTCOMES CORE MATERIAL AND COMPETENCIES IN

) THE CURRICULUM
e Awareness about importance of bees

existence in the ecosystem Examples depending of each
e Making students curious about the country:

subject e importance of ecosystem
e Discussing how to explore this subject dynamics

and do it e plant reproduction

e systematic
MATERIAL LIST * foodchains ,
e bees and human economics
e bread and honey
e filmclips
e magazine articles
e seeds of tomatoes/tomatoes plants
e bees

e greenhouse
ELICIT

Through questions and assignments, the teacher gains insight into the students'
prerequisites and they are made visible. Partly through formative evaluation and
partly through "what do you think" questions. The key is that it is about prerequisites
specifically in relation to the process that is initiated.

ENGAGE

Using surprising, fascinating, and wondrous film clips, experiences, experiments,
drawings, data sets, etc,, students' interest in the subject is captured. The catch phase
is closely related to the premise, as the teacher, to capture the students' interest,
must be based on their assumptions and views. The goal of the fang phase is to make
new knowledge relevant and motivating for students.
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EXPLORE

Students explore, gather data and develop hypotheses while the teacher helps when
students have questions, need a push or additional challenge. Depending on the level
of teaching, students work with more and more empirically deductive methods, but
at the beginning of a topic, a sorting of stones, division into categories, etc. is just as
much the content of a research phase. The key is that the students themselves gain

experience and develop ideas that can be linked to the terminology of the subject.

EXPLAIN
In this phase, students' experiences from the research phase are linked to the terms
and understandings of the subject. The students have their hypotheses confirmed or
refuted in relation to the ways of reasoning within the subject. They share their
observations, hypotheses, and conclusions, but most importantly, the students test
their arguments and reasoning for their assessments with the teacher and the other
students. The teacher can bring up new hypotheses both right and wrong and let the
students assess these so that the process can lead to the knowledge the teacher
wants for the course.

EXTEND

According to constructivist learning theory, before knowledge is usable, it is required
to come into play in other contexts. That you test your knowledge in different
contexts. This is the goal of the extension phase. The students therefore work with the
knowledge they have gained in the research and explain phases in new contexts. This
may be, for example, that in the research and explain phase they have worked with
the understanding of the Thermo-haline circulation and in the extension, phase get a
data set that shows a temperature change in Greenland and must reason the
significance of such a.

FORMATIVE FEEDBACK

Throughout the course, the teacher receives feedback on where the students are and
what their academic challenges consist of and can continuously adapt what the
students are going to work with. Likewise, throughout the course, the students
receive formative feedback on their work, partly through the teacher and partly

through the other students and their work with experiments, data, and processing.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde —
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kebenhavns
Universitet, Forum 100%
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ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

List of activities

The role of the
teacher

The role of the student

ELICIT
15 min

Bread and honey to introduce the
problem

The “firestarter”

Tasting and discussing

ENGAGE
20-60 min

* Watching the filmclips and
students discuss what they know
about the bees

* Read the newspaper/magazine
articles

¢ Invite specialists

Find the films, articles
Invite specialists

To be conscious how can
affect their generation

EXPLORE
(depends on
the level and

e Students think in groups what
they want to explore and how to
doit

* Search and collect information

Consultant to help
and guide the
students

Designing with basis of
scientific incquiry.
Cooperating with each

chosen . . Pointing directions of other and developing
- « Develop experimental hypothesis .
project) project development autonomy
EXPLAIN * Presentation of the projects by .
. Make questions .
Presentation each group Developp capacities of:
. Challenge students . - .
s by group- o Analysis of results . . analysing, discussion and
. . . with other hypothesis ..
15 min + + Confirmation or refute the comunication

discussion ?

experimental hypothesis

(“whatif..”

A new engage based on the
conclusions of project:
« What happens if insects
disappear?

Restart the “fire”

EXTEND « Are there good or bad insects? Making new questions Making new questions
¢ Should we use the pesticides?
¢ Do you think we are in sixth
extinction?
FORMATIVE:
. . the teacher gives feedback to each group along the different phases of the project
Evaluation . :
olan . after the explain phase, the members of each group make a self-evaluation

groups

after the explain phase, all class give constructive feedbacks to the project of the other
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HVAD SKER DER, HVIS BIERNE FORSVINDER?

Maja Mladenova, Anténio Prego, Ulvi Urgard, Peter Windfeldt,
Katarzyna Paszek, Aires Alexandre

Lesson plan in DANISH

MALET MED QVELSEN. KERNESI'_I'/CEIF: EOF;LQ:I)iAMPéI;ENCER I
LZARINGSRESULTATER
] i ) PENSUM
e Bevidsthed om betydningen af biers
eksistens i gkosystemet. Eksempler afhaengigt af hvert land:
o At gore eleverne nysgerrige pé emnet. ° betydningen af
e Diskuter hvordan man udforsker dette gkosystemdynamik
emne og gor det. e planteformering

¢ systematisk
o fgdekeeder
e brgd og honning e bier og menneskelig gkonomi
o filmklip
e magasinartikler
o frg af tomater/tomatplanter
e bier
e drivhus

MATERIALELISTE

FREMKALDE

Gennem spgrgsmal og opgaver far laereren indsigt i elevernes forudsaetninger og de
synligggres. Dels gennem formativ evaluering og dels gennem "hvad synes du"
spgrgsmal. Det centrale er, at det handler om forudsaetninger specifikt i forhold til
den proces, der igangsaettes.

ENGAGERE

Ved hjeelp af overraskende, fascinerende og forunderlige filmklip, oplevelser,
eksperimenter, tegninger, datasaet osv. fanges elevernes interesse for emnet.
Fangstfasen haenger taet sammen med praemissen, da leereren, for at fange elevernes
interesse, skal tage udgangspunkt i deres antagelser og synspunkter. Malet med
fangfasen er at ggre ny viden relevant og motiverende for eleverne.
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UDFORSKE

Eleverne udforsker, indsamler data og udvikler hypoteser, mens laereren hjaelper, nar
eleverne har spgrgsmal, har brug for et skub eller yderligere udfordring. Alt efter
undervisningsniveau arbejder eleverne med flere og flere empirisk deduktive
metoder, men i starten af et emne er en sortering af sten, opdeling i kategorier osv.
lige s& meget indholdet i en forskningsfase. Det centrale er, at eleverne selv far

erfaring og udvikler ideer, der kan knyttes til fagets terminologi.

FORKLARE
| denne fase er elevernes erfaringer fra forskningsfasen knyttet til fagets vilkar og
forstdelser. Eleverne far bekreaeftet eller afkraeftet deres hypoteser i forhold til
reesonnementets mader at reesonnere pa inden for faget. De deler deres
observationer, hypoteser og konklusioner, men vigtigst af alt tester eleverne deres
argumenter og begrundelser for deres vurderinger med laereren og de andre elever.
Laereren kan frembringe nye hypoteser bade rigtige og forkerte og lade eleverne
vurdere disse, sd processen kan fgre til den viden leereren gnsker til forlgbet.

FORLZANGE

Ifelge konstruktivistisk leeringsteori, fgr viden er brugbar, kraeves det, at den kommer i
spil i andre sammenhange. At du tester din viden i forskellige sammenhange. Dette
er malet med forleengelsesfasen. Eleverne arbejder derfor med den viden, de har
opnaet i forskningen og forklarer faser i nye sammenhange. Det kan for eksempel
veere, at man i research- og forklaringsfasen har arbejdet med forstaelsen af Thermo-
haline cirkulationen og i forleengelse heraf far man et datasaet, der viser en
temperatureendring i Grgnland og skal begrunde betydningen af en sadan. -en.

FORMATIV FEEDBACK

Underviseren far gennem hele forlgbet feedback pa, hvor eleverne er, og hvad deres
faglige udfordringer bestar i og kan Igbende tilpasse, hvad eleverne skal arbejde med.
Ligeledes far eleverne gennem forlgbet formativ feedback pa deres arbejde, dels
gennem laereren og dels gennem de gvrige elever og deres arbejde med
eksperimenter, data og bearbejdning.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde -
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kebenhavns
Universitet, Forum 100%
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AKTIVITETSPLAN (SPECIFICERE AKTIVITETER RELATERET TIL 6E-MODELLEN)

Fase og tid Liste over aktiviteter Laererens rolle Elevernes rolle
ELIC!T Brgd og honning for at introducere "lldstarteren” Smagning og diskussion
15 min problemet

¢ Nar de ser filmklippene,
dlskutere.r eleverne, hvad de Find filmene, At veere bevidst om,
ENGAGE ved om bierne . o .
. . . artiklerne. hvordan kan pavirke
20-60 min e Laes artiklerneii . - .
. . Inviter specialister deres generation
avisen/magasinet
* Inviter specialister
- Konsulent til at Design péa grundlag af
UDFORSK Eleverne taenker i grupper, hvad hjeelpe og vejlede videnskabelig

(afheenger af
niveau og valgt
projekt)

de vil udforske, og hvordan de
skal ggre det

S@g og saml information
Udvikle eksperimentel hypotese

eleverne
Udpegning af
retninger for
projektudvikling

undersggelse.
Samarbejde med
hinanden og udvikle
selvsteendighed

FORKLARE
Preesentationer
af gruppe: 15 min
+ diskussion

Preesentation af projekterne
ved hver gruppe

Analyse af resultater
Bekreeft eller afkreefte den
eksperimentelle hypotese

Lave spgrgsmal.
Udfordr eleverne
med andre
hypoteser ("hvad nu
hvis..."

Udvikle kapaciteter til:
analyse, diskussion og
kommunikation

Preesentation af projekterne
ved hver gruppe

Genstart "ilden".

Evalueringsplan

At still . o
FORLANGE * Analyse af resultater S Zrl ir:éle At stille nye spgrgsmal
o Bekraeft eller afkraefte den perg
eksperimentelle hypotese
FORMATIV:

leereren giver feedback til hver gruppe i de forskellige faser af projektet
efter forklaringsfasen foretager medlemmerne af hver gruppe en selvevaluering
efter forklaringsfasen giver alle klassen konstruktive tilbagemeldinger til de andre

gruppers projekt
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MIS JUHTUB, KUl MESILASED KAOVAD?

Maja Mladenova, Anténio Prego, Ulvi Urgard, Peter Windfeldt,
Katarzyna Paszek, Aires Alexandre

Lesson plan in ESTONIAN

Globaliseerumine toob kaasa inimeste liikumise maalt linnadesse.
Linnastumisega kaasneb inimeste voorandumise loodusest. Seeparast oleks
vaja just noortes tekitada suuremat huvi kodukoha looduse ja sealse
liigirikkuse vastu.

Kaesolev tunnikava on koostatud koost60s eri riikide 6petajatega ja iga
opetaja voib seda kohandada vastavalt kohalikele oludele. Oppimisel
soovitavalt kasutada etteantud 6ppetsuklit (6E)*

EESMARGID, OSKUSED, PADEVUSED

e Arutleda loodusliku mitmekesisuse
vajalikkuse Ule.

e Selgitada selgrootute sh mesilaste
tdhtsust 6koslsteemis ja meie
igapaevases elus.

e Osata maarata selgrootuid lihtsa méaaraja
abil ja hinnata kriitiliselt tulemust.

e Mdista taimede paljunemist ja
slUstemaatikat.

e Tekitada 6pilastes huvi kodukoha looduse
jaloodusainete dppimise vastu.

OPIKESKKOND

Klass ja mesila.

*Allikana on kasutatud: R. Evans and L.M. Madsen 2014, Department of Science Education,
ucC
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TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus

Eesmaéargiks saada teavet dpilaste teadmiste kohta
looduse mitmekesisuse sh putukate kohta.
Sissejuhatuseks pakub 6pilastele meesaia ja sGdmise
kaigus arutletakse:

¢ Kellele maitseb mesija kas pole akki allergiat?

¢ Milliste omadustega on mesi kui toiduaine?

e Kuidas Uldse mesi toidulauale satub?

e Kes toodavad mett ja miks?

Sissejuhatav

tund 15 min

Opilased otsivad erinevaid allikaid mesilaste kohta teabe

saamiseks.

Videod: VAATA, KUIDAS ELAB MESILASPERE

https://mesionhea.ee/video-vaata-kuidas-elab-

mesilaspere/voi videoldike mesilaste ja mee kohta.

Kuulata 1 MINUTI LOENGUT - LIISA PUUSEPP: MILLEST

KOOSNEB MESI?

https://mesionhea.ee/category/mesi/mee-koostis/

refereerida Postimehe artiklit ,Mis juhtuks, kui koik

mesilased ara sureksid?“

Maalehe artiklit ,,6 pohjust, miks surevad mesilased*

Parast vaatamist, kuulamist ja lugemist arutleda

Infootsing, Opilastega: 20-60
arutelu ¢ Millised mesilaste valised tunnused voimaldavad mett min
toota?

¢ Milline on mesilaste ja taimede omavaheline seos,
nende koht 6koslsteemis?

e Kuidas mesilased paljunevad ja milline roll on
seejuures taimedel?

¢ Millised on mesilaste kaitsekohastumused?

¢ Mis ohustab mesilasi?

¢ Kuidas inimene toetab voi takistab mesilaste
tegevust?

e Kodutddna pildistab iga rGhm looduses mesilasi ja
moodustab kollaazi, mida saab kasutada esitluse
koostamisel.



https://mesionhea.ee/video-vaata-kuidas-elab-mesilaspere/v%C3%B5i
https://mesionhea.ee/video-vaata-kuidas-elab-mesilaspere/v%C3%B5i
https://mesionhea.ee/category/mesi/mee-koostis/
https://teadus.postimees.ee/3965383/mis-juhtuks-kui-koik-mesilased-ara-sureksid
https://teadus.postimees.ee/3965383/mis-juhtuks-kui-koik-mesilased-ara-sureksid
https://maaleht.delfi.ee/artikkel/66758635/6-pohjust-miks-surevad-mesilased
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Tegevus Kirjeldus Kestus

Opilased jagunevad riihmadeks ja saadud
allikmaterjalide pdhjal koostatakse paberkandjal esitluse
teemal: ,Mis juhtub, kui mesilased kaovad?“ ja need 20-60 min
kantakse klassikaaslastele ette. Opetaja ja kaasdpilased
annavad esinejatele konstruktiivset tagasisidet.

RUhmatoo,
esitlemine

Toimub valjasdit Uhe dpilase kodusesse mesilasse.
Lapsevanem raagib mesiniku t60st ja naitab tdoriistu ja
tarutUupe. Naitab teisi mesindussaadusi: suira, taruvaiku,
oOietolmu, mesilasema toitepiima. Arutleme taas
mesilaste kui tolmeldajate tdhtsusest looduses. Kuidas
Opilane saab mesilaste elukeskkonda parandada.
Praktilise tédna saab iga dpilane valmistada kérjepdhjast
kdunla.

Oietolmu ja suiraterasid vaadeldakse hiljem klassis
mikroskoobi all.

Programmi [6pus réagib iga 6pilane, milliseid teadmisi ta
omandas putukate, mesilaste ja nende tahtsuse kohta,
mida tema saab ara teha selleks, et putukad meie
looduskeskkonnas pusiks.

Véljasoit 3 tundi

Loépetuseks kirjalik tagasiside testi vormis. Mis dnnestus,

. . . 15 min
mis meeldis, mida peab paremaks tegema? !

Tagasiside
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LUTO KE CE CJ/TYYU AKO UCHE3HAT NYEJIUTE?

Maja Mladenova, Anténio Prego, Ulvi Urgard, Peter Windfeldt,
Katarzyna Paszek, Aires Alexandre

Lesson plan in MACEDONIAN

LLEN HA BEXKBATA. LLE/IU HA HACTABHATA MPOrPAMA.
PE3YNITATU Of, YYEHETO OCHOBEH MATEPUJATT M
e CBeCHOCT 3a BaXHOCTa Ha nyenuTte BO KOMMETEHTHOCT BO HACTABHUOT
CHOOUOTEOMOT. MNAH U MPOrPAMA
e YyeHUUMTE CTaHyBaaT CBECHMU 3a n )
npo6nemor. puMepu BO 3aBUCHOCT o[ ApXKaBaTa:
e BaAXHOCT Ha AoMHaMWMKaTa BO
e [MNaHUparbe Ha UCTPAaXKyBareTO U
HauYMH Ha cnpoBefyBare. erocucTemor .
e pa3MHO)XYyBarbe Ha pacTeHujaTa
a a
NOTPEBHU MATEPUJAM * cueTemMaTmK

e CUHLIMPUW Ha UCXpaHa

e Jleb n mep e MyesnnTe M eKoHoOMMjaTa
e KpaTKku Buoea

e CTpy4YHM cnncaHuja

e CeMe og goMaT unu pacTteHuja
aoMaTm

e [luenu

e CTakneHa rpaguHa

NPOAYLUUPA (MOTTUKHYBA)

Mpeky Npallarba M 3adadmn, HACTaBHUKOT M yBUAYBa Npef3HaerbaTa Ha y4eHULUMTe 3a
TemaTa. [lenyMHo npeky dopMaTMBHa eBaynauuja U AenyMHO Npeky npalarseTto: LWTo
MUCAULL? KNy4YHW ce Npea3HaerbaTa 3a MHULMPatbe Ha NMpoLecoT.

BKJZTYHYBA

yr|0Tpe6a Ha Heo4eKyBaHW, d)aCLI,I/IHaHTHIA N MHTepPEeCHWM KNNMNOBU, eKCNepMMeHTH,
LpTeXn VIHq)OpMaLI,l/Il/I, MNTH., 3a Oa Ce 3a4pPXN BHNMMaAHMETO Ha yd4eHUNnLunTe. naBHMOT
e/ieMeHT € NMOoBpP3aH CO HAaCTaBHMKOT KaKoO Cy6jeKT, KOj B3 OCHOBa Ha CBoOuUTe
NPeTnoCTaBKM M rNegunLlTa ro 3agpXXyBa MHTEPECOT Ha ydeHunyuTe. Llenta Ha oBaa
¢a3a 3a 3aapXyBarbe Ha MHTepeCOT Ha CnyLlaTesioT e Aa Cce NnpeTCctaBm HOBOTO
3Haere, KaKo pe/s1eBaHTHO M MOTUBUNPAYKO 3a y4eHUnuunTe.
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NCTPAXXYBA

YUYeHULNTE UCTPaXKyBaaT 1 pa3BMBaT XMMOTe3un, Ao4eKa HAaCTaBHUKOT MM rnomara
OAroBapajKy UM Ha HUBHUTE Npallatsa, ' 6o4pu UMK UM 3a4aBa HOB NPeau3BUK,
Kora e noTpebHo. Bo coOrnacHOCT CO HMBOTO Ha KacoT, yYeHULUUTe ce CNy»aT co
Pa3NYHU eEMMUPUCKU MUCTTOBHU METOOMU, HO Ha MOYeTOKOT Of, TeMaTa Kako
KaTeropmsnparbe, LUTO MCTO Taka ja MpeTcTaByBa COAPXMHATa BO MCTpa)KyBaydkaTa
daza. [MaBHaTa Len e y4eHuLUnTe, Oa ce 3006umjaT co UCKYCTBO U Oa pa3BMBaaT naewu,
KOU WTO 6M 1 MmoBp3ane co TepMUHOMOrMjaTa Ha NpeaMaeToT.

OBJACHYBAIbE

Bo oBaa ¢a3a UckycTBaTa Ha yYeHMUUTE o UCTpaXkyBadyKkaTa ¢a3a ce NoBpP3aHM Co
TEPMUHUTE U chaKarbeTo Ha TeMaTa. M MMaaT MOTBPLAEHO XMMOTE3NTE KaKo TOUHM
MM HETOYHUM BO BPCKa CO pa3buparbeTo Ha TeMaTa. M cnogenyBaaT HUBHUTE
HabsbyadyBarba, NpeaBMayBatba U 3aKIy4YoL M, HO HajBaXXHO MM TecTMpaaT HUBHUTE
apryMeHTu U chaKkarba CO HaCTaBHUKOT U OCTaHaTUTe yYeHMLUUN. HacTaBHMKOT MOXe Oa
3afafe HOBa XMMoTe3a ToYHa UMK HEeTOYHA, CO UeN y4eHuumMTe ga rm nocTtmrHaTt
oYeKyBaHWTe Lenn.

NMPOLUUPYBAHME

Cnopefd KOHCTPYKTMBHaTa Teopuja 3a yuetbe, 3a Aa NpeasHaereTo 6uae
ynoTpebnumeo, noTpebHa e Herosa ynoTpeba 1 BO APYr KOHTEKCT, LUTO NpeTcTaByBa
Len Ha oBaa da3a. Ha 0BOj HAUMH yYeHULUTe paboTaT CO CTEKHATOTO 3HaeHe BO
paMKUTe Ha UCTaparkyBaukaTa 1 ob6jacHyBauKkaTa ¢a3a, HO BO HOB KOHTeKCT. OHa WTo e
paboTeHO BO OBMe 2 NpeTxoaHu ¢asun Ha np.: TepMoxanmncka umpkynalmja Bo
McTpa)xyBaykaTa ¢a3a 1 n3paboTkaTa Ha 6a3aTa Ha nogaToL M Bo objacHyBadkaTa
dasa, NnokaxkyBaaT MpoMeHa BO TeMmnepaTtypaTta Ha 3efleHUTe NOBPLUNHU.

KOHCTPYKTUBHO NMOBPATHO MUCJIEHE

HW3 KYpPCOT HaCTaBHUKOT M corfiefyBa 3HaerbaTa Ha yYeHMUUTe, ro cneam HUBHUOT
HampeaooK M MOYKe MOCTOojaHOo da ro npunaroaysa BO 3aBMCHOCT 0[] HUBHUTE noTpebun
M NpeansBuLUM. Ha KpajoT yyeHnumnTe 1obMBaaT POPMTUBHO OLLeHYBatbe 3a HMBHATA
paboTa, 4eNYMHO MpeKy HaCcTaBHUKOT U AeNlyMHO NpeKy 3aefHMYKaTa paboTa co
ocTaHaTUTe YYEeHULM, eKCrepuUMeHTUTe, cobpaHnTe MHopMaL MK 1 NpoLuecnparbeTo

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde —
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kebenhavns
Universitet, Forum 100%
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NMIAH 3A AKTUBHOCTU (AKTUBHOCTU NOBP3AHU CO MOOEJIOT 6E)

da3a u Bpeme

AKTUBHOCTHU

YnoraHa
HaCcTaBHUKOT

YnoraTta Ha
YYEHUKOT

ELICIT
15 min

3anosHaBarbe co NpobneMoT co Mea n
ne6

AKTUBHOCTMU 3a
NMOTTUKHYBame
(,3arpeBarbe”)

[derycTtauunja un
ONCKyCcuHja

ENGAGE
20-60 MUH.

e [NMeparbe Ha KpaTKu BUOea u
YYEHUNLMNTE OUCKYTUPAaaT KONKY 3HaaT
3a nyenute

* YuTarse Ha cnucaHuja

e [lokaHa Ha ekcnepT

Haora Buoea u
crnucaHuja.
MokaHyBa ekcnepT

[a cTtaHaT cBEeCHM 3a
ePEeKTOT Ha HMBHAaTa
reHepavmja

* YyeHMUUTE pasMuMcnyBaaT BO rpynu

KoHcynTaHT 3a

Kpeunparse Bp3

MpeseHpaunm Ha
roynute (15 MUH.
M OUCKycuja)

CeKoja rpyna

» AHanusa Ha pesynTtatu

» [oTBpaoyBare unm otTdppnarse Ha
rnocTaBeHaTa xunoTtesa

' NnpeonsBMKyBa
yYyeHunumTe co
HOBa xmMnoTesa

(,WwTO aKo...“)

MOMOLLI M OCHOBAa Ha Hay4YHO
EXPLORE (3aBucwu LLITO caKaaT fa UcTpaxkaT U Kako ga ro
HacouJyBaHbe Ha CpaykyBarse.
of, BO3pacTa u crnpoBefaT UCTpaXKyBareTo
ydyeHuuuTe. CopaboTKa 1
nabpaHmoT e lMpebapyBare U cobuparse Ha
[laBa HaCoOKM 3a pas3BuBar-e Ha
MPOEKT) nHpopmMaumm .
crnpoBefyBarbe Ha CaMOCTOjHOCT
e [locTaByBar€ Ha XxMnoTesa
MPOEKTOT
e [lpeseHTUpare Ha NPOEKTUTE Ha Kpeupa npawara
EXPLAIN P P P pevipa np PasBuBaaT KanauyuTteT

3a: aHanuaa,
OncKycuja n
KOMYHMKaLumja

HoBu npaluaHa BP3 OCHOBa Ha
3aKnyvyoumTe of NPOEKTOT:

MoBTOpPHO ro

e LlITO Ke ce cny4dun ako ucyesHaTt »~pasropyBsa
EXTEND MHCEeKTUTE? OorHoT*. MocTaByBaaT HOBU
o [anuv uMa gobpu UM NOLLMN MHCEKTN? MocTaByBa HOBU npawlarba
o [anun pa KopucTmume nectTmumon? npawuarba
e [anun Mucnute geKka cMe BO LLIECTO
nsymmpam-e?
dopMaTUBHO:
e HaCTaBHMKOT fgaBa NnoBpaTHa MHPOpPMaLMja 3a CeKoja rpyna no pasnnyHmute ¢asm og
MnaH 3a MPOEKTOT;
eBanyauuja « 1o ¢asaTa Ha objacHyBarbe, UNEeHOBUTE Ha CeKoja rpyna npasaT caMoeBanyaluja;

e Mo cbasaTa Ha O6jaCHyBaH:e, UuenoTo ogneneHmne nasa KOHCTPYKTUBHU 3abeneLluKkn 3a
MNMPOEeKTUTe Ha rpynmTte.
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O QUE ACONTECE SE AS ABELHAS DESAPARECEREM?

Maja Mladenova, Anténio Prego, Ulvi Urgard, Peter Windfeldt,
Katarzyna Paszek, Aires Alexandre

Lesson plan in PORTUGUESE

OBIJECTIVOS DO EXERCICIO. OBJETIVOS DO CURRICULUM.
RESULTADOS ESPERADOS MATERIAL BASICO E COMPETENCIAS
DO CURRICULO
Exemplos dependendo de cada pais:
e importancia da dindmica dos

ecossistemas
e reproducédo de plantas

e Consciencializar sobre a importancia
da existéncia das abelhas no
ecossistema.

e Deixar os alunos curiosos sobre o

assunto.
e Discutir como explorar este assunto e * sistematica
fazé-lo. e cadeias alimentares

e abelhas e economia humana
LISTA DE MATERIAL

e P30 e mel.

e Videos.

e Artigos de revistas.

¢ Sementes de tomate/plantas de
tomate.

e Abelhas.

e Estufa.
PRODUZIR
Por meio de perguntas e tarefas, o professor examina o conhecimento prévio dos alunos
sobre o tema. Em parte através da avaliagcao formativa e em parte através da pergunta:
O que vocé acha? O conhecimento prévio é fundamental para iniciar o processo.

INCLUIR

Uso de clipes inesperados, fascinantes e interessantes, experimentos, desenhos
informativos, etc., para manter a atencao dos alunos. O elemento principal esta
relacionado ao professor como sujeito, que, a partir de seus pressupostos e pontos de
vista, mantém o interesse dos alunos. O objetivo desta fase de manter o interesse do
ouvinte é apresentar o novo conhecimento como relevante e motivador para os alunos.
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PESQUISAR

Os alunos exploram e desenvolvem hipdteses, enquanto o professor os auxilia
respondendo suas duvidas, incentivando-os ou langando-lhes um novo desafio,
qguando necessario. De acordo com o nivel da turma, os alunos sao utilizados com
diferentes métodos de pensamento empirico, mas no inicio do tema como
categorizagdo, que também representa o conteldo na fase de pesquisa. O objetivo
principal € que os proprios alunos ganhem experiéncia e desenvolvam ideias que
relacionem com a terminologia da disciplina.

EXPLICAR

Nesta fase, as experiéncias dos alunos na fase de pesquisa estdo relacionadas aos
termos e a compreensao do tema. Eles confirmaram as hipéteses como corretas ou
incorretas em relacao ao entendimento da mesma. Eles partilham as suas
observacgdes, previsdes e conclusdes, mas o0 mais importante é que testam os seus
argumentos e entendimentos com o professor e outros alunos. O professor pode
definir uma nova hipoétese, verdadeira ou falsa, para que os préprios alunos atinjam os
objetivos esperados.

EXPANDIR

De acordo com a teoria construtiva da aprendizagem, para que o conhecimento
prévio seja utilizavel, ele precisa ser utilizado em outro contexto, que é o objetivo
desta fase. Desta forma, os alunos trabalham com os conhecimentos adquiridos na
fase de investigacao e explicagao, mas num novo contexto. O que foi feito nestas 2
fases anteriores, por ex. A circulagao termo-halica na fase de pesquisa e a criagdao do
banco de dados na fase explicativa mostram uma mudanga na temperatura das areas
verdes.

FEEDBACK CONSTRUTIVO

Ao longo do curso, o professor observa o conhecimento dos alunos, monitora seu
progresso e pode ajusta-lo constantemente de acordo com suas necessidades e
desafios. No final, os alunos recebem uma avaliagao formativa pelo seu trabalho, parte
através do professor e parte através do trabalho conjunto com outros alunos,
experiéncias, informacao recolhida e processamento.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde —
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kebenhavns
Universitet, Forum 100%
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PLANO DE ATIVIDADE (ATIVIDADES RELACIONADAS COM O MODELO 6E)

Fases e

duracao

Lista de atividades

O papel do
professor

O papel do aluno

PRODUZIR
15 min

P&o e mel para apresentar o problema

O “incendiario”

Degustar e discutir

INCLUIR
20-60 min

Assistir aos videos e os alunos
discutirem o que sabem sobre as
abelhas

Ler os artigos de jornais/revistas
Convidar especialistas

Encontre os
filmes, artigos
Convide
especialistas

Estar consciente de
como isso pode
afetar sua geragao

INVESTIGAR
(depende do nivel
e do projeto
selecionado)

Os alunos pensam em grupos sobre o
gue desejam explorar e como fazé-lo
Pesquise e colete informagdes

Desenvolver hipodteses experimentais

Consultor para
ajudar e orientar
os alunos
Apontar diregdes
de
desenvolvimento
de projetos

Projetar com base em
investigagéo
cientifica
Cooperar uns com os
outros e desenvolver
autonomia

Fazer perguntas.

EXPLICAR Apresentagéao dos projetos por cada .
. Desafiar os alunos Desenvolver
Apresentagdes grupo .
o) com outras capacidades de:
por grupo: Analise de resultados . « . . u
. . N - hipoteses (“e analise, discussdo e
15 min + Confirmagéo ou refutagéo da ” ) ~
. x . ) se..”) comunicagao
discusséo hipotese experimental
Um novo compromisso baseado nas
conclusdes do projeto:
» O que acontece se os insetos Reiniciar o “fogo”.
desaparecerem? Fazer novas Fazer novas
EXPANDIR Sapare :
» Existem insetos bons ou ruins? perguntas perguntas
 Devemos usar os pesticidas?
» Vocé acha que estamos na sexta
extingdo?
FORMATIVA:
Planc de » o professor da feedback a cada grupo ao longo das diferentes fases do projeto
avaliagio » apos a fase de explicagdo, os membros de cada grupo fazem uma autoavaliagéao

» apos a fase de explicagdo, toda a turma da feedbacks construtivos ao projeto dos
demais grupos
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CO SIE STANIE - GDY NA ZIEMI NIE BEDZIE PSZCZOL?

Maja Mladenova, Anténio Prego, Ulvi Urgard, Peter Windfeldt,
Katarzyna Paszek, Aires Alexandre

Lesson plan in POLISH
CELE PODSTAWA PROGRAMOWA - CELE:

e Uswiadomienie uczniom jak wazna jest Uczen:

egzystencja pszczot w ekosystemie.
Zainteresowanie uczniow problemem
wymierania pszczot.

Dyskusja na temat sposobow badania
tematu waznosci pszczot w
ekosystemie.

LISTA POTRZEBNYCH MATERIALOW

Chleb | miod.

Filmy.

Artykuty.

Nasiona roslin np. Pomidory.
Pszczoty.

prezentuje postawe szacunku
wobec siebie i wszystkich istot
zywych

wyjasnia znaczenie owadow w
przyrodzie i dla cztowieka
analizuje zaleznosci pokarmowe
(tancuchy pokarmowe i sieci
troficzne)

analizuje wptyw cztowieka na
roznorodnosc¢ biologiczna;
uzasadnia koniecznos¢ ochrony
roznorodnosci biologicznej
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PLAN PRACY (MODEL 6E)

Etap i czas Lista aktywnosci Rola nauczyciela Rola ucznia

Wprowadzenie
15 min

Degustacja - ,chleb z miodem” -
zapoznanie uczniow z problematyka
lekcji

»,Zapalacz”

Degustacja

e Obejrzenie filmu oraz dyskusja na

e Poszukuje filmu,

Uswiadomienie sobie w

Zaangazowanie temat ,,Co wiemy o pszczotach” . ;;tg:(au;rzo;/v jaki sposob brak pszczoét
20-60 min » Czytanie artykutow o pszczotach . moze wptynac na
e Zaproszenie specijalisty - specjaliste- egzystencje ich
pszczelarza .
pszczelarza pokolenia
Badanie e Pracaw grupach: uczniowie ¢ Konsultant, e Projektowanie
(rodzaj badan zastanawiajg sie- Co chcg badacdi pomochnik, podstawowego
zalezy od w jaki sposob chca to robig; przewodnik badania naukowego
poziomu uczniow e Poszukiwanie i zbieranie * Wskazuje etapy » Wzajemna
i wyboru informacii; rozwoju projektu wspotpraca w grupie
projektu)  Tworzenie hipotezy;

Wyjasnianie
Prezentacja grup
15 min + dyskusja

» Prezentacja projektow przez
poszczegodlne grupy

e Analiza rezultatow

» Potwierdzenie lub odrzucenie
hipotezy

e Zadawanie pytan
« Wyzwanie
uczniéw do

tworzenia
nowych hipotez
(“Co, jesli..”)

Rozwijanie umiejetnosci:
e analizy;

» dyskusiji;

* komunikaciji.

Zaangazowanie uczniow w nowy
projekt bazujgcy na wyciggnietych
whnioskach ze zrealizowanego
wczesniej projektu; Zadawanie
pytan:
» Co sie stanie gdy zaging owady
e Czy sgdobreizte owady?
e Czy powinnismy uzywac
pestycydow?
e Czyuwazasz, ze jestesmy w
trakcie szostego wymierania?

Ponowne ,zapalenie

ognia” w uczniach,

zadawanie nowych
pytan.

Rozszerzanie
tematu

Zadawanie nowych
pytan

Ocena ksztattujaca:
» Nauczyciel przekazuje informacje zwrotne kazdej grupie na réznych etapach
» Po etapie explain (wyjasnienie)- uczniowie kazdej grupy dokonujg samooceny
» Po etapie explain ( wyjasnienie), poszczegdlne grupy udzielajg konstruktywnych
informacji zwrotnych projektom innych grup

Plan ewaluacji
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FUNGI IN ECOSYSTEMS

Jorgen Petersen, Ana P. Mendes, Paulina Palichleb-Bak, Maris Agasild,
Irina Pavlovska, Rui Farinha

Lesson plan in ENGLISH

THE GOAL OF THE EXERCISE. OBJECTIVES OF THE CURRICULUM.
LEARNING OUTCOMES CORE MATERIAL AND SKILLS IN THE
e understand fungi role in a ecosystem CURRICULUM
e experimental work e ecosystem
e dissection, fungi physiology, e production
fermentation, extraction, production « (bred, youghurt, beer, antibiotics,
e oral presentation/poster presentation biomolecules, biopolymeres)

REQUIRED MATERIAL

Literature depends on level but the student are to extract their own knowledge.
Experiments lists:
¢ Dissection: knives, microscope(loop), colors
e Agar diffusion: bacteria, agar, fungi
e Fermentation: optimal conditions, balloon, gas production, swelling, yeast
e LD50: extract for Killing watercress/daphnia or look at heart rate in
microscope
e Homework assignment: "Fungi on the Supermarket", take pictures.
¢ Homework assignment: Grow Pleurotus ostreatus at home! in coffee
e Paper production (http://www.seeneseeme.ee/kohvipaks.html)
e Pigment extraction: cotton dye (link https://www.youtube.com/watch?
v=nenpbBIRKpg)

e Chromatography (TLC) ELICIT

Through questions and assignments, the teacher gains insight into the students'
prerequisites and they are made visible. Partly through formative evaluation and
partly through "what do you think" questions. The key is that it is about prerequisites
specifically in relation to the process that is initiated.
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ENGAGE

Using surprising, fascinating, and wondrous film clips, experiences, experiments,
drawings, data sets, etc., students' interest in the subject is captured. The catch phase
is closely related to the premise, as the teacher, to capture the students' interest,
must be based on their assumptions and views. The goal of the fang phase is to make
new knowledge relevant and motivating for students.

EXPLORE

Students explore, gather data and develop hypotheses while the teacher helps when
students have questions, need a push or additional challenge. Depending on the level
of teaching, students work with more and more empirically deductive methods, but
at the beginning of a topic, a sorting of stones, division into categories, etc. is just as
much the content of a research phase. The key is that the students themselves gain
experience and develop ideas that can be linked to the terminology of the subject.

EXPLAIN

In this phase, students' experiences from the research phase are linked to the terms

and understandings of the subject. The students have their hypotheses confirmed or
refuted in relation to the ways of reasoning within the subject. They share their

observations, hypotheses, and conclusions, but most importantly, the students test
their arguments and reasoning for their assessments with the teacher and the other
students. The teacher can bring up new hypotheses both right and wrong and let the

students assess these so that the process can lead to the knowledge the teacher
wants for the course.

EXTEND

According to constructivist learning theory, before knowledge is usable, it is required
to come into play in other contexts. That you test your knowledge in different
contexts. This is the goal of the extension phase. The students therefore work with the
knowledge they have gained in the research and explain phases in new contexts. This
may be, for example, that in the research and explain phase they have worked with
the understanding of the Thermo-haline circulation and in the extension, phase get a
data set that shows a temperature change in Greenland and must reason the
significance of such a.

FORMATIVE FEEDBACK

Throughout the course, the teacher receives feedback on where the students are and
what their academic challenges consist of and can continuously adapt what the
students are going to work with. Likewise, throughout the course, the students
receive formative feedback on their work, partly through the teacher and partly

through the other students and their work with experiments, data, and processing.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde -
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kebenhavns
Universitet, Forum 100%
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ENGAGE (CLICKBAIT)

MOVIE ((209) PLANET WILD - FUNGI | STORYTELLER MEDIA - YOUTUBE -
HTTPS://WWW.YOUTUBE.COM/WATCH?V=5_RPRVA-RY4)

FIELDTRIP

(CREATE PICTURES OF CLICKBAIT - MUSHROOM/DEAD BODY) - SINGLE CELL/ ORGANISM) -
FERMENTATION PRODUCTS - TOXIC FUNGI. ANTIBIOTICS)

EXPLORE

STUDENTS EXTRACT KNOWLEDGE, (WE PROVIDE A CATALOG OF RELEVANT EXPERIMENTS)

EXPLAIN

STUDENTS EXPLAIN FOR THE TEACHER WHAT KNOWLEDGE THEY HAVE CREATED (WITHIN
THERE PART OF THE SUBJECT) AND GETS A NEW ROUND OF EXPLORE TO CREATE ENOUGH

KNOWLEDGE TO FULFILL THE CURRICULUM.

ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

. . . ess The role of the The role of the
Phases and time List of activities
teacher student
passive
super interested
students
n n curriculum . . inspirator
depends on curriculu click bait . sp. o .
but we suggest 5 . . inspirator super interested
click bait 2
lessons and up consultant students
explore . . .
(also depends on how . supervisor/inspirator
explain )
many rounds you want . (feedback/feedforward) super interested
explain 2/extend
them to take) students
super interested
students
FORMATIVE:
Evaluation poster, poster presentation- requirements depends on student level
mindmap, ecosystems, experiments( data), production, conclusion




Co-funded by the —
Erasmus+ Programme beO Mﬁm
of the European Union [ NN, | ee——

__
DENMARK
__

SEENTE ROLL OKOSUSTEEMIS

Jgrgen Petersen, Ana P. Mendes, Paulina Palichleb-Bak,
Maris Agasild, Irina Pavlovska, Rui Farinha

Lesson plan in ESTONIAN

Antud teema votab 4 tundi.

Esimesel tunnil toimub seeneniituse kiilastus (Parnus Pernova Loodusmajas).
Teine tund on moeldud valité6deks: opilased on jaotatud 4liikmelisteks
gruppideks, teeme pilte kooli imbruse seentest ja samblikest ja maiarame
neid appidega (Google Lenz, iNaturalist).

Kolmas tund on t66 mikroskoobiga, uurime vahtra pigilaiksust, kiibarseente
viljakeha ehitus, seente eoseid, samblikke.

Koduse toona jadb PowerPoint esitluse koostamine seente rolli kohta
okosusteemis.

Neljas tund: esitluste vaatamine, kokkuvotete tegemine ja arutelu.

EESMARGID, OSKUSED, PADEVUSED IKT-VAHENDID JA RESSURSID
e kinnistada teadmisi tootjate , tarbijate ja e nutitelefon

lagundajate rollide kohta looduses e |leiarakendused:
e mobista seente kohta looduse aineringes (https://www.inaturalist.org/page
e teadvustada, et samblikud kuuluvad s/seek app) vdi muud

seeneriiki (https://lens.google/#cta-section)
e tekitada huvi seeneriigi vastu e td6lehed
e mikroskoopidega té6tamine e arvuti: esitlused

e ruhmatdo

e uurimistdd tegemine seentest (huvi OPPIJA ROLL
korral, nt seente kasvatamisest kodustes Opilased kiilastavad seenenéitust,
tingimustes) tédtavad gruppidena kooliimbrusest

. seeni ja samblike pildistades ja
OPETAJA ROLL maarates, to6tavad
Opetaja annab juhiseid, jalgib mikroskoopidega, teevad esitluse
dpilaste t66d, juhendab neid seente rollide kohta looduses.
protsessi kdigus, motiveerib ja
hindab nende t66d.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
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OPIKESKKOND

Seenenaditusel,dues ja
klassiruumis/laboris.

HINDAMINE

Opilased kaivad seenenéitusel,
teevad t66d gruppides, teevad t66d

binokulaaridega, taidavad tddélehti ja

teevad esitluse.
TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus
nenait kllast Opetaja tut t Opilastel
1. tund Sge e .al use kU a§_us, o.pe aja tutvustab opilastele 45 min
erinevaid seente viljakehi.
2. tund: = . . . . .
. Opetaja esitab kisimusi seenenaituse kohta. 5 min
Ettevalmistus
Opetaja tutvustab teisi véimalikke seente esinemisvorme,
jagab t6o6lehed, 10 min
jagab 6pilased gruppidesse ja saadab dpilased due.
R Opilased otsivad kooli imbrusest samblikke ja seeni, .
Valit6od - s s . . 15 min
pildistavad neid ja maaravad appide abil.
Tulemused Grupid vérdlevad oma tulemusi. 10 rmin
Opetaja jatab Uleande kodus ndhtust kokkuvéte teha.
. Opetaja kisib dpilastelt, mida nad arvavad, kas nad leidsid .
Reflektsioon C . . 5 min
palju véi vahe seeni ja samblikke?
3. tund: . ~ .
. Koos kuulatakse ara dpilaste kodus tehtud kokkuvétted. 10 min
Ettevalmistus
Labor (samaegselt Opilased uurivad binokulaaridega vahtra pigilaiksust,
tulemuste erinevaid seente viljakehi, seente eoseid ja sambliku 25 min
vormistamisega) ehitust.
Tulemuste Opilased taidavad tddlehed (joonistavad ja métestavad
vormistamine seda, mida nadevad).
Reflektsioon é'petaja ko.ntro'l.lil:.), kas Opilased on aru saanud, mida nad 10 min
binokulaarist nagid.
Esitluste vaatamine, aruelu seente rollide kohta looduses
4. tund . . .
Huvitavate videote vaatamine.
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ROLA GRZYBOWW EKOSYSTEMIE

Jgrgen Petersen, Ana P. Mendes, Paulina Palichleb-Bak,
Maris Agasild, Irina Pavlovska, Rui Farinha

Lesson plan in POLISH

Lekcja oparta jest na modelu 6E, ktéry obejmuje takie elementy jak:
zaciekawienie, zaangazowanie, odkrywanie, wyjasnienie zjawiska.
Podczas lekcji, uczniowie poznaja budowe morfologicznag grzybéw, ich
czynnosci zyciowe oraz ich role w ekosystemie. Uczniowie na podstawie
réznych gatunkéw grzyboéw opisza ich budowe, réznice miedzy nimi oraz
podobienstwa. Nastepnie wykonajg doswiadczenie, podczas ktérego
zaobserwuja proces fermentacji.

CELE NAUCZANIA, UMIEJETNOéCI NARZEDZIA | ZASOBY
| KOMPETENCJIE e drozdze piekarnicze
e Zrozumienie roli grzybow e cukier biaty
w ekosystemie. e ciepta woda
e Poznanie budowy grzybodéw iich e balon x2
czynnosci zyciowych. e butelka x2
* Rozwijanie krytycznego myslenia, e komputer z dostepem do Internetu
kreatywnosci, umiejetnosci e pieczarki, boczniaki oraz inne
wspotpracy. rodzaje grzybow
e Zrozumienie procesu fermentaciji. e stoper

GLOWNE ZADANIA NAUCZYCIELA

Nauczyciel koordynuje prace
uczniow, odpowiadana pytania,
rozwigzuje watpliwosci.

GLOWNE ZADANIA UCZNIOW

Uczniowie poznajg budowe grzybow
preparujgc przyniesione okazy.
Nastepnie wraz z nauczycielem

przygotowujg eksperyment
-drozdzowy balon”, za pomocyg MIEJSCE PRACY
ktorego bedg obserwowac proces Sala lekcyjna.
fermentaciji.
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OPIS SCENARIUSZA

Aktywnosc¢ Szczegoty

Nauczyciel pokazuje uczniom filmik:

209) Planet Wild - Fungi | Storyteller

Media - YouTube
https://www.youtube.com/watch?
app=desktop&v=5_rprVa-
RY4&embeds_referring_euri=https%3A%2F%2Fs
oppdagelse.blogspot.com%2F&feature=emb_im
p_woyt

Wprowadzenie Smin

Uczniowie analizujg budowe grzyboéw na
podstawie przyniesionych okazow.

Nazywajg poszczegolne ich elementy, analizujg
sposob odzywiania sie grzybow i rozmnazania.

Realizacja 1 20 min

Uczniowie wykonujg eksperyment:

Do butelki dodajg cieptg wode, cukier i drozdze.
Realizacja 2 Na butelke zaktadajg balon a nastepnie S min
ustawiajg stoper w celu zmierzenia czasu
w jakim balon urosnie.

Podsumowanie | Uczniowie podsumowujg wyniki eksperymentu,

. . . .. . 10 min
pracy zapisujgc rownanie reakcji (fermentacji).

Uczniowie podaja przyktady funkcji grzybow

. S min
w ekosystemie.

WhnioskKi
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HOW DO THEY DO IT?

Paula Falcao, Daniel Geneser Woo Shing Hai, Eda Koskor,
Anita Dinevska Gegovska, Katarzyna Michotka

Lesson plan in ENGLISH

OBJECTIVES OF THE EXERCISE AND
EXPECTED RESULTS

How can an organism become successful
through reproduction?

REQUIRED MATERIAL

e We will adapt the material list to
the students choice of topic to
explore in the field.
e Examples: camera, mobile phone,
tablet, binoculars, magnifier,
scissors, shovels, trays, jars,
plastic bags.
ELICIT

OBJECTIVES OF THE CURRICULUM.
CORE MATERIAL AND SKILLS

Ecology, ecological balance,
biotic factors, abiotic factors,
food chains, competition,
predation, invasive species,
endangered species.
Presentation technique (doing a
presentation). Compare different
strategies of reproduction, in
different systematic groups.

Through questions and assignments, the teacher gains insight into the students'
prerequisites and they are made visible. Partly through formative evaluation and
partly through "what do you think" questions. The key is that it is about prerequisites
specifically in relation to the process that is initiated.

ENGAGE

Using surprising, fascinating, and wondrous film clips, experiences, experiments,
drawings, data sets, etc., students' interest in the subject is captured. The catch phase
is closely related to the premise, as the teacher, to capture the students' interest,
must be based on their assumptions and views. The goal of the fang phase is to make
new knowledge relevant and motivating for students.
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EXPLORE

Students explore, gather data and develop hypotheses while the teacher helps when
students have questions, need a push or additional challenge. Depending on the level
of teaching, students work with more and more empirically deductive methods, but
at the beginning of a topic, a sorting of stones, division into categories, etc. is just as
much the content of a research phase. The key is that the students themselves gain
experience and develop ideas that can be linked to the terminology of the subject.

EXPLAIN

In this phase, students' experiences from the research phase are linked to the terms

and understandings of the subject. The students have their hypotheses confirmed or
refuted in relation to the ways of reasoning within the subject. They share their

observations, hypotheses, and conclusions, but most importantly, the students test
their arguments and reasoning for their assessments with the teacher and the other
students. The teacher can bring up new hypotheses both right and wrong and let the

students assess these so that the process can lead to the knowledge the teacher
wants for the course.

EXTEND

According to constructivist learning theory, before knowledge is usable, it is required
to come into play in other contexts. That you test your knowledge in different
contexts. This is the goal of the extension phase. The students therefore work with the
knowledge they have gained in the research and explain phases in new contexts. This
may be, for example, that in the research and explain phase they have worked with
the understanding of the Thermo-haline circulation and in the extension, phase get a
data set that shows a temperature change in Greenland and must reason the
significance of such a.

FORMATIVE FEEDBACK

Throughout the course, the teacher receives feedback on where the students are and
what their academic challenges consist of and can continuously adapt what the
students are going to work with. Likewise, throughout the course, the students
receive formative feedback on their work, partly through the teacher and partly

through the other students and their work with experiments, data, and processing.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde —
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kebenhavns
Universitet, Forum 100%
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ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

List of activities

The role of the teacher

The role of the
student

E1

Ask questions clarifying their prior
knowledge about how different
organisms reproduce.

(What do you already know? What
interests you? How can you explore
the subject, design experiments,
explain the results of the experiment,
evaluate experiment and results? Look
for new or enhanced experiments
based on what you have learned from
the results.)

Asking questions, determine
the level of the students’
knowledge

The student should
become aware of what
they already
know.

E2

Ask what the biological purpose of
reproduction is.

Story, video, pictures
Give students opportunity to
choose what they want to explore.
The teacher will guide the students
so they will not choose a bad topic

Engage the students make
them curious and interested
Help them pic the right thing to
explore

The student should
become interested and
curious about how
different species
reproduce, and why?
Plan what to explore?
Lake, forest, beach etc.

E3

Outdoor activities
Observe organism in natural
environment
Collect samples or take photos to
bring home and make experiments
and observations

Help students explore their
chosen species/organism
How to do it, and what to gain
from it.

Explore, and gain
relevant knowledge
about their chosen

species/organism, or
the similar species in
the local environment

E4

Make a presentation, powerpoint,
scientific poster etc. in pairs or
small groups
Present their results individually in
new groups (matrix groups)

Making the groups Listen to the
presentations
Correct misconceptions.
Make notes about the level of
information in the presentations.
Make students aware of what they
have learned and how they can
use this knowledge. Make the
students think of new projects
based on the knowledge they have
gained

Make individual
presentations in new
groups. Everybody has
to know the whole
presentation




Phases
and time
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The role of the
student

The role of the
teacher

Observing what is
happening, being
curious, making
changes and drawing
conclusions about the
process of the
circulation of matter in
nature and the ability
to distinguish and
connect the two
separate processes

Questions related to the
topic

Evaluation
plan

FORMATIVE:

E1: Help students see what they know
through questions. (Starting point,
helps teachers knowing their level of
knowledge)

E2: Help students pic a species/topic
they can manage (not too easy or too
difficult)

E3: Help them do the exploration
correctly, so they wil get the best
results possible.

E4: Help students make good
presentations. Help them improve
future presentations.

ES: Help them to be able use gained
knowledges in new contexts.

SUMMATIVE:
a)Ecology, ecological balance, biotic factors, abiotic
factors, food chains, competition, predation,
invasive species, endangered species. Use
appropriate terminology about topic. Have proper
arguments to present their conclusions
b)What do they now know, how can they explore
new the subject, design experiments, explain the
results of the experiments, evaluate their own
experiments and results. Look for new or improved
experiments based on what we have learned from
the results. Presentation technique (doing a
presentation). Compare different strategies of
reproduction, in different systematic groups.

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC
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HVORDAN G@R DE DET?

Paula Falcao, Daniel Geneser Woo Shing Hai, Eda Koskor,
Anita Dinevska Gegovska, Katarzyna Michotka

Lesson plan in DANISH

MALET MED @VELSEN. LAEREPLANSMAL.
LZARINGSRESULTATER KERNESTOF OG KOMPETENCER |
Hvordan kan en organisme fa succes PENSUM

gennem reproduktion. e @kologi, skologisk balance, biotiske

faktorer, abiotiske faktorer,

MATERIALELISTE fodekaader, konkurrence,
preedation, invasive arter, truede
arter.

e Preesentationsteknik (at lave en
praesentation). Sammenlign
forskellige reproduktionsstrategier
i forskellige systematiske grupper.

Vi vil tilpasse materialelisten til elevernes

valg af emne, der skal udforskes i feltet.

Eksempler: kamera, mobiltelefon, tablet,

kikkert, lup, saks, skovle, bakker, krukker,
plastikposer.

FREMKALDE

Gennem sporgsmal og opgaver far leereren indsigt i elevernes forudseetninger og de
synligg@res. Dels gennem formativ evaluering og dels gennem "hvad synes du"
sporgsmal. Det centrale er, at det handler om forudseetninger specifikt i forhold til den
proces, der igangseettes.

ENGAGERE

Ved hjeelp af overraskende, fascinerende og forunderlige filmklip, oplevelser,
eksperimenter, tegninger, datasaet osv. fanges elevernes interesse for emnet.
Fangstfasen haenger teet sammen med praemissen, da leereren, for at fange elevernes
interesse, skal tage udgangspunkt i deres antagelser og synspunkter. Malet med
fangfasen er at ggre ny viden relevant og motiverende for eleverne.



UDFORSKE

Eleverne udforsker, indsamler data og udvikler hypoteser, mens leereren hjeelper, nar
eleverne har sporgsmal, har brug for et skub eller yderligere udfordring. Alt efter
undervisningsniveau arbejder eleverne med flere og flere empirisk deduktive metoder,
men i starten af et emne er en sortering af sten, opdeling i kategorier osv. lige séa
meget indholdet i en forskningsfase. Det centrale er, at eleverne selv far erfaring og
udvikler ideer, der kan knyttes til fagets terminologi.

FORKLARE

| denne fase er elevernes erfaringer fra forskningsfasen knyttet til fagets vilkar og
forstdelser. Eleverne far bekreeftet eller afkreeftet deres hypoteser i forhold til
reesonnementets mader at reesonnere pa inden for faget. De deler deres
observationer, hypoteser og konklusioner, men vigtigst af alt tester eleverne deres
argumenter og begrundelser for deres vurderinger med leereren og de andre elever.
Leereren kan frembringe nye hypoteser bade rigtige og forkerte og lade eleverne
vurdere disse, sd processen kan fgre til den viden leereren gnsker til forlgbet.

FORLZANGE

Ifglge konstruktivistisk leeringsteori, for viden er brugbar, kraeves det, at den kommer i
spil i andre sammenhaenge. At du tester din viden i forskellige sammenhaenge. Dette er
malet med forleengelsesfasen. Eleverne arbejder derfor med den viden, de har opnéeti
forskningen og forklarer faser i nye sammenhange. Det kan for eksempel veere, at man
i research- og forklaringsfasen har arbejdet med forstéelsen af Thermo-haline
cirkulationen og i forleengelse heraf far man et dataseet, der viser en
temperaturaendring i Grgnland og skal begrunde betydningen af en sadan. -en.

FORMATIV FEEDBACK

Underviseren far gennem hele forlgbet feedback pa, hvor eleverne er, og hvad deres
faglige udfordringer bestar i og kan lgbende tilpasse, hvad eleverne skal arbejde med.
Ligeledes far eleverne gennem forlgbet formativ feedback pé deres arbejde, dels
gennem leereren og dels gennem de gvrige elever og deres arbejde med
eksperimenter, data og bearbejdning.
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AKTIVITETSPLAN (SPECIFICERE AKTIVITETER RELATERET TIL 6E-MODELLEN)

E1

Liste over aktiviteter

Stil spergsmal, der afklarer deres
forhandsviden om, hvordan
forskellige organismer formerer sig.
(Hvad ved du allerede? Hvad
interesserer dig? Hvordan kan du s
udforske emnet, designe
eksperimenter, forklare resultaterne
af eksperimentet, evaluere forsgg og
resultater? Se efter nye eller
forbedrede eksperimenter baseret
pa, hvad du har leert af resultaterne.)

niveauet af elevernes viden

Laesrerens rolle

tille spgrgsmal, bestemme

Elevernes rolle

Eleven skal blive

bevidst om, hvad de

allerede har
ved godt

E2

Sperg, hvad det biologiske formal
med reproduktion er.
Historie, video, billeder
Giv eleverne mulighed for at veelge,

hvad de vil udforske. Leereren vil
vejlede eleverne, s& de ikke veelger et
darligt emne

nysgerrige og interesserede.

Engager eleverne, gor dem

Hjeelp dem med at finde den
rigtige ting at udforske

Eleven skal blive
interesseret og
nysgerrig pa, hvordan
forskellige arter
formerer sig, og
hvorfor? Planlaeg, hvad
du skal udforske? Sg,
skov, strand mm.

E

3

Udendgrs aktiviteter

Observer organismen i det naturlige
miljo

Saml praver eller tag billeder til at

tage med hjem og lav eksperimenter

og observationer

Hjeelp eleverne med at
udforske deres valgte
art/organisme
Hvordan man ggr det, og
hvad man far ud af det

Udforske, og fa
relevant viden om
deres udvalgte
art/organisme, eller
lignende arter i
lokalmiljget

E4

Lav en praesentation, powerpoint,
videnskabelig plakat etc. i par eller
sma grupper
Preesenter deres resultater
individuelt i nye grupper
(matrixgrupper)

Ggr eleverne opmaerksomme
pa, hvad de har leert, og
hvordan de kan bruge denne
viden. F4 eleverne til at teenke
péa nye projekter ud fra den
viden, de har féet.

Lav individuelle opleeg i

nye grupper. Alle skal
kende hele

praesentationen




ES
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Liste over aktiviteter

Evaluer og forbedre (E3) udforskning
og (E4) forklaring. Maske pic nye
emner eller arter at udforske

Giv eleverne feedback p3,
hvordan man kan forbedre

udforskning, forklaring og

Laererens rolle Elevernes rolle

Evaluer, deres egen
praesentation, og teenk
pa forbedringer. Teenk
over, hvad de har leert

(hvad ved de nu, som

de ikke vidste, da vi

startede)

sig i fremtidig

valg af arter

Evaluerings
plan

FORMATIV:

El: Hjeelp eleverne med at se, hvad de
ved gennem spargsmal.
(Udgangspunkt, hjeelper leerere med
at kende deres vidensniveau)

E2: Hjeelp eleverne med at afbilde en
art/emne, de kan handtere (ikke for
let eller for sveert)

E3: Hjeelp dem med at udfgre
udforskningen korrekt, sa de far de
bedst mulige resultater.

E4: Hjeelp eleverne med at lave gode
opleeg. Hjeelp dem med at forbedre
fremtidige preesentationer.

ES: Hjeelp dem med at kunne bruge
opnaet viden i nye sammenheaenge.

1.

2.

SUMMATIV:
@kologi, skologisk balance, biotiske faktorer,
abiotiske faktorer, fedekaseder, konkurrence,
preedation, invasive arter, truede arter. Brug
passende terminologi om emnet. Har ordentlige
argumenter til at praesentere deres konklusioner
Hvad ved de nu, hvordan kan de udforske nyt
emne, designe eksperimenter, forklare
resultaterne af eksperimenterne, vurdere deres
egne eksperimenter og resultater. Se efter nye
eller forbedrede eksperimenter baseret pa, hvad
vi har leert af resultaterne. Preesentationsteknik
(at lave en preesentation). Sammenlign
forskellige reproduktionsstrategier i forskellige
systematiske grupper.

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC
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KUIDAS NEMAD SEDA TEEVAD?

Paula Falcao, Daniel Geneser Woo Shing Hai, Eda Koskor,
Anita Dinevska Gegovska, Katarzyna Michotka

Lesson plan in ESTONIAN

ULESANDE EESMARK. OPPEKAVA EESMARGID.
OPITULEMUSED POHIMOISTED JA PADEVUSED

Kuidas saab organism paljunemisel

edukas olla? o Okoloogia, 8koloogiline tasakaal,

biootilised teguris, abiootilised
TOOKS VAJALIKUD VAHENDID tegurid, toiduahelad, konkurents,
kisklus, invasiivsed ligiid,
ohustatud liigid.
e Esitluse koostamine, erinevate
sUstemaatiliste Uksuste

Vajaminevate vahendite loetelu séltub
teemast, mida épilased otsustavad uurida.
Naiteks Kaamera, mobiiltelefon,
tahvelarvuti, binokulaar, luup, kaarid,

kUhvlid, tUhjad purged/topsid, kilekotid p?ljunemisstrateegiate
vmt. vordlemine.

EXTEND FORMATIVE EXPLORE
FEEDBACK

EXPLAIN

6E oppimistsiiklit iseloomustav skeem



Etapp ja

kestus

E1
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TEGEVUSPLAAN (TAPSUSTATUD 6E MUDELIGA SEOTUD TEGEVUSED)

Tegevused

Esitage kUsimusi, mis selgitavad
nende eelnevaid teadmisi erinevate
organismide paljunemise kohta.
(Mida te juba teate? Mis teid huvitab?
Kuidas saate teemat uurida, katseid
kavandada, katse tulemusi selgitada,
katset ja tulemusi hinnata?)
KUsige, mis on paljunemise
bioloogiline eesmark

Opetajaroll

Esitab klisimusi, et teada
saada Opilaste teadmised
uuritavas valdkonnas

Opilaste roll

Opilased métlevad labi
ja teadvustavad
endale, mida nad

kdénealuses valdkonnas

juba teavad

E2

Lugu, video, pildid - midagi pénevat
Opilaste tahelepanu kditmiseks.
Andke 6pilastele véimalus valida,
mida nad uurida tahavad.
Opetaja juhendab &pilasi, et nad ei
valiks halba teemat (nt. ei ole
piisavalt kdttesaadavat materjali)

Kaasab &pilasi, tekitab neis
uudishimu.
Aitab valida haid/digeid
uurimisobjekte

Opilases peaks tekkima
huvi ja uudishimu,
kuidas erinevad liigid
paljunevad ja miks?
Koostavad plaani, mida
uurida? Jarv, mets,
rand jne.

E3

Tegevused dues - jalgige organismi
looduslikus keskkonnas, koguge
proove voi pildistage koju toomiseks
ning tehke katseid ja vaatlusi

Aitab &pilastel uurida nende
valitud liike/organisme -
annab soovitusi/juhiseid,
kuidas seda teha, ja miks

Uurivad ja omandavad
asjakohaseid teadmisi
nende valitud
liigi/organismi voi
sarnaste liikide kohta
kohalikus keskkonnas

E4

Paarides voi vaikestes rihmades

Oma tulemuste tutvustamine uutes
rGhmades (maatriksrihmad)

esitluse voi plakati (postri) tegemine.

Moodustab grupid, kuulab
esitlusi, parandab eksimusi,
teeb markmeid esitluste sisu
ja tasemete kohta

Teevad uutes
rihmades esitlusi (on
oma teema eksperdid).
Koik peavad teadma
kogu esitlust ja oskama
seda edasi anda




Etapp ja
kestus
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Opilaste roll

Opetajaroll

Annab Opilastele teada,
mida nad on 6ppinud ja
kuidas nad saavad neid
teadmisi kasutada. Paneb
Opilasi omandatud
teadmiste pohjal métlema

Hindavad oma esitlust
ja moétlevad kas ja
kuidas saaks seda

ES selgitust (E4). Soovi korral valige uusi uutele projektidele. tdiendada. Motlevad
teemasid véi lilke, mida uurida Annab &pilastele sellele, mida nad on
tagasisidet selle kohta, tegevuse kaigus
kuidas edaspidist Oppinud
uurimist, selgitamist ja
liikide valikut paremaks
muuta
KOKKUVOTEV HINDAMINE:
KUJUNDAV HINDAMINE: ?) Op|la§?d on omandan:\ud .u.ued m0|st.ed: okoloogia,
Okoloogiline tasakaal, biootilised tegurid,
E1: Aidake &pilastel kisimuste kaudu a.b|oot|I|.sed t?gurld,"to_lduahelad, korjkt..lrents,
. . . kisklus, invasiivsed liigid, ohustatud liigid. Oskavad
ndha, mida nad kasitletava teema . . . .
. kasutada teema kohta sobivat terminoloogiat ning
kohta juba teavad. valivad jarelduste tegemisel diged argumendid
E2: Aidake 6pilastel valida liik/teema, J g g 9
millega nad hakkama saavad (mitte s .. .. .
liiga lihtne ega liiga raske) b) Mida 6pilased nlld uuritud teema kohta teavad,
Hindamine 9 9 9 kuidas nad saavad omandatud teadmiste ja oskuste

E3: Aidake neil uurimist&6d digesti
teha, et nad saaksid parimaid
voimalikke tulemusi.

E4: Aidake &pilastel teha haid esitlusi.
Aidake neil tulevasi esitlusi tadiustada.
ES: Aidake neil omandatud teadmisi
uutes kontekstides kasutada.

abil uusi teemasid uurida, katseid kavandada,
katsete tulemusi selgitada, oma katseid ja tulemusi
hinnata

Koostatud esitluse hindamine. Erinevate
paljunemisstrateegiate vordlemine (nt. erinevate
slUstemaatiliste rihmade vordlemine)

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC
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KAKO IO NPABAT TOA?

Paula Falcao, Daniel Geneser Woo Shing Hai, Eda Koskor,
Anita Dinevska Gegovska, Katarzyna Michotka

Lesson plan in MACEDONIAN

LIEN HA BEXXBATA. LIENN HA HACTABHATA MPOrPAMA.
PE3YJITATU O, YYEHE OCHOBEH MATEPUJAJ1 U KOMMNETEHLMM
Kako Moye efjeH opraHmsaM ga cTaHe BO HACTABHATA NMPOrPAMA

ycnelleH npeky penpoaykumja? e EKONoOruMja, eKonollKka paMHOTexa,

6noTCKU PpakTopmn, abUOTCKMU

MOTPEBHU PECYPCU 3A PEAJTTUSALINIA HA baKTopun, CUHLINPU Ha NCXPaHa,
HACTABHATA COOAPXWHA KOHKYpeHuunja, npenaumja,
CnMUCOKOT Ha MaTepujanun Ke ro MHBas3nBHN BMOOBU, 3arpo3eHun
npunaroguMe Ha M3bopoT Ha TeMaTa LITO Ke BMOOBMW.
Ce UCTpaykyBa Ha TepeH. e Cnopepnba Ha pa3nnyHm
MpuMepun: kaMepa, MobuneH TenedoH, cTpaTermm Ha penpoaykumuja, Bo
TabneT, gBornen, nyna, HOXXWuUKU, nonaTu, pPasnnMYHUN CUCTEMAaTCKU rpynu
dNOKM, Ternun, NNacCTUYHU KECU UTH. (npaBerse NnpeseHTauMja).

NPOAYLUMUPA (NMOTTUKHYBA)

MpeKy Npallatba 1 3a4a4m, HaCTAaBHUKOT 'Y yBMAOYyBa Npef3HaeraTa Ha YyYeHuuUmTe 3a
TeMaTa. [lenyMHo npeky popMaTMBHaA eBaynaLmja u oenyMHO npeky npawamreTo: LLTo
MUucnuw? KnydyHu ce npepsHaeraTa 3a MHULMpPAaHe Ha NPOoLEeCOoT.

BKJTYYYBA

YnoTpeba Ha HeoYyeKyBaHU, PaCUUHAHTHUN U UHTEPECHU KITUMOBU, EKCNEPUMEHTH,
UpTeXXun nHpopmMaLmnm, UTH., 3a Oa ce 3a4PXKN BHUMAHUETO Ha ydyeHuumTe. FnaBHUOT
eleMeHT € MoBpP3aH CO HAaCTaBHUKOT KaKo cybjeKT, KOj Bp3 OCHOBa Ha CBOUTe
NpeTnoCTaBKM U rMeauLLTa ro 3agpyKyBa MHTepecoT Ha ydeHuuuTe. LlenTta Ha oBaa ¢asa
3a 3a4p)KyBarbe Ha MHTEPEeCOT Ha CryLwaTenoT € fa ce NpeTCTaBM HOBOTO 3HaeHe, Kako
peneBaHTHO U MOTMBUPAYUYKO 38 yYeHnuuTe.



UCTPAXXYBA

YueHULUUTE UCTpaykyBaaT 1 pa3BMBaT XMMNOTe3n, JOAeKa HAaCTaBHUKOT UM NoMara
ofrosapajkn UM Ha HUBHWUTE Npallara, r’m 6oapu UNM UM 3agaBa HOB MPEanN3BUK, KOTa e
noTpebHo. Bo cOrnacHoOCT CO HMBOTO Ha KacoT, YYEHULLUTE Ce ClyyaT CO PasndHK
eMMUPUCKU MUCNTOBHU MeTOoOM, HO Ha MOYETOKOT O, TeMaTa KaKo KaTeropumsumpame, LLUTO
MCTO TaKa ja NpeTcTaByBa COAPKMHAaTa BO UCTpaykyBadykaTa dasa. [naBHaTa uene
y4yeHuunTe, Ooa ce 3gobunjat co UCKYCTBO U Oa pasBuBaaT Uaeu, Kom WwTo 6u ru nospsane
CO TepMUHOMOrnjaTa Ha NpegMaeTorT.

OBJACHYBAME

Bo oBaa ¢aza MCKyCcTBaTa Ha y4eHULUTe o UCTpaykyBadyKaTa ¢asa ce NoBp3aHU co
TEPMUHUTE U chaKareTo Ha TeMaTa. [M MMaaT NOTBPLAEHO XUMOTE3UTE KAaKO TOUYHU UK
HeTOYHU BO BPCKa co pa3buparbeTo Ha TeMaTa. M cnogenyBaaT HUBHUTe HabrbyayBatsa,
npenBuayBarba U 3aKNy4YOL M, HO HajBaYXHO T TECTUPaaT HUBHUTE apryMeHTM n cbarkara
CO HAaCTaBHUKOT U OCTaHaTUTE YYEHULN. HaCTaBHUKOT MOXe fa 3ajafe HoBa XxunoTtesa
TOYHa UM HETOYHA, CO LeN YYEHULNTE Aa r'M MOCTUTHAT OYEeKYyBaHUTE LLenu.

NMPOLLUNPYBAME

Cnopefn KOHCTPYKTUBHaTa Teopuja 3a yyere, 3a fa npensHaereto 6uge ynotpebnmeo,
noTpebHa e Heroea ynoTpeba 1 BO ApYr KOHTEKCT, LLUTO NpeTcTaByBa Len Ha oBaa dasa.
Ha oBOj HaUMH yYeHULNTe paboTaT CO CTEKHATOTO 3HaeHE BO PaMKUTE Ha
ncTapaykyBaykaTa n objacHyBauykaTa ¢pasa, HO BO HOB KOHTEKCT. OHa LTo € paboTeHo BO
oBue 2 npeTxogHu dasum Ha Np.: TepMoxanncKa unpKynaumja BoO UCTpaykyBadkaTta ¢asa un
napaboTKaTa Ha BazaTa Ha nogaToum Bo objacHyBauyKkaTa ¢asa, NOKaxkyBaaT NpOMeHa BO
TeMnepaTypaTa Ha 3e/IeHUTe MOBPLLUNHMN.

KOHCTPYKTUBHO NOBPATHO MUCTIEHE

Hn3 KypCOT HAaCTaBHUKOT M corfiefyBa sHaeraTa Ha yYeHULUnTe, ro cnegm HUBHUOT
HanpenoK U MOYKe NMOCTOjaHO Aa ro npunaronysa Bo 3aBUCHOCT O HUBHUTE NOTpebun n
npenunssmun. Ha KpajoT yyeHnumnTte nobueaat POPMTUBHO OLLeHYBaHe 3a HMBHAaTa
paboTa, OeNyMHO NPeKy HaCTaBHUKOT U OAeNyMHO NpeKy 3aegHuU4YKaTa paboTa co
OCTaHaTUTe YYeHULMN, eKcnepuMeHTnTe, cobpaHnTe MHPopMaLUM U NPoLEeCUpaHeTo

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forst4a, Fange og

Fastholde - gymnasieelever, undervisning og interesse for naturfag, Institut for
Naturfagenes Didaktik, Kebenhavns Universitet, Forum 100%



Co-funded by the -
Erasmus+ Programme be @t, ology Excckaro
of the European Union SRR Y — -

DENMARK

NJAH 3A AKTUBHOCTU (HABEOETE 'M AKTUBHOCTUTE NOBP3AHU CO MOAEJIOT 6E)

asuu AKTUBHOCTMU Ha AKTUBHOCTMU Ha
HaCTaBHUKOT yyeHuuuTe

BpeMe Ha AKTUBHOCTMU
peanusauuja

MpaLwarba 3a NojacHyBake U
noTceTyBare Ha MPETXOOHOTO 3HaeHe
3a TOa KaKo Ce pa3MHOYKyBaaT pPasfimyHm
opraHmamu. (LLITo e Toa WITO BU € BEKe
nosHaTo? LLITo Be MHTepecupa? Kaxko
MOKeTe fa ja UCTpaxKyBaTe TemaTa, ga

Mn3ajHMpaTe eKCNepuUMeHTH, ga rm
anss) . P P A yTBpOyBaHe Ha
E1 objacHUTe pesynTaTuTe o4
HMWBOTO Ha 3Haer-e Ha
EKCNepMMEHTOT, fa v oueHyBaTe TeMaTa
. yyeHumumnTe
€KCNepUMEHTOT U pesyntatute? bapajte
HOBW UK NMoao6pPEeHU eKCnepuMeHTHU
BP3 OCHOBA Ha OHa LUTO CTe ro Hay4une
MpPeTxoaHo.)
Mpaluarse: Koja e BronoLlKaTa Len Ha

MocTaByBame
npawamba,

YyeHuuuTte Tpeba na
OCoO3HaaT KaKBW
npensHaera MMaarT 3a

penponyKumjata
' aHraxkupa
. YyeHunuuTe Tpeba ga
yyeHuumnTe 1 ja
ce 3anHTepecupaHu m
MpwkasHa, BUOEO0, CIINKN. nobynysa HMBHaTa
JbyDOOMUTHU 3a TOa KaKo
JdaBare MOYXHOCT Ha YY4eHUUMTE ga TbYBOMUTHOCT U
ce pasMHOMKyBaaT
nsbepaT LUTO caKaaT Oa UCTparKyBaar. 3aMHTEpecHnpaHocCT.
E2 pPasnnYHU BUOOBU U
HacTaBHWKOT r'v BOOgM U Haco4yBa MM nomara v rm
. 3owTto? MNMnaHunpaat
yyeHuumTe Bo U3bopoT Ha cCooaBETHA MOTMBMUPaA fa ja
. LITO Oa UCTpaykyBaaT
TeMma. OTKpujaT n nsbepat
(e3epo, WwymMa, nnaxka
BUCTUHCKaTa TeMa 3a UTH)
ncTpakyBarbe

MM nomara Ha
AKTMBHOCTW Ha OTBOPEHO NcTpaxkyBaaT un

yYeHULunTe ga ro
Hab6rbyaoyBarbe Ha OpraHM3MoT BO . CTeKHyBaaT
ncTpaykaT CBOjOT
npupogHa cpeanHa wabpar Bua/ peneBaHTHM 3HaeH-a 3a
E3 Cobuparse NpruMepoLn, CHUMaHE UMn opraHnsam HUBHMOT M3bpaH Bua/
doTorpaduparse M NOTOa BO YUUIHULA opraHmaam u/unm
M HacouyBa KaKo ga
MUY goMa npasBerbe eKCrneprMeHTU CNIUYHU BUOOBU BO

ro HanpasaT Toa U
HabsbynyBarba NoKkanHaTa cpenvHa
LUTO Oa o4yeKyBaaT
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BpeMe Ha
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AKTUBHOCTM

MooroToBKa Ha Npe3eHTauuja BO

powerpoint, Hay4yeH NocTep UTH.

BO MapoOBU UM Manu rpynm
MpeseHTUpare Ha pesynTaTuTte
noeguHeYHo U BO rpynm

AKTUBHOCTMU Ha
HaCcTaBHUKOT

dopmMupa rpynm
' cnegu npeseHTauunTe
M KopuUrupa rpeLuKkmTe.
MpaBu 6eneLuxkn 3a
HUBOTO Ha MHbOpPMaLUU
BO MpeseHTaunmnTe

AKTUBHOCTMU Ha
ydyeHuuuTte

MpaBaT MHOMBULOYaANHU
npeseHTaLnm BO
rpynute. Cute yyeHmLUM
Tpeba fgaja sHaaT
LenaTta npeseHTaumja

ES

OueHyBare
1 nogobpyBarse Ha (E3)
ncTpaxyBarbeTo U (E4)
objacHyBarbeTO. Noeun 3a
UCTpayKyBarbe Ha ApYr1 BUOOBM
OPraHmMsMm MM HOBU TEMMU

Booun Haco4dyeHa gucKycuja
CO KOja y4eHunuuTe Ke
OCO3HaaT LUTO Hay4yune u
KaKo MoKaT ga ro
MCKOpUCTAaT OBa 3HaeHe.
MM MOTTUKHYBA y4eHUNUUTE
0a pasMucriyBaaT 3a HOBMU
MPOEKTU 3aCHOBaHM Ha
CTEKHaTOTO 3HaeHse.
[daBa noBpaTHMU
MHbopMaLmm Ha
y4YeHMLMTe 3a Toa Kako ga
6upaT nogobpwu BO
CNegHoOTO UCTpPaXKyBarbe,
objacHyBarbe 1 N3bopoT
Ha HOBW BUOOBU

Ja oueHyBaaT
npeseHTaumjaTa u
pasMucyBaaT Kako 6u
MoyKene gaja
nopgobpar.
OucKyTupaaT WTOo
Hayuyune (WTo 3HaaT
cera, a LUTO He 3Haene
Ha NOYeTOKOT Ha
yacoT). JaBaaT
npensiosuy 3a HOBU UMK
MocooaBEeTHMU
eKCNepuMeHTU Bp3
OCHOBAa Ha OHa LITO ro
Hayuyune og nobreHnTe
pesyntaTtu




da3uun

BpeMe Ha
peanusauumja

MnaH 3a
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AKTUBHOCTM

OOPMATUBHO:

E1l: (MoyeTHa To4YKa, UM
OBO3MOXKYBa Ha HacTaBHULUTE
YBWO BO HUBOTO Ha 3HaeHe).
MpeKy Npaluarba yd4eHnumTe ga
OCO3HaaT LUTo 3HaarT.

E2: MoTuBupare 1 HacodyBare
Ha yyeHunumTe ga onbepart
coopnBeTHO Bua/TeMa (He
MPEeMHOry IeCHO WY NPEMHOry
TELLKO)

E3: Cnepgerbe Ha ydeHUUnTE 1
MOMOLL BO MCTPaXKyBareTO, 3a fa
rm pobujaT HajoobpUTEe MOXKHMU
pesynTtaTu.

E4: HacouyBarbe Ha yyeHuuuTe
KaKo fga HanpasaT gobpu
npeseHTaummn. NomMoLu u
YKayKyBarbe Kako ga rv nogobpat
cregHUTE NpeseHTaumnn.

ES: NMpeKry npuMeHa Ha
CTEKHaTUTe 3Haerba BO HOB
KOHTEKCT, Ce YyTBpAyBa 3HaeHeTOo
CTEKHAaTO BO NpeTxogHuTe pasu.

AKTUBHOCTMU Ha
ydyeHuuuTte

AKTUBHOCTMU Ha
HacTaBHUKOT

» EKonoruja, eKonoLuKa paMHoTeyKa, bBUOTCKU
daKkTopKn, abUOTCKM PaKTOPU, CUHLIMPU Ha
ncxpaHa, KOHKypeHLuuja, NnpegaLmnja, MHBa3UBHU
BMOOBW, 3arpo3eHu BUOOBMU.

+ Kopucteme Ha coofBeTHa TEPMMHOSOrNMja 3a
TemarTa.

* [lpeseHTUpar-e Ha 3aknydouunTe 1 pesyntatuTe
CO COOOBETHU apryMeHTu.

¢ LLITO 3HaaT cera, KaKo MOYKaT fa UcTparkyBaaT
HOBa TeMa, fa OM3ajHupaaT eKCNepUMeHTH, na rm
objacHaT pesynTaTuTe o EeKCNepuMeHTnTe, oa rv
OoueHaT COMCTBEHUTE EKCMNEPUMEHTU U
pesynTaTu.

e [a nobapaaT UNn NpeanoyaT HOBU UMK
MoCcooBEeTHM EKCNEPUMEHTU BP3 OCHOBA Ha OHa
LLTO ro Hayyune og nobueHnTe pesynTtaTu.

e TexHWKa Ha npeseHTauuja (NpaBerse
npeseHTauwja).

e Cnopepnba Ha pasnn4yHM cTpaTermm Ha
penpoayKumja, BO pasfiMyHM CUCTEMATCKMU rpynu.

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC
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COMO ELES FAZEM ISSO?

Paula Falcao, Daniel Geneser Woo Shing Hai, Eda Koskor,
Anita Dinevska Gegovska, Katarzyna Michotka

Lesson plan in PORTUGUESE

O OBIJETIVO DO EXERCICIO. OBJETIVOS DO CURRICULUM.
RESULTADOS ESPERADOS MATERIAL BASICO E COMPETENCIAS DO
CURRICULUM

Como pode um organismo ter sucesso

através da reprodugéo? e Ecologia, equilibrio ecoldgico,

factores bioticos, factores
abidticos, cadeias alimentares,
competicao, predagao, espécies

LISTA DE MATERIAIS invasoras, espécies ameagadas.

e Técnica de apresentacéo (fazer
uma apresentagado). Comparar
diferentes estratégias de
reprodugéo, em diferentes grupos
sistematicos.

Cémera, telemovel (mobile phone),
tablet, bindculos, lupa, tesouras, pas,
tabuleiros, potes e sacos de plastico.

PRODUZIR

Por meio de perguntas e tarefas, o professor examina o conhecimento prévio dos
alunos sobre o tema. Em parte através da avaliagdo formativa e em parte através da
pergunta: O que vocé acha? O conhecimento prévio € fundamental para iniciar o
processo.

INCLUIR

Uso de clipes inesperados, fascinantes e interessantes, experimentos, desenhos
informativos, etc., para manter a atengdo dos alunos. O elemento principal esta
relacionado ao professor como sujeito, que, a partir de seus pressupostos e pontos de
vista, mantém o interesse dos alunos. O objetivo desta fase de manter o interesse do
ouvinte é apresentar o novo conhecimento como relevante e motivador para os alunos.



PESQUISAR

Os alunos exploram e desenvolvem hipoteses, enquanto o professor os auxilia
respondendo suas duvidas, incentivando-os ou langando-lhes um novo desafio,
guando necessario. De acordo com o nivel da turma, os alunos sdo utilizados com
diferentes métodos de pensamento empirico, mas no inicio do tema como
categorizagdo, que também representa o conteudo na fase de pesquisa. O objetivo
principal € que os proprios alunos ganhem experiéncia e desenvolvam ideias que
relacionem com a terminologia da disciplina.

EXPLICAR

Nesta fase, as experiéncias dos alunos na fase de pesquisa estdo relacionadas aos
termos e a compreensao do tema. Eles confirmaram as hipdoteses como corretas ou
incorretas em relagdo ao entendimento da mesma. Eles partilham as suas observagdes,
previsdes e conclusdes, mas 0 mais importante € que testam os seus argumentos e
entendimentos com o professor e outros alunos. O professor pode definir uma nova
hipotese, verdadeira ou falsa, para que os proprios alunos atinjam os objetivos
esperados.

EXPANDIR

De acordo com a teoria construtiva da aprendizagem, para que o conhecimento prévio
seja utilizavel, ele precisa ser utilizado em outro contexto, que € o objetivo desta fase.
Desta forma, os alunos trabalham com os conhecimentos adquiridos na fase de

investigagéo e explicagdo, mas num novo contexto. O que foi feito nestas 2 fases
anteriores, por ex. A circulagcao termo-halica na fase de pesquisa e a criagdo do banco
de dados na fase explicativa mostram uma mudanga na temperatura das areas verdes.

FEEDBACK CONSTRUTIVO

Ao longo do curso, o professor observa o conhecimento dos alunos, monitora seu
progresso e pode ajusta-lo constantemente de acordo com suas necessidades e
desafios. No final, os alunos recebem uma avaliagdo formativa pelo seu trabalho, parte
através do professor e parte através do trabalho conjunto com outros alunos,
experiéncias, informagao recolhida e processamento.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forst4a, Fange og
Fastholde - gymnasieelever, undervisning og interesse for naturfag, Institut for
Naturfagenes Didaktik, Kebenhavns Universitet, Forum 100%
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PLANO DE ATIVIDADE (ATIVIDADES RELACIONADAS COM O MODELO 6E)

Fase e

duragéao

Lista de atividades

Papel do
Professor

Papel do aluno

E1

Faga perguntas esclarecendo seu
conhecimento prévio sobre como
diferentes organismos se reproduzem.
(O que vocé ja sabe? O que lhe
interessa? Como vocé pode explorar o
assunto, projetar experimentos, explicar
os resultados do experimento, avaliar o
experimento e os resultados? Procure
experimentos novos ou aprimorados
com base no que vocé aprendeu com os
resultados.)

Fazendo perguntas,
determine o nivel de
conhecimento dos
alunos

O aluno deve tomar
consciéncia do que ja
sabe

E2

Pergunte qual é o propdsito biolégico da
reprodugéao.
Historia, video, fotos
Dé aos alunos a oportunidade de
escolher o que desejam explorar. O
professor orientara os alunos para que
ndo escolham um tema ruim

Envolver os alunos,
torna-los curiosos e
interessados
Ajude-os a imaginar a
coisa certa para
explorar

O aluno deve ficar
interessado e curioso
sobre como as
diferentes espécies se
reproduzem e porqué?
Planejar o que
explorar? Lago,
floresta, praia etc.

E3

Atividades ao ar livre Observe o
organismo em ambiente natural Colete
amostras ou tire fotos para levar para
casa e fazer experimentos e
observagdes

Fazer os grupos
ouvirem as
apresentagdes
Corrigir equivocos.
Fazer anotagdes
sobre o nivel de
informacgéo nas
apresentagdes

Explorar e obter
conhecimento
relevante sobre a
espécie/organismo
escolhido ou espécies
semelhantes no
ambiente local
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Fase e

- Lista de atividades
duracao

£ pequenos grupos

(grupos matriciais)

Faga uma apresentagdo, powerpoint,
poster cientifico etc. em duplas ou

Apresentar seus resultados
individualmente em novos grupos

Papel do Professor Papel do aluno

Consciencializar os
alunos sobre o que
aprenderam e como
podem usar esse
conhecimento. Faga os
alunos pensarem em
novos projetos com
base nos
conhecimentos
adquiridos

Faca apresentagdes

individuais em novos

grupos. Todo mundo

tem que saber toda
a apresentagéao

Avaliar e melhorar a exploragéo (E3) e
ES a explicagédo (E4). Talvez imagine novos
topicos ou espécies para explorar

Avalie a sua propria
apresentagéo e
pense em melhorias.
Pense no que eles
aprenderam (o que
sabem agora, que
nao sabiam quando
comegamos)

Dar feedback aos
alunos sobre como
melhorar no futuro

exploragéao, explicagéao
e escolha de espécies.

FORMATIVA:

conhecerem o seu nivel de
conhecimento)

Plano de
avaliagao

dificil)
melhores resultados possiveis.

apresentagdes futuras.

em Novos contextos.

E1: Ajude os alunos a verem o que
sabem por meio de perguntas. (Ponto
de partida, ajuda os professores a

E2: Ajude os alunos a imaginar uma
espécie/tépico que eles possam
gerenciar (nem muito facil nem muito

E3: Ajude-os a fazer a exploragéo
corretamente, para que obtenham os

E4: Ajude os alunos a fazerem boas
apresentagdes. Ajude-os a melhorar

ES: Ajude-os a serem capazes de
utilizar os conhecimentos adquiridos

SUMATIVA:

a) Ecologia, equilibrio ecologico, factores
bidticos, factores abidticos, cadeias
alimentares, competigao, predagéao, espécies
invasoras, espécies ameagadas. Use
terminologia apropriada sobre o topico. Tenha
argumentos adequados para apresentar suas
conclusdes

b) O que sabem agora, como podem explorar
novos assuntos, conceber experiéncias,
explicar os resultados das experiéncias, avaliar
as suas proprias experiéncias e resultados.
Procure experiéncias novas ou melhoradas
com base no que aprendemos com 0s
resultados. Técnica de apresentagao (fazer
uma apresentagao). Comparar diferentes
estratégias de reproducgéo, em diferentes
grupos sistematicos.

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC
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JAK ONI TO ROBIA?

Paula Falcao, Daniel Geneser Woo Shing Hai, Eda Koskor,
Anita Dinevska Gegovska, Katarzyna Michotka

Lesson plan in POLISH

CELE PROGRAMU NAUCZANIA.
PODSTAWOWY MATERIAL | KOMPETENCJE

ZAWARTE W PROGRAMIE NAUCZANIA
CEL LEKCIL.

EFEKTY UCZENIA SIE
e Ekologia, rownowaga ekologiczna,
czynniki biotyczne, czynniki

W jaki sposdb organizmy mogag odniesc abiotyczne, tancuchy pokarmowe,

sukces poprzez rozmnazanie? konkurencja, drapieznictwo, gatunki
inwazyjne, gatunki zagrozone.

e Cojuz wiem, co mnie interesuje, jak
moge zgtebic¢ temat, zaprojektowac
eksperymenty, wyjasni¢ wyniki
eksperymentu, oceni¢ eksperyment i
wyniki.

e Poszukiwanie nowych lub
ulepszonych eksperymentow w

LISTA MATERIALOW

Liste materiatow dostosowujemy do oparciu o to, czego nauczyli$my sie z
wybranego przez uczniow tematu do wynikow.
zgtebienia w terenie. Przyktady: e Technika prezentacji (prowadzenie
Aparat, telefon komorkowy, tablet, prezentacji).
lornetka, lupa, nozyczki, topaty, tace, stoiki, « Poréwnywanie réznych strategie
torby plastikowe. reprodukcji w réznych grupach

systematycznych.
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PLAN DZIALAN (OKRESLONE DZIALANIA ZWIAZANE Z MODELEM NAUCZANIA 6E)

Okreslona

faza lekcji

Lista dziatan

Zadania
nauczyciela

Zadania uczniow

E1

Pytania nawigzujgce do wczesniejszej
wiedzy na temat rozmnazania sie
roznych organizmow.

Pytania jaki jest biologiczny cel
reprodukciji

Zadawanie pytan,
okreslenie poziomu
wiedzy uczniow

Uczen powinien zda¢
sobie sprawe z tego,
jaki jest jego poziom
wiedzy na ten temat

E2

Opowiadanie, filmy, zdjecia
Danie uczniom mozliwosci wyboru tego,
co chca odkrywac.
Nauczyciel czuwa nad uczniami tak, aby
nie wybrali niewtasciwego tematu

Angazowanie
uczniow, aby byli
ciekawi i
zainteresowani
tematem
Pomoc w wyborze
wtasciwego
zagadnienia

Uczen powinien
zainteresowac siei
zaciekawic, w jaki
sposob rozmnazaja sie
rozne gatunkii
dlaczego? Planuje
gdzie przeprowadzi
obserwacije, np. jezioro,
las, plaza itp.

E3

Zajecia na swiezym powietrzu
Obserwowanie organizmow w
Srodowisku naturalnym
Zbieranie probeklub robienie zdjec¢, aby
zabrac je do domu i przeprowadzac
eksperymenty i obserwacje

Pomoc uczniom przy
poznawaniu
wybranych przez nich
gatunkow/organizmé
W.

Pomoc w zrozumieniu
jak to zrobi¢ico
dzieki temu zyskac¢

Uczen eksplorujei
zdobywa odpowiednia
wiedze na temat
wybranego
gatunku/organizmu lub
podobnych gatunkow
w lokalnym srodowisku

E4

Stworzenie prezentacji (powerpoint,
plakat naukowy itp.) w parach lub
matych grupach
Prezentowanie swoich wynikow
indywidualnie w nowych grupach
(grupach macierzowych)

Stworzenie grup
Wystuchanie
prezentaciji
Poprawienie btedow

Uczen wykonuje
prezentacje w grupie




Co-funded by the
Erasmus+ Programme
of the European Union

Biology Educator

®cot
[ | —

Shaping Tomomow
~ BB (or0e

Okreslona
faza lekcji

DENMARK

Lista dziatan

Ocenienie i udoskonalenie(E3)
eksploracijii (E4) wyjasnienia.
Mozliwos¢ wyboru nowych

Zadania uczniow

Zadania nauczyciela

Uswiadomienie uczniom,
czego sie nauczyliijak
moga wykorzystac te
wiedze. Zachecanie aby
uczniowie mysleli o
nowych projektach w

Uczen ocenia wtasna
prezentacje i mysli o
ulepszeniach.
Analizuje to, czego sie

ES tematow lub gatunkow do oparciu o zdobytag wiedze. nauczyt (co wie teraz,
odkrycia Przekazanie uczniom czego nie wiedziat,
opinii na temat tego, jak kiedy zaczynat)
ulepszy¢ przyszte
eksploracje, wyjasnienia i
wybor gatunkow
KSZTALTUJACA: POD.SUMO.WUJACA.: . . .
. a) Uzywanie odpowiedniej terminologii na dany
E1: Pomoc w okresleniu przez . . . 2
. . temat: ekologia, rownowaga ekologiczna, czynniki
uczniow tego co wiedzg za . e .
. L. biotyczne, czynniki abiotyczne, tanncuchy
pomoca pytan (punkt wyjscia, . L. .
. , pokarmowe, konkurencja, drapieznictwo, gatunki
pomaga nauczycielom poznac . . . . . .
. . ., inwazyjne, gatunki zagrozone. Posiadanie
poziom wiedzy uczniow) . - . . .
. odpowiednich argumentoéw, aby przedstawi¢ swoje
E2: Pomoc uczniom wyborze whioski
ga.tu’nku./tematu, ktofym moga sie b) Okreslenie co juz wiedzag uczniowie, jak moga
28j3¢ (nie za fatwy ani za trudny) zgtebia¢ nowy temat, projektowac eksperyment
Ewaluacja E3: Pomoc uczniom w g'e Y » Prol pery Y,

przeprowadzeniu eksploracji, aby
uzyskali najlepsze mozliwe wyniki.
E4: Pomoc uczniom w tworzeniu
dobrych prezentacji. Pomoc w
ulepszeniu przysztych prezentaciji.
E5: Pomoc uczniom podczas
wykorzystywania zdobytej wiedzy
w nowych kontekstach.

wyjasniac¢ wyniki eksperymentow, ocenia¢ wtasne
eksperymenty i wyniki. Poszukiwanie nowych lub
ulepszonych eksperymentéw w oparciu o to, czego
nauczyli sie z wynikow. Technika prezentacji
(robienie prezentacji). Porownanie rozne strategii
reprodukcji w roznych grupach systematycznych.

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC
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ANTIBIOTIC RESISTANCE - WILL YOU BE THE NEXT
ALEXANDER FLEMING?

Urve Lehestik, Leonel Rocha, Anna Zertka,
Mare Zhezhovska Trajkovski, Brian Randeris

Lesson plan in ENGLISH

OBJECTIVES OF THE CURRICULUM.

OBJECTIVES OF THE EXERCISE AND
CORE MATERIAL AND SKILLS IN THE

EXPECTED RESULTS

. CURRICULUM
. Lab-sk‘llls. . - ] e Procaryote
e Basic information of bacteria and their e Antibiotic

spread. e Resistance

e Become aware that they should use
antibiotic only when it is necessary.
e Understanding the problem with

e Immune system
e Bacteria growth

antibiotic resistance. REQUIRED MATERIALS
e Petridish
agar
ELICIT © agar
e antibiotics
Through questions and assignments, e bacteria
the teacher gains insight into the e ginger, garlic, cinnamon etc.
students' prerequisites and they are » PC
made visible. Partly through formative e worksheet
evaluation and partly through "what do e evaluation sheet

you think" questions. The key is that it is
about prerequisites specifically in
relation to the process that is initiated.

ENGAGE

Using surprising, fascinating, and wondrous film clips, experiences, experiments,
drawings, data sets, etc., students' interest in the subject is captured. The catch
phase is closely related to the premise, as the teacher, to capture the students'
interest, must be based on their assumptions and views. The goal of the fang phase is
to make new knowledge relevant and motivating for students.
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EXPLORE

Students explore, gather data and develop hypotheses while the teacher
helps when students have questions, need a push or additional challenge.
Depending on the level of teaching, students work with more and more
empirically deductive methods, but at the beginning of a topic, a sorting of
stones, division into categories, etc. is just as much the content of a
research phase. The key is that the students themselves gain experience
and develop ideas that can be linked to the terminology of the subject.

EXPLAIN

In this phase, students' experiences from the research phase are linked to the
terms and understandings of the subject. The students have their hypotheses
confirmed or refuted in relation to the ways of reasoning within the subject.
They share their observations, hypotheses, and conclusions, but most
importantly, the students test their arguments and reasoning for their
assessments with the teacher and the other students. The teacher can bring
up new hypotheses both right and wrong and let the students assess these so
that the process can lead to the knowledge the teacher wants for the course.

EXTEND

According to constructivist learning theory, before knowledge is usable, it is
required to come into play in other contexts. That you test your knowledge in
different contexts. This is the goal of the extension phase. The students
therefore work with the knowledge they have gained in the research and explain
phases in new contexts. This may be, for example, that in the research and
explain phase they have worked with the understanding of the Thermo-haline
circulation and in the extension, phase get a data set that shows a temperature
change in Greenland and must reason the significance of such a.

FORMATIVE FEEDBACK

Throughout the course, the teacher receives feedback on where the
students are and what their academic challenges consist of and can
continuously adapt what the students are going to work with. Likewise,
throughout the course, the students receive formative feedback on their
work, partly through the teacher and partly through the other students and
their work with experiments, data, and processing.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde —
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kebenhavns
Universitet, Forum 100%
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ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

List of activities

The role of the

teacher

The role of the student

Elicit

Discussion of the topics:
Are there bacteria around you?
Where are they?

Who is Alexander Flemming

https://www.youtube.com/watch?
v=0ZWjzcsTd5M
https://www.youtube.com/watch?
v=znnp-lvj2ek

Asking questions
to the students
and discuss with
them.
Show short film

Discussing

Taking notes

Engage

Get knowledge of bacteria via textbook
Find pictures of bacteria, include
healthy and patogenes
Groupwork - “why do we need bacteria”
& “Why should we be afraid of them?”.
Discussion on class afterwards

Gives textbook
and template
about bacteria

Introduce groups

Reading text and answer
template

Engage

Hypothesis on where to find bacteria in
the environment around them
Task 1: Find bacteria in different part of
the room, cell phone, etc and inoculate
them on a petridishes with agar.

Task 2:
¢ Inoculate e-coli on petridishes with
agar and try to find subjects or
supplies from your kitchen that can
Kill the bacteria. Ask your grandma
for help
* Inoculate e-coli on petridishes with
agar and put some antibiotics on the
surface

Helps

Making a plan about the
experiment. Going outside in
nature to set up the
experiment
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ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

List of activities

The role of

the teacher

The role of the student

Task 1: Explain your work, take a
photo of your colonies before and
after, are there different kinds of

Constructive

https://tinyurl.com/5895xknc (The
rubric table for teachers)

bacteria, try to explain their shape, Asking them
colours and numbers. questions, Groupwork
Explain encourages
Task 2: Explain your work, take a them and help Inoculate e-coli on Petri dishes
photo of your colonies before and them
after, and try to conclude if the
subject you have chosen have killed
the bacteria or stopped the growing.
Inoculate e-coli on petridishes
and antibiotics or supplies from
their Kitchen
Asking them . .
Groupwork and debate about “for g. Take photo, investigate the
S e « . T questions, . .
antibiotic” and “against antibiotic”. bacteria and explain and make
Extend . . . encourages .
And a discsussion about the subject conclusions
w ) . them and help . .
Is there an alternative to antibiotic them Take photo, investigate the
bacteria and explain and make
conclusions
Prepare presentation and join
the discussion
Making the

rubric table
Teachers listen

Students make posters and
exchange the results of what

feedback Posters/presentations for students to students' they have learned
presentations
FORMATIVE: SUMMATIVE:
- Teacher gives feedback on debate Test
Evaluation . - :
and discussion Quiz
Self-assessed from the groups Template
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ANTIBIOTIKARESISTENS - BLIVER DU DEN NASTE
ALEXANDER FLEMING?

Urve Lehestik, Leonel Rocha, Anna Zertka,
Mare Zhezhovska Trajkovski, Brian Randeris

Lesson plan in DANISH

LAREPLANSMAL.
KERNEMATERIALE OG
KOMPETENCER | PENSUM

MALET MED @VELSEN.
LZARINGSRESULTATER

e Laboratoriefeerdigheder. e prokaryot

e Grundleeggende information om e antibiotikum
bakterier og deres spredning. e modstand

e Blivopmaerksom p4a, at de kun bar e immunsystem
bruge antibiotika, nar det er e bakterievaekst
ngdvendigt.

e Forstad problemet med
antibiotikaresistens.

MATERIALELISTE:

e Petri skive

e agar

e antibiotika

e bakterie

e ingefeer, hvidlgg, kanel mm.
e PC

e arbejdsark

e evalueringsark
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AKTIVITETSPLAN (SPECIFICER AKTIVITETER RELATERET TIL 6E-MODELLEN)

. . o Laererens
Liste over aktiviteter Elevernes rolle
rolle
Diskussion af emnerne:
e Er der bakterier omkring dig? Stil sparasmal til
e Hvorer de? elepvergne °
* Hvem er Alexander Flemmming . 9 Diskuterer
diskutere med
Fremkald dem
https://www.youtube.com/watch? Vis kort{‘ilm Tager noter
v=0ZWjzcsTd5M
https://www.youtube.com/watch?v=znnp-
Ivj2ek
. Fa viden om bakterier via leerebog Giver lserebog
. . . og skabelon om
e Find billeder af bakterier, medtag sunde og .
bakterier
Enqager patogener Laesetekst og
989 . Gruppearbejde - “hvorfor har vi brug for svarskabelon
bakterier” & “Hvorfor skal vi veere bange for
» - Introducer
dem?”. Diskussion om klassen efterfglgende
grupper
* Hypotese om, hvor man kan finde bakterieri
miljget omkring dem
* Opgave 1: Find bakterier i forskellige dele af
rummet, mobiltelefon osv. og pod dem pé en
petriskal med agar.
. Opgave 2: . .
forsk . . Hjeel
Udforske o Pod e-coli pa petriskale med agar og prgv jeiper CGruppearbejde
at finde emner eller forsyninger fra dit
kokken, der kan draebe bakterierne.
Sporg din bedstemor om hjeelp ©
o Pod e-coli pa petriskdle med agar og leeg
nogle antibiotika pa overfladen
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ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

Liste over aktiviteter

Laererens
rolle

Elevernes rolle

Forklare

e Opgave 1: Forklar dit arbejde, tag
et billede af dine kolonier fgr og
efter, er der forskellige slags
bakterier, prov at forklare deres
form, farver og tal

* Opgave 2: Forklar dit arbejde, tag
et billede af dine kolonier fgr og
efter, og prev at konkludere, om

det emne, du har valgt, har draebt
bakterierne eller stoppet
vaeksten

At stille dem
sporgsmal,
opmuntre dem
og hjeelpe dem

Gruppearbejde.
Pod e-coli pa petriskale

Forleenge

Gruppearbejde og debat om "for
antibiotika" og "mod antibiotika". Og
en diskussion om emnet "Er der et
alternativ til antibiotika"

At stille dem
sporgsmal,
opmuntre dem
og hjeelpe dem

Inokuler e-coli pa petriskale og
antibiotika eller forsyninger fra
deres kgkken

Tag billede, undersag
bakterierne og forklar og drag
konklusioner

Forbered oplaegget og deltag i
diskussionen.

Evaluerings-
plan

FORMATIV:
e Leereren giver feedback pa debat
og diskussion
« Selvvurderet fra grupperne

SUMMATIV:
e Prgve
¢ Quiz
+ Skabelon




Co-funded by the -
Erasmus+ Programme be@t Shoping Tomorrous
of the European Union SN v —

__
DENMARK
__

KAS SINUST SAAB JARGMINE ALEXANDER FLEMING?

Urve Lehestik, Leonel Rocha, Anna Zertka,
Mare Zhezhovska Trajkovski, Brian Randeris

Lesson plan in ESTONIAN

OPITULEMUSED 8. KLASSILE TOOVAHENDID
e Bakterid, nende leidumine ja e arvutija projektor video naitamiseks
paljunemine. e Petri tassid E. coli kilvidega (riGhmale
e Teadlikkus antibiootikumide 1)
kasutamise kohta. e paberkettad looduslike
e Loodusteadusliku uurimismeetodi antibiootikumidega immutamiseks ja
kasutamise oskus. E. coli kilvide mojutamiseks (rihmale
e Laborit66 oskused. 4-5)

e antibiootikumiga immutatud
paberkettad (rGhmale 1)
e markerpliiatsid Petri tasside

MOISTED markeerimiseks (riGhmale 1)
e kodukodgist parit toiduained, mis
e eeltuumsed eeldatavalt voiksid toimida looduslike
e bakterite paljunemine antibiootikumidena (épilased ise
* bakterite koloonia votavad kaasa: ingver, kliuslauk, mesi
e antibiootikum jine)

e uhmrid eeldatavate looduslike
antibiootikumide purustamiseks

e pintsetid paberketaste tdstmiseks

e termokapp bakterite kasvuks



Co-funded by the
Erasmus+ Programme
of the European Union

Biology Educator

®cot
[ TN Y S—

Shaping Tomomow
~ g [sre

DENMARK

TEGEVUSPLAAN (6E MUDELIGA SEOTUD TEGEVUSED)

Etapp ja = . % .
Tegevused Opetaja roll Opilaste roll
kestus g Peta) =
Arutelu t l: = e e
v eu eemade . Opetaja kusib
+ Millised on bakterid? . _—
E1 . . . . Opilastelt Opilased osalevad
. ¢ Kus neid leidub, kuidas paljunevad? . . s
15-25 min . kGsimusi ja juhib arutelus
+ Kes on Alexander Fleming? arutelu
* Mis on antibiootikumid?
Video:
https://www.youtube.com/watch? x -
v=0ZWijzcsTd5M Opetaja nditab
videot Opilased vaatavad
Jagunemine 2-3 liikmelistese V|deo“tja tec.—:-vad
.. markmeid
E2 rihmadesse = .
. Opetaja toetab
5-10 min . = . .
- . Opilaste Opilased jagunevad
Praktilisele uurimusele eelnev kodune . . ..
.. . . . . jagunemist rihmadesse
Ulesanne: leida kodukddgist toiduaineid, rihmadesse
mis eeldatavalt voiksid tappa baktereid.
Abi kisida (vana)vanematelt. Votta
leitud toiduained kooli kaasa
UurimisklUsimuse ja hlpoteesi
pustitamine.
Praktili i t i Gh o - P
ra .| ise uurimuse tegemine rihmades Opetaja julgustab Opilased
1. Vajadusel uhmerdada kodust . . e L
~ . . ja abistab 6pilasi pustitavad
kaasavdetud toiduained, et nendega e e e .
. o uurimisklsimuse | uurimisklsimuse ja
oleks véimalik immutada paberkettad ‘2 hilboteesi hiiooteesi
2. Immutada paberkettaid baktereid J .. 'p . P
E3 . ; plstitamisel
. tapvate toiduainetega.
40-50 min . . .
2. Markeerida Petri tassid Boetaia toetab
3. Asetada immutatud paberkettad Petri | . p .J - X
. . e Opilasi praktilise | Opilased teostavad
tassile, mille agarsédtmele on eelnevalt . o .
.. . . uurimuse praktilise uurimuse
kllvatud E coli bakterid. tegemisel ja teevad markmeid
4. Kontrollkatse teha antibiootikumiga 9 )
immutatud paberkettaga.
5. Asetada markeeritud Petri tassid
termokappi.



https://www.youtube.com/watch?v=0ZWjzcsTd5M
https://www.youtube.com/watch?v=0ZWjzcsTd5M

Etapp ja
kestus
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Tegevused

T66 jatkub rihmades.
Vaatluse teel selgitatakse

Opetajaroll

Opetajajulgustab ja

Opilaste roll

E4 valja, kas ja milline . MR
. oo e . abistab opilasi .. .
(paari koduk&dgist parit toiduaine on Opilased toovad valja
.. . . tulemuste . .
paeva baktereid tapnud voi . .. uurimistulemused ja teevad
.. . . véljatoomisel ja
parast) kolooniate kasvu pidurdanud. jareldused
. .. jarelduste
15 min Uurimistulemuste -
- s tegemisel
valjatoomine ja jarelduste
tegemine
ES .. e .
. RUhmatddna valminud = - .
(5 min . . . . Opetaja julgustab ja
. uurimuste esitlemine ning . . . 2. . . .
igale . abistab opilasi Opilased esitlevad uurimusi
.. sellele jargnev arutlemine . .
rihmale + « uurimuste ja osalevad sellele
teemal “Kas . . .
aruteluks . . esitlemisel ning jargnevas arutelus
15 min) antibiootikumidele on suunab arutely
looduslikku alternatiivravi?”
KOKKUVOTTEV:
KUJUNDAV: e Test
« Opetaja annab tagasisidet « Kahoot
rGhmasisestele ja rihmade | https://create.kahoot.it/share/bakterid-8-
Hindamine Ulestele aruteludele klassile/d8b5e9f3-e4bf-4ccl-be27-6322aadaafcs

« Opilased annavad oma
rihmatddle ise hinnangu

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC



https://create.kahoot.it/share/bakterid-8-klassile/d8b5e9f3-e4bf-4cc1-be27-6322aadaafc4
https://create.kahoot.it/share/bakterid-8-klassile/d8b5e9f3-e4bf-4cc1-be27-6322aadaafc4
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OTMOPHOCT HA AHTUBUOTULMU - KE BUAE NN
HEKOJ o4 BAC UOHUNOT ANNIEKCAHOAP ®JIEMUHIT?

Urve Lehestik, Leonel Rocha, Anna Zertka,
Mare Zhezhovska Trajkovski, Brian Randeris

Lesson plan in MACEDONIAN

UEJSIN HA BEXXBUTE.
CTEKHATU BEWUTUHW O, YHEHE

NNabapaTOPUCKU BELLUTUHN.

OCHOBHU MHPOPMaLUM 3a BaKkTepuUn u
HMBHa PacnNpPOCTPAaHEeTOCT.

CBeCHOCT fieKa aHTubuoTmum ce
KOPUCTAaT UCKNTYYMBO aKO € HEOMXO4HO.
[a ro pasbepaT npobneMoT geka Moxe
0a HacTaHU OTMOPHOCT Ha OPraHU3MoT
Ha aHTUOUOTUK.

LUEJ/IU HA HACTABHATA NMPOIrPAMA.
OCHOBEH MATEPUJAJ1 " KOMIMETEHUUU
BO HACTABHATA NPOIrPAMA

e [lpoKapunoTH

e AHTMBUMOTULUM

e OTNoOpHOCT

e /IMyH cucTeMm

e PacTere Ha BakTepumn

NOTPEBEH MATEPUJAT

e [leTpumes capn

e Arap

e AHTUBUOTULMU

e BakTepumn

e ['yMBUP, NYK, LUMET U Op.
e [C (Pc)

e PaboTeH nucT

e JlncT 3a eBanyauyuja
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NJAH HA AKTUBHOCTU (BETAJIN 3A AKTUBHOCTUTE
COI1ACHO 6E MOEJ1 HA YYEHSE)

YnoraHa
Jlucta Ha AKTUBHOCTY YnoraHa ydyeHuuum
HaCTaBHUK
[OWnCcKycKrja 3a TeMaTa:
o [anu nma 6aKkTepun okony Bac?
A P y [MocTaByBa
e Kape ce Tne?
. npaLlarba Ha
» Koj e AnekcaHpap ®nemMuHr
N3BneKyBa yyeHuumuTe u OncKryTupaar.
3Haema OUCKYTUpPa CO HUB. dakaaT 6eneLuKu.
https://www.youtube.com/watch? I'Iouaym sa KPATOK
v=0ZWjzcsTd5M Y
dunm.
https://www.youtube.com/watch?
v=znnp-lvj2ek
o [o6buBaaT 3Haerba 3a BakTepunTe
MM paBa HacoKa Ha
MPeKy y4ebHUK.
yYeHULMTE OeKa co
o BapaaT cnukun Ha 6aKkTepuu, naToreHu
MOMOLL Ha TEKCT of, YnTaaT TeKCT U
M HenaToreHm.
AHraxxmpa YYEOHUKOT MoyKaT oprosapaaT Ha
e PaboTa BO rpynm - ,30LUTO HU Ce
« fa ro nononHat paboTHMOT NNCT.
noTpebHu 6akTepumTe“ n ,30LUTO
« pPaboTHUOT NUCT 3a
Tpeba ga ce nnawimMMe og HUB?.
. 6aKkTepun.
[JM1CKycuja Ha LenoTo ogaeneHume.
¢ [locTaByBare Ha XxMNoTesa Kage ga
HajoaT 6aKTepu BO cpeamnHaTa OKony
HWB
e 3apava 1: HajoeTte bakTepun og,
pasnmMuHK NpegMeTn Ha npocTopwujaTa,
MobuneH TenedoH, UTH. 1 3acejTe 'Y Ha
neTpueBn cagoBM CO arap.
 3apava 2: dopmMupa rpynu.
NcTpaykyBa o 3acejte Escherichia coli Bo neTpues MNomara.
cag n obugeTe ce ga HajoeTe
HaMUPHULKM O KyjHaTa LITO 6um
MoKerne fa ja ybujaT 6akTepujaTa.
Mpawajte rn BawunTe 6abun 3a
nomMoLu. ©
o 3acejTe Escherichia coli Ha MNeTpunes
cafi Co arap U cTaBeTe HEKOj
aHTUBMOTUK Ha NoBpPLUMHATA.
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Jiucta Ha aKTUBHOCTY

e 3apava 1: O6jacHu ja TBOjaTa
paboTaTa, Hanpasu ¢oTorpadumn
o[, KONMOHUUTE Npea 1 NoToa,
npoBepu ganm nMa pasnmuHm
TUMOBU Ha BakTepuu, obugm ce
na ja onuwunw dopmaTa Ha
H6akTepumnpe, 6ojaTa, 1 6POjoT.

YnoraHa
HaCTaBHUK

MocTaByBa
npaLlama, rm

Ynora Ha ydeHUum

Pa6oTa BO rpyna.
3acejyBatbe Ha Escherichia coli
Ha MNeTpwues cag.

O6jacHyea . . . 3acejyBatbe Ha aHTUBUOTULM U
) Y » 3apava 2: Ob6jacHu ja TBOjaTa oxpabpysa UM y ,
HaMUPHULUM OO AOMaKUHCTBOTO
paboTaTa, Hanpasu ¢oTorpadumn nomara. .
BO eTPMEBOT capf co Escherichia
Oof, KONMOHUUTE Npeg 1 NoToa, n coli
obuau ce fa oOHEeCULL 3aKy4voK ’
oann MmatTepunte Koum LLUITO CTe
HaHene Bp3 6aKkTepunTe rv
ybunoe 6akTepumnTte Unm ro
cnpe4yunsnie HUBHMOT pacT.
Cnwkaar, rv HabrbynyBaaT U
PaboTa Bo rpynu n nebaTta Ha TeMa NocTasyea ncTpaxkyBsaaT bakTepumTe,
»38 aHTUBMOTULM® N ,NPOTUB npaLual-bi\ " naBaaT objacHyBarba U
MpowwnpyBa aHTUbnoTMuM“. INCKycUja Ha TeMa oxpab Ba, M JOHecyBaaT 3aKny4youm.
»dann noctomn antepHaTMBa 3a F|)-|0Mpayra MopgroTeyBaaT NpeseHTaumja, ja
aHTUbnoTnLM®, ) npeseHTMpaaT 1 BogaT OUCKyCuKja
oKony TemarTa.
dopMaTMBHO OLEeHYBaHE:
CyMaTMBHO oueHyBaH€e:
¢ HacTaBHWKOT OaBa noBpaTHa Tect
o
MnaH 3a nHbdopMaLmja 3a BpeMe Ha KBus
L]
eBanyaumja nebaTtaTa U AUCKycujaTa.

» CaMooLeHyBaHe rnomery
pasnuyHuTe rpynu.

e HacTaBeH nNUCT
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RESISTENCIA AOS ANTIBIOTICOS - VAISSERTU O
PROXIMO ALEXANDER FLEMING?

Urve Lehestik, Leonel Rocha, Anna Zertka,
Mare Zhezhovska Trajkovski, Brian Randeris

Lesson plan in POSTUGUESE

O OBJETIVO DO EXERCICIO

competéncias laboratoriais
informacgdes basicas sobre bactérias e
Sua propagagao

consciencializagdo de que devem usar
antibidtico somente quando
necessario

compreender o problema da
resisténcia aos antibioticos

MATERIAL BASICO E COMPETENCIAS DO
CURRICULUM

e procariontes

e antibidtico

e resisténcia

e sistema imunologico

e crescimento de bactérias

LISTA DE MATERIAL

e placas de Petri

e Agar

e antibidticos

e bactéria

e gengibre, alho, canela etc.
e PC

e fichas de trabalho

e grelha de avaliagéo
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PLANO DE ATIVIDADE

. . e O papel do
Lista de atividades pap O papel do aluno
professor
Discussao dos temas:
- Existem bactérias ao seu redor? Fazer berquntas
» Onde estao elas? a0s zlur?os o
- Quem é Alexander Flemming? - - Discutir.
. discutir com eles. N
Produzir Mostrar curta Fazer anotagdes.
o https://www.youtube.com/watch? metragem
v=0ZWjzcsTd5M gem.
o https://www.youtube.com/watch?
v=znnp-lvj2ek
¢ Obtenha conhecimento sobre
bactérias por meio de livro didatico .
e . Fornecer livro
* Encontre fotos de bactérias, incluindo —
. L . didatico e
- bacterias saudaveis e patogénicas Ler texto e modelo de
Incluir w template sobre
* Trabalho em grupo - “por que . resposta.
. e e bactérias.
precisamos de bactérias” e “Por que
deveriamos ter medo delas?”.
Discussao na aula depois.
* Hipodteses sobre onde encontrar
bactérias no ambiente ao seu redor.
e Tarefa1: Encontre bactérias em
diferentes partes da sala, celular, etc.
e inocule-as em placas de petrid com
agar. Apresentagdo dos
e Tarefa 2: grupos.
Explorar o olnocule E. coliem placas de Petri Ajuda.
com agar e tentar encontrar
objetos ou suprimentos em sua
cozinha que possam matar as
bactérias. Pega ajuda a sua avo.
o E.coliem placas de Petri com agar
e colocar alguns antibioticos na
superficie.



https://www.youtube.com/watch?v=0ZWjzcsTd5M
https://www.youtube.com/watch?v=0ZWjzcsTd5M
https://www.youtube.com/watch?v=znnp-Ivj2ek
https://www.youtube.com/watch?v=znnp-Ivj2ek
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Lista de atividades

« Tarefa1: Expligue o seu trabalho,
tire uma foto das suas colodnias
antes e depois, existem
diferentes tipos de bactérias,
tente explicar a sua forma, cores

O papel do
professor

O papel do aluno

Trabalho de grupo.

. Fazer-lhes Inocular E. coli on placa de Petri.
€ numeros. . .
Explicar perguntas Inocular E. coli on placa de Petri
. encoraja-os e e antibioticos.
o Tarefa 2: Explique o seu trabalho, .
. . ajuda-os.
tire uma foto das suas coldnias
antes e depois e tente concluir
se o tema que escolheu matou as
bactérias ou impediu o seu
crescimento.
Tire fotos, investigue as
Trabalho em grupo e debate sobre .. . 9 .
« o » Fazer-lhes bactérias, explique e tire
a favor dos antibioticos” e “contra .
. s » . ~ perguntas conclusées.
Expandir os antibioticos”. E uma discussao . ~
wpos . encoraja-os e Prepare a apresentagéo e
sobre o tema “Existe alternativa ao . . . . ~
T ajuda-os. participe da discusséao.
antibiotico”.
SUMATIVA:
FORMATIVA: ¢ Teste
e O professor da feedback sobre * Questionario
AVALIAGAO debate e discusséo. + Template

» Autoavaliagdo a partir dos
grupos.

R. Evans and L.M. Madsen 2014, Department of
Science Education, UC
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OPORNOSC NA ANTYBIOTYKI - CZY BEDZIESZ
NASTEPNYM ALEXANDREM FLEMMINGIEM?

Urve Lehestik, Leonel Rocha, Anna Zertka,
Mare Zhezhovska Trajkovski, Brian Randeris

Lesson plan in POLISH

CELE CWICZENIA CELE PROGRAMU NAUCZANIA.
| OCZEKIWANE REZULTATY PODSTAWOWY MATERIAL
| UMIEJETNOéCI ZAWARTE
e Umiejetnoscilaboratoryjne W PROGRAMIE NAUCZANIA
e Podstawowe informacje o bakteriach i e Prokariota
ich rozprzestrzenianiu sie e Antybiotyk
e Uswiadomienie sobie, Ze powinnismy e Opornosé
stosowac antybiotyki tylko wtedy, gdy « Uktad odpornosciowy
jest to konieczne. e Wzrost bakterii
e Zrozumienie problemu
antybiotykoopornosci WYMAGANE MATERIALY
e Szalki Petriego
ELICIT - WYWOLANIE © Agar
e AntybiotyKi
Poprzez pytania i zadania nauczyciel e Bakterie
zyskuje wglad w wstepng wiedze e Imbir, czosnek, cynamon itp.
ucznidw, staje sie ona ,widoczna”. « Komputer osobisty
Czesciowo poprzez ocene ksztattujgca, * Karty pracy
a czesciowo poprzez pytania "co e Arkusz oceny

myslisz". Kluczem jest to, ze chodzi o
podstawowe informacje wstepne w
odniesieniu do zainicjowanego procesu.

ENGAGE - ZAANGAZUJ SIE
Korzystajgc z zaskakujgcych, fascynujgcych i cudownych klipow filmowych,
doswiadczen, eksperymentow, rysunkow, zestawow danych itp., uchwycic¢
zainteresowanie uczniow tematem. Faza ta jest scisle zwigzana z przestanka, poniewaz
nauczyciel, aby uchwycic¢ zainteresowanie uczniow, musi opierac sie naich
zatozeniach i poglgdach. Celem fazy jest sprawienie, aby nowa wiedza byta istotna
i motywujgca dla uczniow.
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EKSPLORUJ

Uczniowie badajg, zbierajg dane i opracowujg hipotezy, podczas gdy
nauczyciel pomaga, gdy uczniowie majg pytania, potrzebujg impulsu lub
dodatkowego wyzwania. W zaleznosci od poziomu nauczania uczniowie

pracujg z coraz bardziej empirycznie dedukcyjnymi metodami, ale na

poczatku nastepuje sortowanie tresci, podziat na kategorie itp. Kluczem jest
to, ze sami uczniowie zdobywajg doswiadczenie i rozwijajg pomysty, ktére
mozna powigzac¢ z terminologig przedmiotu.

WYJASNIJ

W tej fazie doswiadczenia uczniow z fazy badawczej sg powigzane z terminami
i zrozumieniem przedmiotu. Uczniowie majg swoje hipotezy potwierdzone lub
obalone w odniesieniu do sposobow rozumowania w ramach przedmiotu.
Dzielg sie swoimi obserwacjami, hipotezami i wnioskami, ale co najwazniejsze,
uczniowie sprawdzajg swoje argumenty i uzasadnienie swoich ocen
Z nauczycielem i innymi uczniami. Nauczyciel moze przedstawi¢ nowe hipotezy
zarowno dobre, jak i zte i pozwoli¢ uczniom je ocenic¢, aby proces mogt
doprowadzi¢ do wiedzy, ktorej nauczyciel sobie zyczy.

ROZSZERZ

Zgodnie z konstruktywistyczng teorig uczenia sie, zanim wiedza bedzie
uzyteczna, musi wejs¢ w interakcje w innych kontekstach. Zatem nalezy
sprawdzi¢ swojg wiedze w roznych kontekstach. Taki jest cel fazy rozszerzenia.
Uczniowie pracujg zatem z wiedzg zdobytg w badaniach i wyjasniajg fazy
w nowych kontekstach.

INFORMACIJE ZWROTNE

Podczas catego kursu nauczyciel otrzymuje informacje zwrotne na temat
tego, gdzie sg uczniowie i z czego sktadajg sie ich problemy badawcze
i moze stale dostosowywac to, z czym uczniowie bedg pracowac. Podobnie,
podczas catego Kursu, uczniowie otrzymujg ksztattujgce informacje zwrotne
na temat swojej pracy, czesciowo za posrednictwem nauczyciela,
a czesciowo za posrednictwem innych uczniow i ich pracy
z eksperymentami, danymi i przetwarzaniem.

Ulriksen, L., Jensen, S.B., Madsen, L.M. and Holmegaard, H.T. (2013): Forstd, Fange og Fastholde -
gymnasieelever, undervisning og interesse for naturfag, Institut for Naturfagenes Didaktik, Kgbenhavns
Universitet, Forum 100%



Co-funded by the
Erasmus+ Programme
of the European Union

Biology Educator

®cot
[ TN Y S—

Shaping Tomomow
~ g [sre

DENMARK

PLAN DZIALAN (DZIALANIA ZWIAZANE Z MODELEM 6E)

Lista dziatan

Rola

nauczyciela

Rola uczniow

Omowienie tematow:
. Czy wokot ciebie sg bakterie? Zadawanie pytan
. Gdzie one s3? uczniom i
. Kim jest Alexander Flemmming? dyskutowanie z Dyskusja
Wywotanie nimi.
y https://www.youtube.com/watch? Sporzadzanie notatek
v=0ZWjzcsTd5M Pokaz krotkich
https://www.youtube.com/watch? filmow
v=znnp-lvj2ek
Pokaz krotkich
Zdobagdz wiedze o bakteriach za filmow
pomoca podrecznika .
Znajdz zdjecia bakterii, ,dobrych” i tych UQ?S;EE I”Lzr;'te
Zaangazowa bedacych patogenami arac ° Czytanie tekstu
nie Praca w grupie - "dlaczego P y Uzupetnianie karty pracy
. . bakteriach
potrzebujemy bakterii" i "Dlaczego
powm,msrT\y sie ich b?c. . Po burzy Prrzedstawianic
mozgow nastepuje debata.
grup
Hipoteza, gdzie znalez¢ bakterie
w otaczajgcym je srodowisku
Zadanie 1: Znajdz bakterie w réznej
’ czesci p.oko!u, na) t.e.lefome Wykonuje posiew
komorkowym itp . i posiej je na szalkach . -
. e-coli na szalkach petriego
petriego z agarem. 2 bosvwk
Badanie Zadanie 2: Wykonaj posiew e-coli na Pomaga . p. yWra .
. - . i antybiotykami lub
szalkach petriego z agarem i sprobuj roduktami Sposvwezymi
znalez¢ produkty spozywcze z kuchni, P pozy 4
ktére moga zabic¢ bakterie. Wykonaj
posiew e coli na szelkach petriego
z agarem i natdz na powierzchnie
antybiotykKi
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PLAN DZIALAN (DZIALANIA ZWIAZANE Z MODELEM 6E)

Lista dziatan

Rola

nauczyciela

Rola uczniow

Zadanie 1: Wyjasnij swojg prace, zréb
zdjecie swoich kolonii przed i po, czy
istniejg rozne rodzaje bakterii,
sprobuj wyjasnic ich ksztatt, kolory i

liczbe kolonii. Zada::;\me Wykonanie zdjecia, zbadanie
Wyijasnienie pytan, bakterii i wyjasnienie
. s - zachecanie . . . - .
Zadanie 2: Wyjasnij swojg prace, . i wyciggniecie wnioskow
. L . o . i pomoc
zrob zdjecie swoich kolonii przed i po
i sprobuj stwierdzi¢, czy wybrany
przez ciebie srodek naturalny zabit
bakterie lub zatrzymat wzrost.
Wykonanie zdjecia, zbadanie
Praca grupowa i debata na temat . . bak.teru.l w.yjasnjenle:
" - s . Zadawanie i wyciggniecie wnioskow
za antybiotykami" i "przeciwko tan
Rozszerzenie antybiotykom®". Dyskusja na temat pytan, .
. RN zachecanie
Czy istnieje alternatywa dla . . "
I pomoc Przygotowanie prezentacji

antybiotykow

i dotgczenie do dyskusiji.

Tworzenie tabeli

I-(ons::ktyw https://tinyurl.com/5895xknc (The NarL:J:zry:ieIe Uczniowie wykonujg plakaty
. . rubric table for teachers) Y . i wymieniajg sie wynikami tego,
informacja . stuchaja . .
Posters/presentations for students . czego sie nauczyli
zwrotna prezentacji
uczniow
FORMATYWNA: PODSUMOWUJACA:
Nauczyciel udziela informaciji Test
Ewaluacja zwrotnych na temat debaty i Quiz

dyskusji
Samoocena w grupie

Karta pracy



https://tinyurl.com/5895xknc%20(Tabela%20rubryk%20dla%20nauczycieli)%20Plakaty/prezentacje%20dla%20uczni%C3%B3w
https://tinyurl.com/5895xknc%20(Tabela%20rubryk%20dla%20nauczycieli)%20Plakaty/prezentacje%20dla%20uczni%C3%B3w
https://tinyurl.com/5895xknc%20(Tabela%20rubryk%20dla%20nauczycieli)%20Plakaty/prezentacje%20dla%20uczni%C3%B3w
https://tinyurl.com/5895xknc%20(Tabela%20rubryk%20dla%20nauczycieli)%20Plakaty/prezentacje%20dla%20uczni%C3%B3w
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Katarzyna Lasecka, Daniel Geneser Woo Shing Hai, Sandra
Trpchevska Marcheska, Francisco Sousa, Piia Haab, Armando Rocha

Lesson plan in ENGLISH
ACTIVITY PLAN (ACTIVITIES RELATED TO THE 6E MODEL)

Explanation of the
List of activities activities or The role of the teacher The role of the student

implemented methods

Challenge: If
biodiversity
depends on
habitat? . . . . . . Follow instructions.
b Biodiversity crisis To give instructions. ote structions
(What problem
dolneedto
solve?)
Materials Poster, . .
Buying materials, . .
squares, calculators, . Use materials according to
. equipment; . .
(What supplies camera, Preparing a field brotocol instructions.
do | need to use?) field protocol P 9 P
1.Students are brainstorming about the biodiversity crisis
(what species would they miss if they didn't exist).
2.Teachers gives examples (could you imagine if
Square methods strawberries did not exist), distribute the protocol and
Methods qObservation discuss it with the students.
. . 3.Teacher organize fieldtrip to different places (by the
. Discussion . .
(Whatis my . road, in the forest, by the lake, to the fields - choose two
Analyzing . .
plan?) Calculatin different habitats).
. g 4.Students use square method for uniform data collection
Presenting data . . .
SO it is comparable with next year measurements with
other students.
5.Students take pictures of each species for the poster.
6.Students present the posters.
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Explanation of
the activities
List of activities or The role of the teacher The role of the student
implemented
methods

Discussion,

Results and discussion )
conversation

Making conclusions and evaluating

What worked (o moy fopecommeted st s
What did not work (for ying m 'S, Squib ’
Preparing a field protocol

me)? . . - .
Use materials according to instructions

Connections with other
sciences Geology, math, art, IT

Evaluation method
Evaluation through presentations
Students' research and explanation of their hypotheses
Support for students during the process
Students investigate and predict

Findings from the realized lesson and recommendation for my future lessons

Knowledge about biodiversity crisis, field experiments, collecting, analyzing and
presenting data, making simple conclusions

https://drive.google.com/file/d/1QIKr-043r5wIp2HfZXxP8TPVg-OCQsmk/view?
usp=sharing



Co-funded by the _
Biology Educators

Erasmus+ Programme be/_'-)t Shaping Tomorrouw
of the European Union SN v —

BIODIVERSITET

Katarzyna Lasecka, Daniel Geneser Woo Shing Hai, Sandra
Trpchevska Marcheska, Francisco Sousa, Piia Haab, Armando Rocha

Lesson plan in DANISH
SCENARIE BESKRIVELSE

Forklaring af

Aktivitet AL Gl Laererens rolle Elevernes rolle

implementerede
metoder

Udfordring: Hvis
biodiversitet
afhaenger af

habitat? Biodiversitetskrise At give instruktioner Folg instruktionerne
(Hvilket
problem skal
jeg lgse?)
Materialer .Plakat, .
(Hvilke firkanter, Keb af materialer, udstyr. Brug materialer i henhold til
lommeregnere, kamera, Udarbejdelse af en felt

forsyninger skal instruktionerne.

jeg bruge?) felt protokol. protokol.

1.Brainstormer om biodiversitetskrisen (hvilke arter ville de
savne, hvis de ikke fandtes).

2.Leererne giver eksempler (kunne du forestille dig, hvis
jordbeer ikke fandtes), distribuerer protokollen og

Firkantede metoder .
diskuterer den med eleverne.

(HT//Iaechcoedrerrrwin OD?:EL\;Z;UOC:“ 3.Leereren organiserer t.ure til forskellige steder (ved veje.n, i

plan?) Analyserer skoYen, ved sgen, til markerne - veelg to forskellige
Beregner habitater).

4.Studerende  bruger square-method til ensartet

Praesentation af data . . o . . o
dataindsamling, sa den er sammenlignelig med naeste ars

malinger med andre studerende.
5.Eleverne tager billeder af hver art til plakaten.
6.Eleverne praesenterer plakaterne.
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Forklaring af
aktiviteterne
Aktivitet eller Lzererens rolle Elevernes rolle
implementere
de metoder

Diskussion,

Resultater og diskussion
samtale.

Treeffe konklusioner og evaluere.

Hvad virkede (for mig)?
Hvad virkede ikke (for

. Skal udfyldes efter lektion.
mig)?

Forbindelser med andre

. Geologi, matematik, kunst, IT
videnskaber 9

Evalueringsmetode.
Evaluering gennem oplaeg.

Resultater fra den realiserede lektion og anbefaling til mine fremtidige
lektioner.
Viden om biodiversitetskrise, felteksperimenter, indsamling, analyse og
praesentation af data, lave enkle konklusioner.

https://drive.google.com/file/d/1QIKr-043r5wIp2HfZXxP8TPVg-OGCQsmk/view?
usp=sharing
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KASVUKOHA JA LIIGIRIKKUSE VAHELISED SEOSED

Katarzyna Lasecka, Daniel Geneser Woo Shing Hai, Sandra
Trpchevska Marcheska, Francisco Sousa, Piia Haab, Armando Rocha

Lesson plan in ESTONIAN
Projektipaeva eesmark on korrata ja kinnistada 6. klassi
loodusopetuse teadmisi labi praktiliste tegevuste. Tegevuste kaigus
selgitatakse vilja, kas ja kuidas kasvukoha tingimused mojutavad
liigirikkust.

OPITULEMUSED, OSKUSED JA
PADEVUSED

o Opilased arendavad oma suutlikkust
kirjeldada Umbritsevat maailma
loodusteaduslike mudelite ja
mddtmisvahendite abil ning teha
tdenduspdhiseid otsuseid.

e Teha koostddd teiste inimestega
erinevates situatsioonides

e Kasutada Opitut erinevates
olukordades ja probleeme
lahendades.

OPPIJA ROLL

Opilased koguvad andmeid, teevad
vaatlusi, koostavad plakati ning
esitlevad oma teadmisi.

IKT VAHENDID JA RESSURSID

Andmekogurid ja andurid:
e Vernieri andmekogur (rihma kohta 1 tk)
e valgussensor (rGhma kohta 1 tk)
e pinnase niiskuse andur (riGhma kohta 1
tKk)
e ilmajaam (terve klassi kohta 2 tk -
molemasse kasvukohta 1)
e temperatuurisensor (rGhma kohta 1 tk)
Plakati meisterdamine:

e Al paber

e liim, kleeplint

e marker

e (vildikad, varvilised pliiatsid)
Muud vahendid:

e aiakUhvlid voi labidas

e joonlaud (riGhma kohta 2 tk)
e toOlehed ja markmik

e Kirjutusvahend

¢ |luubid, maarajad jms
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OPETAJA ROLL

Enne tundi valja valida kaks erinevat
kasvukoha tlupi, kus 6pilased médtmisi
ja vaatlusi labi hakkavad viima. Nendeks
voivad olla nditeks mets, niit, pdld,
teeaar, veekogu kallas, park vms. Koik
rihmad vdivad t66d teha samades
asukohtades, aga voib kasvukohti ka
rGhmade vahel varieerida.

Valmis panna vajalikud vahendid.
Jagada &pilased rUhmadesse
(juhuslikult véi omal valikul).
Juhendada &pilasi l&dbi kogu protsessi.

OPIKESKKOND

Kooli ldahedal asuvad kaks erinevat
kasvukeskkonda (niidetav
muru/vora/mets/niit/aed/pdld
vms).

HINDAMINE
Opilased esitlevad oma tulemusi
plakati abili. Opetaja annab nende
td6dble tagasisidet.
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Tegevus

Sissejuhatus

TUNNIKAVA KIRJELDUS

Kirjeldus

Opilased jaotatakse 3-4liikmelistesse rihmadesse.

Iga rGhm saab sissejuhatava kasvukeskkondade vordlemise Ulesande
(Opilase toolehe kdige viimane leht), mis tuleb ara taita enne
uuringualale liikumist. Leht tuleb alles hoida ja |I6pus oma tulemusi
esimeste oletustega vorrelda. Aega lehe taitmiseks 5-7 minutit.

Kestus

20-30
min

| osa — abiootiliste
tegurite uurimine

Opilaste Ulesanne on koguda andmeid mélemalt kasvukohalt ning
taita téolehel olev tabel. Todlehe koostamisel on eeldatud, et 6pilastel
on varasemast olemas kogemus nimetatud andurite kasutamisest.
Kui neil seda ei ole, siis peaks dpetaja eelnevalt andureid ja nende
kasutamist tutvustama.

45 min

Il osa — kasvukoha
taimed

Vaatlused tuleb teha mdlemas kasvukohas. Vaatluseks valida
kasvukohale kbige iseloomulikum ala. Suurema vaadeldava ala
suurus voiks olla 4x4 m, taimeliikide arvu maaramiseks on sobilik
30x30 cm ala. Too raskusastet saab varieerida lilkide maaramisega
(kas taimeruudus ainult loendada liikide arvu voi ka lilgid maarata).

30 min

1l osa — muu
liigirikkus

Vaatlused teha 4x4 m alal. Raskusastet saab varieerida liikide
maaramisega (kas ainult loendada liikide arvu voi ka liigid maarata).

20 min

IV osa -
plakati tegemine ja
presenteerimine

Plakatid voib kujundada kohapeal voi minna tagasi klassiruumi.
Plakati asemel voib kasutada ka etteantud teemal fotolavastuse
tegemist, maastikukunsti vms.

Palakatit voiks ka esitleda. Esitluse |6pus saab dpetaja kUsida, kuidas
langesid tulemused kokku esimese sissejuhatava Ulesande juures
pakutud vaidetega.

30 min

Tagasisidestamine

LilkumisUlesanne. T&Bmmata maastikule joon. Uhel pool joont on
“jah”, teisel pool “ei". Opilased reastavad ennast esialgu kummalegi
poole joont. Esitatud vaite peale liiguvad nad sellele poole joont,
kumma vastuse arvavad dige olevat.

10 min
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Tegevus

Tulemuste anallUus
jajarelduste
tegemine

Kirjeldus

RUhmas tulemuste pdhjal esitluse koostamine, kasutades vali- ja
praktilise t66 andmeid (sh pildid, liikide tutvustus, katse tulemuste
tabelid ja graafikud).

Jarelduse sdnastamine (kinnitage voi lUkake hlUpotees Umber).
Katse tugevuste, ndrkuste ja parandusettepanekute esitamine.

Kestus

30 min

Projekti
Idpetamine

Tulemused esitatakse teistele Opilastele.
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Katarzyna Lasecka, Daniel Geneser Woo Shing Hai, Sandra
Trpchevska Marcheska, Francisco Sousa, Piia Haab, Armando Rocha

Lesson plan in MACEDONIAN
SCENARIE BESKRIVELSE

O6jacHyBaHe Ha

aKTUBHOCTUTE,
AKTUBHOCT Ynora Ha HaCTaBHUKOT Ynora Ha YYeHUKOT
MMNIeMeHTUpame Ha
MeToauTe
Mpepnasuk: dann
6uogmBepsnTeTO
BbunogowusepauteTt [a naBa HACOKMU [a cnegun Hacoku
T 3aBUCK Of,
xabutatoT?
MocTep, paMKy, CHabpyBarse co
MaTtepuianm KankynaTtopw, MaTepwujanu, onpema, KopuncTtu Mmatepujanu cnopeq
PY KaMepa, NpOTOKO/ 3a npunpeMa Ha NPOTOKON OafeHnTe HaCOKMU.
Ha TepeH. 3a Ha TepeH.
1.YyeHunumnTte co Bypa Ha ngen pasMmcrysaaT 3a Kpusa Ha
ofpeneH 6mogmeepsnTeT (LUTO OOKOJIKY HEKOU BUOOBWU
He nocTojaT).
2.HacTaBHUUUTE OaBaaT NpUMepu, ro genu npoTOKOMOT U
MeTop KBagpaTHa . H A P Y A P
aMKa ro objacHysa.
P 3.HacTaBHUKOT opraHuanpa TepeH Ha pasfiM4yHK1 noKaumm
HabrbynyBarse .
. (noKpaj naT, BO WyMa, Ha nuBaga, a notoa 6upa 2
Onckycwuja
MeToam pasnnyHu xabutaTn).
AHanusunpame
4.Y4yeHUUMTE O KOpUCcTaT MeToOOoT Ha KBajpaTHa paMKa
Mpecmerysarbe 3a ga pobujat yHMbOopMHUM nogaToumM 3a Oa MOYKe Oa ce
MpeseHTUpare Ha
nomaToLM crnopegu v BO TEKOT Ha HAapeOHUTE FroOaAVHMN.
5.YueHununTe npaBaT poTtorpadum og CEKOj opraHmnsam Koj
Ke ro NpoHajoaT BO paMKaTa 3a NocTepoT Koj Ke Tpeba
na ro nspaborar.
6.M13paboTKa 1 NpeseHTauuja Ha nocTep.
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Forklaring af
aktiviteterne
Aktivitet eller Lzererens rolle Elevernes rolle
implementere
de metoder

PesynTtaTtu 1 AnUCKycuja Ounckycuja. Hocu 3akny4youu 1 esanympa.

MoBp3aHOCT CO Apyru

HaYKM Feonorunja, MaTeMaTUKa, IMKOBHO, KOMMjyTEPCKU HayKMW.

EBanyauuja: eBanyauuja npeky npeseHTauuja.

Haoau on peanusnpaHarta HEKLI.VIja n npenopaka 3a MOUTEe UOHU NEeKUUNN.

3Haerba 3a 6UoanBEP3UTET, TEPEHCKU aKTUBHOCTU U €KCMEPUMEHTMH,
KOMeKLUMOHMpPatbe, aHanu3nparse, NpeseHTUpare Ha nogaTtoum U AoHecyBarbe Ha
e[HOCTaBHW 3aKy4yoLu.
https://drive.google.com/file/d/1QIKr-043r5wIp2HfZXxP8TPVg-OCQsmk/view?
usp=sharing
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BIODIVERSIDADE

Katarzyna Lasecka, Daniel Geneser Woo Shing Hai, Sandra
Trpchevska Marcheska, Francisco Sousa, Piia Haab, Armando Rocha

Lesson plan in PORTUGUESE
Os alunos vao trabalhar sobre a Biodiversidade, nomeadamente
identificar algumas amecas e apresentar algumas propostas de
medidas para mitigar o problema.

COMPETENCIAS Instrumentos para recolha de dados e
Os alunos desenvolvem a capacidade de sensores:
descrever o mundo ao seu redor usando e conjunto de dados Vernier (1 pc por

modelos cientificos e ferramentas de grupo)
medigao e tomam decisdes baseadas e sensor de luz (1 unidade por grupo)
em evidéncias. Cooperam com outras e sensor de humidade do solo (1 unidade
pessoas em diferentes situagdes Usam o por grupo)
gue aprenderam em diferentes e estagdo meteorologica (2 pegas para
situagdes e resolvem problemas. toda a turma - 1 para cada local de

crescimento)
e sensor de temperatura (1 unidade por

grupo)
PAPEL DO ALUNO Para fazer um pdster:
Os alunos coletam dados, fazem e papel Al
observagées, produzem um cartaz e e cola, fita adesiva, marcador(canetas de
apresentam os seus feltro, lapis de cor)
conhecimentos/resultados. Outros meios:

e pas ou padejardim

e régua (2 pegas por grupo)

e ficha de trabalho e um caderno
¢ material de escrita

e lupas, marcadores
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PAPEL DO PROFESSOR ESPACO DE APRENDIZAGEM

e Antes da aula, escolhe dois tipos
diferentes de locais de crescimento
onde os alunos realizardo medigdes e
observagdes. Podem ser, por exemplo,
uma floresta, um prado, um campo,
uma beira de estrada, a margem de um
corpo de 4gua, um parque, etc. Todos AVALIACAO
0s grupos podem trabalhar nos
mesmos locais, mas os locais de cultivo
também podem variar entre os grupos.

e Disponibiliza os recursos necessarios.

e Divide os alunos em grupos
(aleatoriamente ou a sua escolha).

e Orienta os alunos durante todo o
processo.

Dois ambientes de cultivo diferentes
localizados perto da escola
(relvado/floresta/jardim/campo,
etc.).

Os alunos apresentam os seus
resultados por meio de um poster.
O professor da feedback sobre seu

trabalho.
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DESCRICAO DO CENARIO

Explicagdo das

Atividade atividades ou métodos Papel do Professor Papel do Aluno
implementados

Desafio: Se a
biodiversidade
depende do habitat? Crise da biodiversidade. Dar instrucoes. Seguir instrugdes.
(Qual o problema que
preciso resolver?)

Poster, calculadoras, camera, Compra de materiais
protocolo de trabalho de e equipamentos;
campo. Preparar um
protocolo de campo.

Materiais
(Quais recursos que eu
preciso usar?)

Utilizar os materiais
de acordo com as
instrucoes

1. Os alunos debatem ideias sobre a crise da
biodiversidade (que espécies sentiriam falta se
Nnao existissem).

2. O professor da exemplos (imaginem se nao
existissem morangos), distribui o protocolo e
discute com os alunos.

Observar 3. O professor organiza excursodes a locais
Metodologia Discutir diferentes (a beira da estrada, na floresta, a
(Qual € o meu plano?) | Analisar beira do lago, aos campos — escolher dois
Calcular habitats diferentes).
Apresentar dados 4. Os alunos usam o método do quadrado

para colheita de dados uniformes, de modo
gue sejam comparaveis com as medicdes do
préoximo ano com outros alunos.

5. Os alunos tiram fotos de cada espécie para o
poster.

6. Os alunos apresentam os posteres.

Resultados e discussdo | Discussao, conversa. Conclusbes e avaliagao.

O que funcionou (para
mim)?
O que nao funcionou
(para mim)?

Para ser concluido apds a aula.
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Atividade Explicacdo das atividades ou métodos implementados

Relagcao com Geologia, Matematica, Artes, IT.
outras ciéncias

METODO DE

AVALIACAO Avaliagao através de apresentacdes.

Constatacgdes sobre a aula realizada e recomendacdes para aulas futuras

Conhecimento sobre crise de biodiversidade, experimentos de campo, coleta, analise e apresentacdo de
dados, tirando conclusdes simples.
https://drive.google.com/file/d/1QIKr-043r5wIp2HfZXxP8TPVQg-OCGQsmk/view?usp=sharing
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BIOROZNORODNOSC

Katarzyna Lasecka, Daniel Geneser Woo Shing Hai, Sandra
Trpchevska Marcheska, Francisco Sousa, Piia Haab, Armando Rocha

Lesson plan in POLISH
PLAN DZIALAN (DZIALANIA ZWIAZANE Z MODELEM 6E)

Wyjasnienie
dziatan lub

Lista aktywnosci Czynnosci nauczyciela Czynnosci ucznia

wdrozonych
metod

Wyzwanie: Czy
roznorodnosc
biologiczna zalezy
od siedliska?
(Jaki problem
musze rozwigzac?)

Kryzys
roznorodnosci Wydaje polecenia/instrukcje
biologicznej

Postepuje zgodnie
z instrukcjami

Plakat, Kwadraty,

Przybory kalkulatory, Zakup materiatow, sprzetu; . s -
. Uzywa materiatow zgodnie
(Jakich materiatow aparat, Sporzadzenie protokotu z instrukcj
. iE]
. protokot terenowego
musze uzyc?)
terenowy

1.Uczniowie przeprowadzajg burze mozgoéw na temat Kryzysu
roéznorodnosci biologicznej (za jakimi gatunkami by tesknili,
gdyby nie istniaty)

2.Nauczyciele podajg przyktady (czy moglibyscie sobie

Metody .
wyobrazi¢, gdyby truskawki nie istniaty), rozpowszechniaj
kwadratowe Y Ly 9 y.y. L y) ® )3
- protokot i omawiajg go z uczniami
Obserwacja . N . . ‘- .
Metody . 3.Nauczyciel organizuje wycieczki w roézne miejsca (przy
Dyskusja .. . .-
. . drodze, do lasu, nad jezioro, na pola - wybierz dwa rézne
. s Analizowanie .
(Jakijest moj plan?) . . siedliska)
Obliczenie . . . . -
. 4.Studenci stosujg metode kwadratowg w celu ujednolicenia
Prezentacja . .
danych gromadzenia danych, tak aby byta ona poréwnywalna z

pomiarami wykonanymi w przysztym roku przez innych
uczniow.
5.Uczniowie robig zdjecia kazdego gatunku do plakatu
6.Uczniowie prezentujg plakaty
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Wyjasnienie
dziatan lub
wdrozonych
metod

Lista aktywnosci Czynnosci nauczyciela Czynnosci ucznia

Dyskusja,

Whyniki i dyskusja rozmowa

Wycigganie wnioskow i ocenianie

Do uzupetnienia po lekcjach
Zakup materiatow, sprzetu;
Sporzadzenie protokotu terenowego
Uzywanie materiatow zgodnie z instrukcja

Co zadziatato (dla mnie)?
Co nie zadziatato (dla
mnie)?

Powigzania z innymi

. Geologia, matematyka, sztuka, informatyka
naukami

Metoda oceny
Ocena poprzez prezentacje
Badania studentow i wyjasnianie postawionych hipotez
Wsparcie ucznidéw w trakcie procesu
Studenci badajg i przewidujg

Whnioski z zrealizowanej lekcji i rekomendacje na przyszte lekcje

Wiedza na temat kryzysu réznorodnosci biologicznej, doswiadczenia terenowe,
zbieranie, analizowanie i prezentacja danych, wycigganie prostych wnioskow

https://drive.google.com/file/d/1QIKr-043r5wIp2HfZXxP8TPVg-OGCQsmk/view?
usp=sharing
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WHY DO THESE PLANTS LIVE TOGETHER?

Alicja Wywrocka, Anabela Santos, Sonja Tanurkova,
Urmas Tokko, Brian Randeris

Lesson plan in ENGLISH

SCENARIO DESCRIPTION

Explanation of

the activities
Phase and The role of

Activity or The role of the teacher
implemented
methods

time students

Discussion |, in the
classroom, in the groups: 1:
1. Lesson What factors are
influencing the plant and
their community?

The students
try to find as
much different
factors

After discussion, organises
grouping in the factors, brainstorming
makes a short summary

Explains the different
factors: Biotic/abiotic - also|Trying to find
examplesExamples, how do |answers to the
these factors influence to |questions
plant (physiology, etc)

Theory:biotic/abiotic factors,examples,how
these factors influence to plant

Discussion lIWhat factors After discussion, organises |Trying to find
we can really measure and grouping in the factors, answers to the
how would you do that? makes a short summary question

Divide them in

different Introduces the following
Ehplanation of Methods for g.roups and methodt: Raunkiser . .
ractical work give them a (testmethod under Follow instructions
P location in appendix)2: pH3: Lighta:

really different |humidity5: etc.
ecosystems
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Explanation of
the activities

Phase and . . The role of
. Activity or The role of the teacher r
time . students
implemented
methods
. . Working and
Practical Prepearing and shares the me;slurge insertin
2.lesson Field Work in groups group work in |answer sheet - Google ’ 9

data into Google

nature Drive (Excel).Guiding. Drive (Excel)

Materials:
¢ pH meter
* Light with the app:
* PhyphoxApps for determining plant: Seek, Plantnet, INaturalist
e Books for determine Plants
* Paper, pencil for document their findings
* Metalring or 2 metalsticks to use for the Raunkiser Cirkel

Presentation
and
comparision Students create
P . Poster,presentatio
of group field . .
. . . |Helps with calculation and |n,Padlet,make
3. lesson Results and discussion workFormulati . . .
on the organize the preesentation |conclusion
. according to the
conclusion of . .
main question

the general
question

What What did

worked (for |not work

me)? (for me)?
Math,

Connections with other Chemistry,

sciences biology,
Geology

Evaluation method: activity and team work,presentation of results,drawing conclusions
Findings from the realized lesson and recommendation for my future lessons
Feedback on the lesson that took place (piloting)
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Appendix:

Raunkieer is a method used in the study of plant ecology, named
after Danish botanist Christen C. Raunkizer. The method involves
categorizing plants based on their life forms or growth forms,
which are determined by the plants' adaptations to environmental
conditions.

Raunkizer's method provides a useful way to compare plant
communities and their adaptations to environmental conditions,
and it is still used today in plant ecology research.

https://www.naturhistoriskmuseu

m.dk/Files/Filer/Undervisningsvejl

edninger/CIRKLINGSANALYSE_PL
ANTERNES_HYPPIGHED.pdf

Used for studying the plant community in a biotope, and for analyzing which species are
present in the selected plant community. The method is combined with circular analysis or
line transect sampling. Materials Raunkjesercircles (1/10 m) or circular rings, paper, pencil,
magnifying glass, flora, plastic bags (optional), form for recording species.

Procedure

1.Select test areas in different ecosystem

2.Within the test area, select an analysis area of 1/10 m2 by throwing a circle ring/stick and
defining the area for analysis(completely random selection, one student throws the
ring/stick over the shoulder, the other observed the specific location)

3.Record all species. Only species inside the circle with at least one root is counted

4. Repeat this process 10 times.

5.Determine the species in each area and their coverage in Percent

6.Calculation The number of test areas in which each species occurs is equal to the species'
frequency, F.

7.Calculate the species' frequency, F%. Identify which species dominate (F greater than 80
= frequency dominants).

8.Calculate the average coverage



Co-funded by the

Erasmus+ Programme be/_'-)t

of the European Union SN v —

Biology Educator
Shaping Tomorrouw

MIKS ELAVAD NEED TAIMED SELLES PAIGAS KOOS?

Alicja Wywrocka, Anabela Santos, Sonja Tanurkova,
Urmas Tokko, Brian Randeris

Lesson plan in ESTONIAN

TUNNIKAVA KIRJELDUS

Tunninr Etapp Kirjeldus
* Missugused keskkonnategurid méjutavad taime ja nende kooslusi?
» Miks teatud kindlad taimeliigid elavad/saavad elada Uhes paigas
1. tund Ajurtinnak koos?
Opilased té6tavad riihmades, loetledes keskkonnategureid ja pakkudes
pohjusi ja selgitusi.
Opetaja rihmitab dpilaste deldud keskkonnategureid ja teeb ajarGnnaku
Arutelu nr1 L. u
tulemustest |Uhikese kokkuvotte.
Opetaja annab llevaate véimalikest taimedele mdju avaldavatest
Teooria biootilistest ja abiootilistest teguritest ning toob naiteid, kuidas
tdpsemalt need tegurid taimele mojuvad. (Vt allpool, épetajale).
PlUtakse vastata kiisimusele ,Milliseid neist keskkonnateguritest me
tegelikult Gsna holpsasti m&6ta saame?“ (Voimalikud vastused: mulla
Arutelu nr 2 |niiskus ja pH, valguse intensiivsus, susihappegaasi ja hapnikusisaldus
6hus, jne. Ka taime tervise subjektiivne hindamine (tugevalt kahjustunud,
kahjustunud).
Valitddde Opilaste jagamine riihmadeks, igale rihmale prooviala (rihmadele
metoodika [vdimalikult erinevad ékoslisteemid) maaramine, Raunkiseri meetodi
selgitamine |[tutvustamine (vt allpool 2. tund).
Praktiline t66 looduses, rthmades - vastavalt allpool kirjeldatud
Raunkizeri meetodile.
2. tund Valitund Andmete-tulemuste sisestamiseks loob ja jagab 6petaja Uhistoofaili
rihmades [(Google Drive; Excel), kuhu lisatakse liikide nimekiri ja nende katvus ning

mooddetud keskkonna-parameetri (pH, mulla niiskus) naidud.
Vt tabeli naidist allpool (Opetajale).




Tunninr

1. tund
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Etapp

Ajurinnak

Bcot lsmses
M. 5 N6

Kirjeldus

* Missugused keskkonnategurid méjutavad taime ja nende kooslusi?
* Miks teatud kindlad taimeliigid elavad/saavad elada Uhes paigas
koos?
Opilased td6tavad riihmades, loetledes keskkonnategureid ja pakkudes
pohjusi ja selgitusi.

Arutelu nr1

Opetaja rihmitab &pilaste deldud keskkonnategureid ja teeb ajartinnaku
tulemustest IGhikese kokkuvotte.

Teooria

Opetaja annab llevaate véimalikest taimedele mdju avaldavatest
biootilistest ja abiootilistest teguritest ning toob néiteid, kuidas
tdpsemalt need tegurid taimele méjuvad. (Vt allpool, Opetajale).

Arutelu nr 2

PlUtakse vastata kUsimusele ,Milliseid neist keskkonnateguritest me
tegelikult Gsna hélpsasti m&6ta saame?“ (Vdimalikud vastused: mulla
niiskus ja pH, valguse intensiivsus, sUsihappegaasi ja hapnikusisaldus
Ohus, jne. Ka taime tervise subjektiivne hindamine (tugevalt kahjustunud,
kahjustunud).

Valitddde
metoodika
selgitamine

Opilaste jagamine riihmadeks, igale rihmale prooviala (rihmadele
véimalikult erinevad 6koslisteemid) m&aramine, Raunkiseri meetodi
tutvustamine (vt allpool: Opetajale).

2. tund

Valitund
rGhmades

Praktiline t66 looduses, rihmades - vastavalt allpool kirjeldatud
Raunkizeri meetodile.

Andmete-tulemuste sisestamiseks loob ja jagab dpetaja Uhistdofaili
(Google Drive; Excel), kuhu lisatakse liikide nimekiri ja nende katvus ning
mooddetud keskkonna-parameetri (pH, mulla niiskus) naidud.

Vt tabeli naidist allpool: Opetajale).

3. tund

RUhmad
klassis

RUhmade valitddde tulemuste esitlemine ja vordlus, voimalike jarelduste
sdnastamine Uldisele kiisimusele: Miks elavad need taimed selles paigas
ja koos? Vajadusel aitab &pilasi arvutustes ja tddmeetodi digel
rakendamisel. Opilased koostavad oma tulemuste esitlemiseks postri,
virtuaalse esitluse vms, ning s6nastavad nende alusel jareldused.
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OPETAJALE

Raunkizeri meetod floora ja taimekoosluse mitmekesisuse anallsiks

See taimedkoloogiline meetod on nime saanud Taani botaanik Christen C.
Raunkieeri jargi. AnaliUs annab vdéimaluse taimekoosluste mitmekesisuse ja
taimeliikide kohastumuste vordlemiseks antud keskkonnas.

Selle koosluse piires maaravad 6pilased anallusiks 10 juhuslikku “prooviringi”,
nn Raunkiser’i metallringi (r = 17,5 cm) v&i sama tulemuse saamiseks kahe
pulga/toki abil: pulk raadiusega 17,5 cm visatakse (le &la juhuslikus
suunas/kaugusele, torgatakse kukkumiskohas maasse ning teise samasuguse
pulgaga “joonistatakse” selle keskkoha iUmber ring.

https://www.naturhistoriskmuseum.dk/Files/Filer/U
ndervisningsvejledninger/CIRKLINGSANALYSE_PLA
NTERNES_HYPPIGHED.pdf

T66 kaik:
Opetaja jagab dpilasrihmadele analliUsiks véimalikult erinevad ékoslisteemid.

Opilasriihmadele:

1.Maara oma koolsuse piires analtUsitav ala (1/10 m2), visates metallringi voi pulka (r =17,5 cm)
Gle 6la juhuslikus suunas: Uks dpilane viskab, teised jalgivad maandumiskohta. Pulkade puhul
torka Uks neist kukkumiskohas maasse ning joonista teise samasugusega selle imber ring.

2.Méaéra ja pane kirja kéik antud analUUsiringis kasvavad taimeliigid. Arvesse vGetakse vaid need
taimed, kel vahemalt UKs juur on ringiga méaaratud ala sees.

3.Maara ja pane Kirja iga (ringi sees kasvava) taimeliigi hinnanguline katvus (%), st umbes kui
suure ala ringist see liik katab.

4.Korda seda protsessi (p.1- 3.) 10 korda.

5.Maéra ja pane kirja iga liigi esinemissagedus (F), see tdhendab anallUsiringide hulk, milles antud
liik esineb (nt 7s ringis 10st) ja leia iga liigi sagedusprotsent F% (nt 70%)

6.Maéra dominatliik ehk liik, mille sagedusprotsent on 80% ja enam (véi liikidest suurima
sagedusprotsendiga).

7.Arvuta iga liigi keskmine katvusprotsent (10 anallusi ringi kohta).

8.Arvuta iga liigi tihedus valjendatuna taimede katvus Uhe hektari/ha (100x100m =10 000 m2)
kohta.
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OPETAIJALE

TEOREETILINE TAUST
1.

* Voimalikke (taimele méjuvaid) keskkonnategureid: temperatuur, elektromagnetkiirgus
(valgus), slUsihappegaas ja hapnik, saasteained dhus (nt vaaveloksiidid, peen tolm),
sademete happelisus, mulla pH, niiskus, mulladhk ja toitainete sisaldus, teised taimed (sh
konkurents ja infovahetus lenduvihendite kaudu, vt allpool), putukad, seen- ja
bakterhaigused, loomad mullas ja mujal, tuul, sademed).

* Abiootilised ja biootilised tegurid on vastastikuses sdltuvuses, nt organismijddnuste
kddunemisel tekib mulda toitaineid, mulla liigne happesus voib parssida teatud liikide
konkurentsivbéimet, jne

» Koos saavad eksisteerida need liigid, kelle ndudlused on kooskdlas kasvukoha
tingimustega, kes Uksteisega sobivad ning keda GUhendavad nende rollid aineringes
(orgaanilise aine loomine, mulla muutmine). Erinevates kooslustes valitsevad erinevad
suhetekompleksid. Kahe koosluse vahele jadb nn siirdeala ehk kontiinum (naiteks
metsaserv vOi mererand), seal vdib esineda liike, mida kummaski koosluses ei ole.

2.
Voéimalikke naiteid, kuidas need taimele méjuvad: taime fUsioloogiale (fotoslntees,
hingamine, transpiratsioon/vee aurustamine, osmoosiprotsess), kasvukiirusele, morfoloogiale.

* Valgus, slUsihappegaas ja vesi: moju fotoslinteesile, seega ka kasvukiirusele.

e Vesija mineraalide/ioonide sisaldus mullas: osmoosiprotsessile, ka kasvukiirusele (nt
mikro-toiteelementide kaudu). Vt ka:
https://www.oilseeds.ee/sites/default/files/oilseed_koolitus_-_avo_toomsoo.pdf

« Temperatuur: fotoslnteesi intensiivsusele, transpiratsioonile, stressiilmingutele (vt
Lenduvihendid)

* Lisaks Uldisemalt:

Tegur Moju naide taimedele

Nahtavat valgust vajatakse fotoslUnteesiks.
Fotoperiodism: reaktsioon 66 ja paeva pikkusele,
Imis avaldub erinevate eluprotsesside sdéltuvuses
valgusest.

\Valgus, nahtav valgus (lainepikkusega 380 — 760 nm),
Imfrapunakurgus (760 =1 mm),
UV-kiirgus (380 — 10 nm) — vt ka allpool

Madalal temperatuuril on taimedel puhkeperiood.
Aeglane kilmumine voib jaa tekke tottu rakkudes
[Temperatuur llohkuda kudede struktuuri. Liiga kérge
temperatuur pdhjustab liigset veekadu
(aurustumine), kuivamist.
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Absorbance

Absorption spectra of Chlorophyll a and b

: = + =
Erinevau 1dl|lleplgll]9nd|d]"
neelavad enim  erineva

lainepikkusega Kiirgust:

Klorofiill a: 430 ja 662 nm
Klorofiill b: 453 ja 642 nm
Klorofullide keskmine:
430-650nm

Ksantofiillid: 494 nm
Karoteenid: 448 nm (a) ja

441nm (B)
; . : . Karotenoidide keskmine:
400 500 600 700 400-550 nm
Wavelengih / nm
hitps:ficommons wikimedia orgiwikilFile:Light Absoption Spectra _gif
3. Ulevaade taimede Ilenduvihenditest, taimehormoonidest (keemiline infovahetus):

https://e-koolikott.ee/et/oppematerjal/32750-Taimede-lenduvuhendid-pigmendid-
hormoonid

4. Andmetabeli naidis

Andmetabeli ndidis - Raunkiaeri meetod

Rithmaliilkmed: Aeg: Koht/Okoslisteems: ...
MibGdetud keskkonnateguri nBidud, mtpH= i, , mullanlishus = e e
Prooviring 1 Proaoviring 2 |
Liik Selbe liigi katwvus (%) |Liik Selle ligi katvus (5)
Liik Selbe ligh katwvus (%) |Liik Selle ligi katvus (55)
Liik Selbe ligh katvus (%) |Liik Selle Nigi katvus (5)
Liik Selbe liigi katwvus [$%5) | Liik Selle ligi katvus (%)
Selle liigi katwvus (%) |... Selle ligi katvus (%)
Prooviring 3 Prooviring 4 |
Liik Selle liigi katvus (%) | Liik Selle liigi katvus (%)
Liik Selbe liigi katvus (%) | Liik Selle ligi katvus (%)
Liik Selle liigi katwvus (96 | Lilk Selle liigi katvus (%)
Liik Selle liigi katwus (%) | Lik Selle liigi katvus [%)
o Selle liigi katwus (%) |... Selle ligi katvus (%)

|Jn prooviringid 5 - 10 sarnaselt

Liigi esinemissagedus (%) Liigi keskmine katwusprotsent II.II;! tihedus, katvus Gihe hektari kohta
Liik e %
s e %
Uik e %

Dominantliik on



https://e-koolikott.ee/et/oppematerjal/32750-Taimede-lenduvuhendid-pigmendid-hormoonid
https://e-koolikott.ee/et/oppematerjal/32750-Taimede-lenduvuhendid-pigmendid-hormoonid
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LISAMATERIJALE

e Ulevaatevideo: Raunkizeri taimede eluvormide klassifikatsioon:
https://www.youtube.com/watch?v=HIFHWEM-xuw

e Uldine info Eesti taimekooslustest. Metsadkoslisteemide kooslusi eristatakse dkotoobi
toitainetesisalduse ja niiskuse ning taimestiku jargi.

Metsatlilip ja kasvukoha iseloomustus

NOommemets: kuiv, toitainetevaene liivmuld

Palumets: parajalt kuiv, valgusrikas, suhteliselt toitainetevaene

Laanemets: niiskus- ja toitetingimused keskmised

Surjamets: parasniiske, viljakas muld

Loomets: 6hukestel lubjarikastel muldadel, pael; niiskusaste kdikuv, viljakas muld
Salumets: veega hasti varustatud, viljakatel muldadel, liigirikas

Lodumets: liigniiske, toitaineterikas, mattaline reljeef

Lammimets: jdgede Uleujutusaladel

Rabastuv mets: toitainetevaene, happeline, liigniiske

Niidud on mitmeaastaste rohttaimede kooslused. Puisniidud on niitude Uleminekuetapp
metsadeks, mille puhul peab puude (vérade) liituvus Uletama 0,4 (40%). Puisniidud on Eestis
Uhed parandkooslustest, st looduse ja inimUhiskonna koosmdjus ammu tekkinud liigirikkad
kooslused.

Niidutuup ja kasvukoha iseloomustus

Looniidud: lubjarikkal pinnasel, 6huke mullakiht, kdikuv veereziim, liigirikas
Sdrjaniidud: tekkinud sUrjametsadest, tavaliselt kiUngastel, kuiv pinnas
Parisaruniidud: tasastel aladel, keskmise paksusega parasniiskel mullal

Paluniidud: happelistel liivmuldadel

Soostunud niidud: liigniisketel muldadel, tekkinud on kuni 30 cm paksune turbakiht
Lamminiidud: j6gede Uleujutatavatel aladel, luhad

Rannaniidud: mitmesugune pinnas: liiv, klibu, adruvallid; iseloomulik on soolsus


https://www.youtube.com/watch?v=HlFHWEM-xuw
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DLACZEGO NIEKTORE ROSLINY ZYJA RAZEM?

Alicja Wywrocka, Anabela Santos, Sonja Tanurkova,
Urmas Tokko, Brian Randeris

Lesson plan in POLISH

OPIS SCENARIUSZA

Wyjasnienie

dziatan lub

Fazaiczas Aktywnos¢ . Rola nauczyciela Rola uczniow
wdrozonych
metod
Dyskusja |, Uczniowie
w Klasie, starajg sie Po dyskusji organizuje
. w grupach: znalez¢ jak grupowanie w czynniki, .
1lekeja 1: Jakie czynniki wptywajg |najwiecej dokonuje krotkiego burza mozgow
na rosline i jej otoczenie? ([roéznych podsumowania
czynnikow
Wyjasnia rozne czynniki:
biotyczne/abiotyczne -
Teoria: czynniki biotyczne/abiotyczne, rowniez przyktady Probuje znalezé
przyktady wptywu tych czynnikow na b) Przyktady, jak te czynniki |odpowiedzi na
rosline wptywaja na rosline pytania
(fizjologia itp.)
Dyskusja ll s .
Jakie czynniki mozemy Po dyskusji dokonuje Probu1§ zn’alezc
naprawde zmierzy¢ijak to krotkiego podsumowania odpov.wedz na
‘s pytanie
zrobic?
Klasa Wprowadza nastepujaca
podzielonana |metode
rézne grupy 1: Raunkizer (metoda
. |imaja testowa w zataczniku) Postepuje zgodnie
Metody pracy praktycznej przydzielong 2: pH z instrukcjami
lokalizacjew  |3: Swiatto
réznych 4: wilgotnose
ekosystemach |5:itd.
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Wyjasnienie

. v dziatan lub . ..
Fazaiczas Aktywnosc¢ . Rola nauczyciela Rola uczniow
wdrozonych
metod
Przygotowanie i Pracaipomiary,
Praktyczna ¥g . .p . y
. . udostepnienie arkusza wstawianie danych
2. lekcja Praca w terenie praca grupowa

odpowiedzi - Dysk Google |na Dysk Google

toni t .
natonie natury (Excel).Przewodnictwo. (Excel)

Materiaty:

- Miernik pH

- luksomierz lub miernik swiatta z aplikacjg: Phyphox

- Aplikacje do okreslania gatunkow roslin: Seek, Plantnet, INaturalist

- Ksigzki do oznaczania roslin

- Papier, otowek do dokumentowania wynikow

- Metalowy pierscien lub 2 metalowe pateczki do uzycia w Raunkizer Cirkel

Prezentacja
i poréwnanie Uczniowie tworzg
- grupowe] pracy Pomaga w obliczeniach plakat, .
. Wyniki terenowej. . . . prezentacje, Padlet
3. lekcja . . . |iorganizowaniu . . - s
i dyskusja Sformutowanie . i wyciggajg wnioskKi
. |prezentacji :
podsumowania na podstawie
pytania gtdwnego pytania
ogolnego
Co zadzia- |Conie
tato (dla zadziatato
mnie)? (dla mnie)?
Matematyka,
Powigzania z innymi chemia,
naukami biologia,
geologia

Metoda oceny: aktywnos$¢ i praca zespotowa, prezentacja wynikéw, wyciggniecie
whioskéw
Whnioski z zrealizowanej lekcji i rekomendacje na przyszte lekcje
Informacja zwrotna na temat odbytej lekcji (pilotaz)
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Dodatek:

Raunkizer to metoda stosowana w badaniach ekologii roslin,
nazwana na czesc¢ dunskiego botanika Christena C. Raunkizera.
Metoda ta obejmuje kategoryzacje roslin w oparciu o ich formy

zycia lub formy wzrostu, ktére sg okreslane przez adaptacje roslin
do warunkow srodowiskowych.
Metoda Raunkiazera zapewnia uzyteczny sposdb poréwnywania
zbiorowisk roslinnych i ich adaptacji do warunkdéw srodowiskowych
i jest nadal stosowana w badaniach nad ekologia roslin.

https://www.naturhistoriskmuseum.dk/Files
/Filer/Undervisningsvejledninger/CIRKLING
SANALYSE_PLANTERNES_HYPPIGHED.pdf

Stuzy do badania zbiorowisk roslinnych w biotopie oraz do analizy gatunkow wystepujacych w
wybranym zbiorowisku roslinnym. Metoda ta jest potaczona z analiza kotowa lub pobieraniem prébek z
transektu liniowego. Materiaty Kota Raunkjaercircles (1/10 m) lub okragte pierécienie, papier, otéwek, szkto
powiekszajace, flora, plastikowe torby (opcjonalnie), formularz do rejestrowania gatunkow.

Procedura
1. Wybierz obszary testowe w réznych ekosystemach
2. W obrebie obszaru testowego wybierz obszar analizy o powierzchni 1/10 m2, rzucajac pierécien kotowy
/ patyk i okreslajgc obszar do analizy (catkowicie losowy wybér, jeden uczen rzuca pierscien / patyk przez
ramie, drugi obserwuje okreslonga lokalizacje).
3. Zapisz wszystkie gatunki. Liczone s3 tylko gatunki wewnatrz okregu z co najmniej jednym korzeniem.
4. Powtorz ten proces 10 razy.
5. Okresl gatunki w kazdym obszarze i ich pokrycie w procentach.
6. Obliczenia Liczba obszardw testowych, na ktérych wystepuje kazdy gatunek, jest rdwna czestotliwosci
wystepowania gatunku, F.
7. Oblicz czestotliwos¢ wystepowania gatunku, F%. Okresli¢, ktore gatunki dominuja
(F wieksze niz 80 = dominacja).
8. Oblicz srednie zageszczenie.
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ECO-FRIENDLY REPELLENT

Jorgen Petersen, Olgica Bajaldzieva, Kaisa-Helena Luht,
Karolina Ktosowska, F4atima Alexandra Correia

Lesson plan in ENGLISH

Make IBL on eco-friendly repellents - making students aware of
problems using toxic substances (herbicides, pesticides, etc)
Can we reverse the trend and use eco-friendly repellents?

LEARNING OBJECTIVES, ICT TOOLS AND RESOURCES
SKILLS, AND COMPETENCIES e Plant application (inaturalist,

e Working in groups - sharing results with plantnet), insects applications
other groups. (Google picture search).

* Setting up experiments. « Microscope on telephone,

e Learning about plants, insects, bags, jars, water, soap, plastic
pesticides, herbicides, fungicides, flasks, fruit flies, aphids.
environment.

e Objected thinking, analytical skills of TEACHER'S ROLE

humans influence on nature.

Facilitator - inspiring by askin
e Analysing and presentation of results. P 9oy N

questions, bringing examples

LEARNER’S ROLE from real nature (depending
. o . on level).
Students will be divided into groups of 4.
In each group they should take specimens of LEARNING SPACE
plants attacked by “pests” like insects, take Engage, observe, explore,
notes (what kind of plant/tree), and where extract (a) classroom (b) local
they are attacked. Take notes, collect park, nearby park, fruit
specimens, record short videos, also note plantation, at home, school
surrounding plants (are they attacted?). The garden (c) classroom (d)
same can be applied for humans/pets laboratory.

attacked by pests (but only observe). ASSESSMENT

Formative.
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SUPPORTIVE MATERIALS

e Presentation: https://tinyurl.com/mw23u7e7?

e Technologies for extraction on essential oils:
https://www.unido.org/sites/default/files/2009-
10/Extraction technologies for medicinal and aromatic plants O.pdf

e BEST ORGANIC PESTICIDE FORMULA | Home made Pest Control Recipe:
https://www.youtube.com/watch?v=PKJOEMtz9jQ

e How to make horticultural soaps and organic insecticidal sprays from
household supplies: https://www.almanac.com/organic-pesticides

e Companion Planting Chart and Guide for Vegetable Gardens:
https://www.almanac.com/companion-planting-guide-vegetables

e Experimental setup:
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ80oF19rUxQw2im/vi
ew?pli=1



https://tinyurl.com/mw23u7e7
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.youtube.com/watch?v=PKJOEMtz9jQ
https://www.almanac.com/organic-pesticides
https://www.almanac.com/companion-planting-guide-vegetables
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
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SCENARIO DESCRIPTION

Activity Detail Duration
Short ppt about the problem with pest/pesticides in gardens,

. agriculture, fruit plantations, local environments. The students .
Introduction 10 min
have to go out to observe (dependent on season) the local

environment.
Students explore a local park/nearby park/fruit
plantation/school garden or a garden at home. They take
Field work pictb!res/short videos of plants and insects and collect 40 min
specimens. They are encouraged to take notes/measurements
of the findings and search for information about the
surrounding plants.
Back at the classroom they have time to find information about
eco-friendly ways of dealing with pests/repellents (pests and
pesticides, what plants could be grown together, etc))
Analyses of the Formulating research question: For plant pest repellents and 50-40 rmin
results of field work | against mosquitoes: Citronella sp, Lavandula angustifolia,
Ocimum basilicum, Petroselinum crispum, Salvia rosmarinus,
Citrus limon (lemon juice), Allium sativum, vinegar, green soap
solution, cinnamon powder). Formulating hypothesis.
(Dependent on student level/ facilities) extraction of essential
oils (or this can be prepared by the teacher) preparing sprays
Practical work with eco-friendly pesticides, making a plan of composition of 30-90 min
plants growing close together (theoretical/making a plan for
testing.
. Make report/presentation of result using data (tables and
Analysing results of . . .
lab work and graphs). Eormulate the conclusion (confirm or reject 50-60 min
conclusion hypothesis). Results are presented to the other students.
Evaluating the method and the results.
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MILIJ@GVENLIG SKADEDYRSBEKZAMPELSE

Jorgen Petersen, Olgica Bajaldzieva, Kaisa-Helena Luht,
Karolina Ktosowska, F4atima Alexandra Correia

Lesson plan in Danish

Szt IBL pa oko venlige omvender sig, gor eleverne
opmaerksomme pa problemer med at bruge giftige stoffercer
(herbicider, pesticider osv.)

Kan vi vende udviklingen vha miljgvenlig afskraeekningsmidler?

L/ERINGSMAL, FZARDIGHEDER IKT VAERKTOGIER OG RESSOURCER
OG KOMPETENCER e planteapplikation (naturalistisk,
e Arbejde i grupper - deling af resultater plantenet), insektapplikationer
med andre grupper. (Google billedsagning)
e Opseetning af eksperimenter. e mikroskop pa telefon, tasker,
e Lzer om planter, insekter, pesticider, krukker, vand, seebe,
herbicider, fungicider, miljg. plastikflasker, frugtfluer, bladlus

Indvendt teenkning, analytisk
feerdigheder menneskers indflydelse pa
naturen.

Analyse og preesentation af resultater.

ELEVENS ROLLE

Eleverne bliver inddelt i grupper pa 4. | hver gruppe skal de tage prover af planter
angrebet af "skadedyr" som insekter, tage noter (hvilken slags plante/trae), og
hvor de er angrebet. Tag noter, saml prgver, optag korte videoer, noter ogsa
omkringliggende planter (er de pagrebet?). det samme kan anvendes pa
mennesker/kaeledyr angrebet af skadedyr (men kun observer).

Brug ansggningerne til identifikation af plante/skadedyr
Specifik rolle er at observere naturen, eleverne skal stille spgrgsmal (hvilket
skadedyr for hvilken plante, hvad er de biologiske mader at bekaempe
skadedyrene pa).

Find information om pesticider (hvordan de virker, og hvorfor det er et problem).
Find information om miljgvenlige afskreekningsmidler - hvordan laver vi dem,
hvordan tester vi om de virker.
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LARERENS ROLLE LZARINGSRUM
Facilitator - inspirerende ved Engagere, observere,
at stille spgrgsmal, bringe udforske, udvinde (a)
eksempler fra den virkelige klasseveerelse (b) lokal park,
natur (afheengigt af niveau). neerliggende park,

frugtplantage, derhjemme,
skolehave (c) klasseveerelse
(d) laboratorium.

VURDERING

Formativ feedback.

SUPPORTIVE MATERIALS

e Presentation: https://tinyurl.com/mw23u7e?7

e Technologies for extraction on essential oils:
https://www.unido.org/sites/default/files/2009-
10/Extraction technologies for medicinal and aromatic plants O.pdf

e BEST ORGANIC PESTICIDE FORMULA | Home made Pest Control Recipe:
https://www.youtube.com/watch?v=PKJOEMtz9jQ

¢ How to make horticultural soaps and organic insecticidal sprays from
household supplies: https://www.almanac.com/organic-pesticides

e Companion Planting Chart and Guide for Vegetable Gardens:
https://www.almanac.com/companion-planting-guide-vegetables

e Experimental setup:
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ80F19rUxQw2im/vi
ew?pli=1



https://tinyurl.com/mw23u7e7
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.youtube.com/watch?v=PKJOEMtz9jQ
https://www.almanac.com/organic-pesticides
https://www.almanac.com/companion-planting-guide-vegetables
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
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SCENARIE BESKRIVELSE

Aktivitet Detalje Varighed
Engagement: kort ppt om problemet med skadedyr/pesticider i haver,
Introduktion landbrug, frugtplantager, lokalmiljger. Udforskning (trin 1): eleverne 10 min
skal ud for at observere (afhaengigt af saesonen) det lokale miljg.
Udforskning (trin 1 - fortsat udendgrs):
Eleverne udforsker en lokal park/park i
Feltforskning naerheden{frugtplantagg/skolehave eller en have derhjemme. 40 rmin
De tager billeder/korte videoer af planter og insekter og samler
eksemplarer. De opfordres til at tage notater/malinger af fundene og
sgge information om de omkringliggende planter.
Trin 2
Tilbage i klassevaerelset har de tid til at finde information om
miljgvenlige mader at handtere skadedyr/afskraekningsmidler pa
(skadedyr og pesticider, hvilke planter der kan dyrkes sammen osv.)
Formulering af forskningsspgrgsmal.
Til planteskadeggrere og mod myg:
o Citronella sp
Analyser af * Vasker hende smalle blade
resultaterne af e Ocimum basilicum 20-40 min
feltarbejde o Persille sprgd
e Salvia rosmarinus
e Citrus limon (citronsaft)
e Allium sativum
* Eddike
* Grgn saebeoplgsning
* kanelpulver
Formulering af hypotese.
Trin3
(afhaengig af elevniveau/faciliteter)
udvinding af aeteriske olier (eller dette kan forberedes af laereren)
Praktisk forberede spray med miljgvenlige pesticider; .
. . 30-90 min
arbejde lave en plan for sammensaetning af planter, der vokser taet sammen
(teoretisk/lave en plan for test).
Foresldet laboratoriearbejde (se ppt): pa planter eller i laboratoriet.
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Aktivitet Detalje Varighed
Trin 4
Lav rapport/praesentation af resultat ved hjselp af data (tabeller

Analysere og grafer)

resultater af Formuler konklusionen (bekraeft eller afvis hypotese). .
. . 20-60 min
laboratoriearbejde | Resultater praesenteres for de andre elever (foran hele klassen
- og konkludere eller i matrixgrupper)

Trin5
Evaluering af metode og resultater.
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KESKKONNASOBRALIK TAIMEKAITSEVAHEND

Jorgen Petersen, Olgica Bajaldzieva, Kaisa-Helena Luht,
Karolina Ktosowska, Fatima Alexandra Correia

Lesson plan in ESTONIAN
Opilased tutvuvad taimi mdéjutavate kahjuritega,
saavad teada mirgiste ainete (herbitsiidid, pestitsiidid jne)
kasutamisega seotud probleemidest,
planeerivad keskkonnasobralikke torjemeetodeid taimede kaitseks.

OPITULEMUSED, OSKUSED JA IKT-VAHENDID JA RESSURSID
PADEVUSED e arvutid uurimistooks,

e Loodusteadusliku katse planeerimine, ettekande jaoks
teostamine ja vormistamine. e rakendused ja raamatud liikide

¢ RUhmatdd-koostdooskus. mé&aramiseks (iNaturalist,

¢ Katsete planeerimine, probleemi Plantnet)
lahendamise oskus. e suurendusklaasid putukate

¢ Taimede, putukate, pestitsiidide, tegevuse vaatamiseks
herbitsiidide, fungitsiidide e kotid, purgid, plastkolvid
tundmadppimine. putukate hoidmiseks ja

e Objektiivne mdétlemine, anallGUsioskus nendega to6dtamiseks
inimese mdju kohta loodusele. e puuviljakarbsed, lehetéid

e Tulemuste jagamine teiste rthmadega - katseobjektidena

esitlemis ja esinemisoskus.
e Tulemuste analUUsimine ja esitamine.

OPPIJA ROLL

Valitood 4-liikmelistes rihmades. Iga rihma tegevus:

e Uurida taimi, mida on rinnanud “kahjurid”, nagu néiteks putukad, tehke méarkmeid (milline
taim/puu) ja millist taimeosa rinnatakse. Koguda isendeid, salvestada pilte voi lUhikesi videoid,
markida Ules ka Umbritsevaid taimi (mis liigid ja kas need on mdjutatud?)

 Kasutada taimede/kahjurite tuvastamiseks rakendusi.

o Spetsiifiline roll on looduse vaatlemisel, dpilased peaksid esitama kisimusi (millise taime kahjur,
millised on kahjurite térje bioloogilised viisid).

» Jatkutegevused laboris: Leida teavet pestitsiidide kohta (kuidas need toimivad ja miks see
probleem on).

« Otsida teavet keskkonnasdbralike repellentide kohta - kuidas me neid valmistame, kuidas
testime, kas need toimivad.

» Planeerida ja viia labi praktiline uurimus.
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OPETAJA ROLL OPIKESKKOND
e Kirjutage tegevusjuhend. Koolitmbrus, kooliaed,
e Valige enne tundi valja erinevad l&hedalasuv park,
vaatluspaigad, kus oleks erinevaid taimekasvandus ja
taimi ja putukaid. labor/klassiruum.

e Selgitage kontseptsioonid ja
Ulesanne ning jagage 6pilased

. . . HINDAMINE
gruppidesse, selgitades samuti
ohutust ja reegleid. e Ettekanded
e Abistage valitddde ja klassiruumis e Enesehindamine ja 6pilaste
téb6tamise ajal, sealhulgas praktiliste tagasiside
t6dde tegemisel laboris. e Opetaja tagasiside

e Pange laboris valmis laborivahendid
ja hankige katsete jaoks vajalikud
taimed (nimekiri tegeuvst 3.etapis)

e Inspireerige, esitades klUsimusi,
tuues naiteid paris loodusest
(olenevalt tasemest).

ABISTAVAD MATERJALID:

e Esitlus (ingl k.) https://tinyurl.com/mw23u7e?

e Eeterlike 6lide ekstraheerimise meetodid:
https://www.unido.org/sites/default/files/2009-
10/Extraction _technologies for medicinal and aromatic _plants O.pdf

e BEST ORGANIC PESTICIDE FORMULA | Home made Pest Control Recipe:
https://www.youtube.com/watch?v=PKJOEMtz9jQ

e How to make horticultural soaps and organic insecticidal sprays from household
supplies: https://www.almanac.com/organic-pesticides

e Companion Planting Chart and Guide for Vegetable Gardens:
https://www.almanac.com/companion-planting-guide-vegetables

e Experimental setup (juhendis kasutatud sdéna “kindameetod”):
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?
pli=1



https://tinyurl.com/mw23u7e7
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.youtube.com/watch?v=PKJOEMtz9jQ
https://www.almanac.com/organic-pesticides
https://www.almanac.com/companion-planting-guide-vegetables
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
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TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus
LUhike ppt kahjurite/pestitsiidide probleemist aedades, pdllumajanduses,
Teema o . .
puuviljaistandustes, kohalikus keskkonnas. 10 min
tutvustus . . ) . . . .
Ohutuse ja reeglite ning Ulesande tutvustamine. Jagamine gruppidesse.
Opilased uurivad kohalikku parki/lahedal asuvat parki/
puuviljaistandust/kooliaeda vdi koduaeda.
« Piltide/IUhivideote tegemine taimedest ja putukatest ning taimedel
R olevatest kahjustustest ning isendite kogumine. .
Valitood - ) . . 9 . 9 . e . 35 min
« Markmete tegemine leidude kohta markmeid/madtmisi tegema ja
Umbritsevate taimede kohta teabe otsimine.
e plaani koostamine lahestikku kasvavate taimede liigilise
mitmekesisuse ja paiknemise kohta.
o Klassiruumis valitods koostatud plaani analUus.
» Teabe otsimine keskkonnasdbralike kahjurite/tdrjevahendite kohta
(kahjurid ja pestitsiidid, milliseid taimi voiks koos kasvatada jne).
e UurimiskUsimuse sdnastamine.
Taimekahjurite torjevahenditeks ja saaskede vastu:
R Citronella s
Valitodde P .
tulemuste Lavandula angustifolia
e Ocimum basilicum 20-40
anallus ja . . .
Petroselinum crispum min
katse . .
laneerimine Salvia rosmarinus
P Citrus limon (sidrunimahl)
Allium sativum
Aadikas
Rohelise seebi lahus
kaneelipulber
e HuUpoteesi sbnastamine
(séltub dpilase tasemest/vdimalustest)
» lahestikku kasvavate taimede koostise plaani koostamine (teoreetiline)
- katseplaani koostamine
Praktiline /. P o 30-90
LURMUS Soovitatavad laboritood: min
» eeterlike dlide ekstraheerimine (voi selle voib valmistada dpetaja)
e pihustite valmistamine keskkonnasdbralike pestitsiididega
e taimedel voi laboris katsete labiviimine nt kindameetodit kasutades
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Tegevus

Tulemuste anallUus
ja jarelduste
tegemine

Kirjeldus

RUhmas tulemuste pdhjal esitluse koostamine, kasutades vali- ja
praktilise t66 andmeid (sh pildid, liikide tutvustus, katse tulemuste
tabelid ja graafikud).

Jarelduse sdnastamine (kinnitage voi lUkake hlUpotees Umber).
Katse tugevuste, ndrkuste ja parandusettepanekute esitamine.

Kestus

30 min

Projekti
Idpetamine

Tulemused esitatakse teistele Opilastele.
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EKOJIOLWKU MHCEKTUUNOU

Jorgen Petersen, Olgica Bajaldzieva, Kaisa-Helena Luht,
Karolina Ktosowska, F4tima Alexandra Correia

Lesson plan in MACEDONIAN

HanpaBeTe HacTaBeH MN/aH 3a €KOJIOLWWKN MHCeKTULUMnam,
ocBecCcTyBaHe Ha yYeHMLUUTe 3a NpobneMuTe co Kopucterwe Ha
TOKCUUYHMU CyNCTaHUMMU (Xepbunumam nectTuumamn UTH.), Aanu MoXXxeMe
0a ro CME@HUMe TPEeHAOT CO KOPUCTEeHEe Ha €KOJIOWWKU peneneHTn?
(camMo pen oA UEeNOCHMOT NaH 3a NIeKuUja e NpUuKaXkaH osae).

LLEJI1 HA YMEHE, BELUTUHU U KOMNETEHLUUMA UKT AJNTATKU U PECYPCHU

e PaboTa BO rpynu - cnogenyBsare e annuvkaumja 3a
pes3yntaTtu Co Apyru rpynu. noeHTnduMKaumja Ha pacTeHuja

e [locTaByBarbe EKCMEPUMEHTMN. (iNaturalist, PlantNet),

e Yyerbe 3a pacTeHuja, UHCEKTU, MecTULmMon, annmMkKauuja sa
xepbuungun, GyHrmunoun, XKXMBoTHa noeHTndmrKaumja Ha MHCEKTH
cpenunHa. (Google picture search)

e OB6jeKTVBHO pa3MUCyBatse, * MUKPOCKOM Ha TenedoH, Kecu,
aHaNUTUYKUTE BELWTUHWM Ha NyreTo BnujaatT Ternu. Boga, canyH, niacTUYHK
BP3 NpupogaTa. KONMBU, OBOLLUHU MYLLIMYKW,

e AHanusa n npes3eHTauUMja Ha pe3ynTaTuTe. BOLLIKM

YJTOIrATA HA YYEHUKOT
YyeHnuuTte ke bupgaTt nogeneHu Bo rpynu og no 4. Bo cekoja rpyna Tpeba ga 3emMat
npuMepoLmn on pacTeHMja HanagHaTM of, ,LUTETHULM® KaKO MHCEKTU, Oa HanpasaT
6enewkn (KaKBO pacTeHMe/OpPBO) U Kage ce HanagHaTW.
MoproTeeTe 6enellkn, cobupajtTe NnpuMepoumn, CHMUMaAjTe KpaTKM Buaea, UICTO TaKa
3abeneeTe rm OKONHUTE pacTeHuja (oanu ce HanagHaTU?). UCcTOoTO MOXKe Ooa ce
NMPUMEHMN 3a nyreTo/MuUNeHnYnaTa HanagHaTm o WTeTHUUKM (Ho caMo
HabrbynyBajTe).
KopucTteTe rm annnmkaumnTe 3a nageHTndmKkaumja Ha pacteHuja/ wLTeTHULN.
CneuyndunyHa ynora e HabrbyaoyBareTo Ha NpupopgaTa, ydeHnumnte Tpeba ga
nocTaByBaaT Npallara (KOj LUTETHUK 3a KOe pacTeHue, Kou ce BUONMOLLKNTE HAaYUHN
3a KOHTpO/a Ha LWWTeTHUUUTE).
HajoeTe nHdopmaumm 3a nectmumonTe (Kako Tme GyHKLMOHMpPaaT 1 30LLUTO Toa e
npobneM). Hajoete MHPOPMaALIMM 32 EKONOLLKK peneneHTU - KakKo ' npaBuMe, KaKo
TecTupame n ganu genyesaar.
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YNOIrATA HA HACTABHUKOT MPOCTOP 3A YUYEHE
HacTaBHUKOT KaKo ¢daumnumtatTop- aHra)xupaj, HabroyayBsaj, UCTparXkyBaj,
MHCNUpUpa Co NoCTaByBare NpaLlama, naeanu (a) yunmnuHuua (6) nokaneH napk,
HOCere NpUMepPU oL peanHa npupoaa 611M30K NapkK, NaHTa¥a co oBollje, ooMa,
(BO 3aBMCHOCT O, HUBOTO). yuyunuwHa rpagmHa (B) yymnuuua (r)
nabopaTopwuja
OLIEHYBAME

q)OpMaTVIBHO ouLeHyBame.

SUPPORTIVE MATERIALS:

e Presentation: https://tinyurl.com/mw23u7e?7

e Technologies for extraction on essential oils:
https://www.unido.org/sites/default/files/2009-
10/Extraction technologies for medicinal and aromatic plants O.pdf

e BEST ORGANIC PESTICIDE FORMULA | Home made Pest Control Recipe:
https://www.youtube.com/watch?v=PKJOEMtz9jQ

¢ How to make horticultural soaps and organic insecticidal sprays from household
supplies: https://www.almanac.com/organic-pesticides

e Companion Planting Chart and Guide for Vegetable Gardens:
https://www.almanac.com/companion-planting-guide-vegetables

e Experimental setup:
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ80oF192rUxQw2im/view?

pli=1



https://tinyurl.com/mw23u7e7
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.youtube.com/watch?v=PKJOEMtz9jQ
https://www.almanac.com/organic-pesticides
https://www.almanac.com/companion-planting-guide-vegetables
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
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Ornuc HA CLUEHAPUOTO

AKTUBHOCT Oonuc BpeMeTpaewe
BoBeOHa aKTUBHOCT: KpaTka rnpeseHTalLmja 3a NpobeMoT co WTeTHULM/
necTMUMaOM BO rpagmHMTE, 3eMjO4e/1ICTBOTO, OBOLLUHUTE Hacaaw,

Bosep, NIOKanHuTe cpeanHu. 10 MUWH
NcTparkyBarbe (Yekop 1): ydeHUUMTe Tpeba Aa m3nesaT 3a 4a ja

Ha6]'by£l,yBaaT (3aBMCHO on ce30HaTa) JTOKaJiHaTa cpeaunHa.

NcTpaXkyBarbe (Yekop 1- MpoaoKyBa Ha OTBOPEHO):
YUeHULMTE NCTParXkyBaaT NokaneH napk / 6rm3ok napk / oBoLlHa

MNone Ha nnaHTaXka / yYmnuiiHa rpaguHa unuv rpaguHa goma.
nctpaxkyBarbe | Tue doTorpadmpaat/KpaTkm BUOEa of pacTeHmja U MHCEKTU U cobupaat
npuMepouu. Tue ce oxpabpyBaaT Aa npasaT 6eneLlki/Meperbe Ha
HaoouTe 1 ga 6apaaT MHPOPMaLMM 33 OKONTHUTE pacTeHuja.

40 MUH

Yekop 2
e Haszapg BO yuunHuMLUaTa TMe MMaaT BpeMe ga Hajoat MHbopMaumm 3a
EKOJTOLLIKM HaUYMHM Ha CrpaByBakbe CO LUTETHUL M/ peneneHTu
(lWUTEeTHUUM N MecTULKMON, KOW pacTeHWja b1 Moykene ga ce
oarnenyBaaT 3ae4Ho, UTH.)
o DopMynMparbe Ha UCTPaXKyBaYKo Mpallarse
3a cpeacTBa 3a 3alUTUTa Of LWUTETHULM Of, pacTeHMja M NPOTUB KOMapLLU:
o Citronellasp
Lavandula angustifolia
Ocimum basilicum
Petroselinum crispum
Salvia rosmarinus
Citrus limon (lemon juice)
Allium sativum
e Ouer
e PacTBOp of 3e/eH canyH
e LIMMET BO NpaB
DopMynmMparbe Ha xmnoTtesa.

AHanNm3a Ha
pesynraturte

20-40 MUH

Yekop 3

(BO 3aBMCHOCT Of1 BO3pacHa Ha ydeHULMTe/ KanaumTeTn) ekcTpakLmja Ha
eceHuMjanHm Macna (Mnm Toa MoXke Aa ro NoaroTBM HAaCTaBHUMKOT),
MOLrOTOBKA Ha CMPEejoBM CO EKOMOLLKKM NecTmumaon; m3paboTka Ha NnaH 30-90 MUH
3a COCTaB Ha pacTeHMja Kou pacTaT 61McKy efeH 0o apyr (teopetcku/
n3paboTka Ha MfaH 3a TecTupamse. NpeanoxkeHa nabopatopmcka
paboTa (BMAU ppt): Ha pacTeHuja UK Bo NabopaTopuja.

MpakTnyHa
paboTa
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AKTUBHOCT

AHanmsa Ha
nabapaTopuckaTa
paboTa 1 3aKIy4YoK

Oonuc

Yekop 4

HanpaBeTe n3BeLLTaj/Mpe3eHTalUmMja Ha pe3ynTaToT KOPUCTEjKM
rnopgatoumM (Tabenm n rpadUKoHM)

DopMynmMpajTe ro 3aK/y4oKOT (MoTBpAeTe Unn oTdpeTe ja
xmroTtesaTa).

Pe3ynTaTuTe UM ce Mpe3eHTMpPaaT Ha ApYrMTe ydeHnumM (npeq
LLenioTo ogaeneHre nnm Bo rpynu)

Yekop 5

OueHyBarbe Ha MeTodoT 1 pe3ynTaTuTe.

BpeMeTpaemne

20-60 MUH
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REPELENTE ECOLOGICO

Jorgen Petersen, Olgica Bajaldzieva, Kaisa-Helena Luht,
Karolina Ktosowska, Fatima Alexandra Correia

Lesson plan in PORTUGUESE

Fazer IBL sobre procedimentos ecologicamente corretos -
consciencializar os alunos sobre os problemas do uso de
substancias téxicas (herbicidas, pesticidas, etc.) - podemos reverter
a tendéncia usando repelentes ecologicamente corretos?
(apenas uma parte do plano de aula completo é mostrada aqui).

OBJETIVOS DE APRENDIZAGEM E FERRAMENTAS E RECURSOS DE TIC

COMPETENCIAS Aplicagéo sobre identificagdo de

e Trabalhar em grupos - compartilhar plantas (iNaturalista, PlantNet),

li O re inset
resultados com outros grupos. ap‘ cac;oets sobre insetos
e Configurar experiéncias. (pesquisa de imagens no Google)
. micr Spi m telefon |
e Aprender sobre plantas, insetos, ¢ oscop' ce eb? ofe, bolsas,
pesticidas, herbicidas, fungicidas, meio po'te.s, agua, sabao, Trascos
ambiente plasticos, moscas-da-fruta,
¢ Pensamento objetivado, habilidades pulgdes.
analiticas da influéncia humana na
natureza.

e Analise e apresentagéo de resultados.

PAPEL DO ALUNO

Os alunos serdo divididos em grupos de 4. Em cada grupo deverao recolher exemplares
de plantas atacadas por “pragas” como insectos, tomar notas (que tipo de planta/
arvore) e onde sdo atacadas. Faga anotagdes, colete espécimes, grave videos curtos,
observe também as plantas ao redor (elas estdo atraidas?). O mesmo pode ser
aplicado a humanos/animais de estimagado atacados por pragas (mas apenas observe)
Utilize os aplicativos para identificagdo de plantas/pragas
O papel especifico € observar a natureza, os alunos devem fazer perguntas (qual praga
para qual planta, quais sdo as formas bioldgicas de controlar as pragas).
Encontre informacgdes sobre pesticidas (como funcionam e por que sdo um problema).
Encontre informagdes sobre repelentes ecoldgicos - como os fabricamos, como
testamos se funcionam.
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PAPEL DO PROFESSOR ESPACO DE APRENDIZAGEM
Facilitador - inspirador fazendo (a) sala de aula
perguntas, trazendo exemplos da (b) parque local, parque proximo,
natureza real (dependendo do nivel). plantagcao de frutas, casa, horta escolar

(c) sala de aula
(d) laboratorio

AVALIACAO

Feedback formativo.

SUPPORTIVE MATERIALS:

e Presentation: https://tinyurl.com/mw23u7e?7

e Technologies for extraction on essential oils:
https://www.unido.org/sites/default/files/2009-
10/Extraction technologies for medicinal and aromatic plants O.pdf

e BEST ORGANIC PESTICIDE FORMULA | Home made Pest Control Recipe:
https://www.youtube.com/watch?v=PKJOEMtz9jQ

¢ How to make horticultural soaps and organic insecticidal sprays from household
supplies: https://www.almanac.com/organic-pesticides

e Companion Planting Chart and Guide for Vegetable Gardens:
https://www.almanac.com/companion-planting-guide-vegetables

e Experimental setup:
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ80oF192rUxQw2im/view?

pli=1



https://tinyurl.com/mw23u7e7
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.youtube.com/watch?v=PKJOEMtz9jQ
https://www.almanac.com/organic-pesticides
https://www.almanac.com/companion-planting-guide-vegetables
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
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Atividade

Introducao

DESCRICAO DO CENARIO

Detalhe

Envolvimento: breve ppt sobre o problema das pragas/pesticidas em
jardins, agricultura, plantagdes de frutas, ambientes locais.

Exploracdo (Etapa 1): os alunos devem sair para observar (dependendo
da estagao) o ambiente local.

Duracao

10 min

Trabalho de
campo

Exploracdo (Etapa 1- continuagao ao ar livre):

Os alunos exploram um parqgue local/parque préximo/plantacao de
frutas/horta escolar ou um jardim em casa.

Eles tiram fotos/pequenos videos de plantas e insetos e coletam
espécimes. Eles sdo incentivados a tomar notas/medicdes das
descobertas e procurar informagdes sobre as plantas vizinhas.

40 min

Andlise dos
resultados do
trabalho de
campo

Etapa 2

De volta a sala de aula, eles tém tempo para encontrar informacgdes
sobre formas ecoldgicas de lidar com pragas/repelentes (pragas e
pesticidas, que plantas podem ser cultivadas juntas, etc.)
Formular pergunta de pesquisa

(para ajuda veja a lista do professor)

Para repelentes de pragas de plantas e contra mosquitos:
Citronela sp

Lavandula angustipholia

Ocimum basilico

Petroselimum crispum

Salvia rosmarimus

Lim3do citrico (suco de limao)

Allium sativum

Vinagre

Solucao de sabdo verde

canela em po9)

Formular hipoétese

20-40 min

Trabalho
pratico

Etapa 3

(dependendo do nivel/instalacées do aluno)

Extracdo de 6leos essenciais (ou pode ser preparado pelo professor)
preparar sprays com pesticidas ecoldgicos.

Fazer um plano de composi¢cao de plantas crescendo proximas umas
das outras (tedrico/fazer um plano para testes.

Trabalho de laboratério sugerido (ver ppt): em plantas ou no laboratério.

30-90 MUH




Co-funded by the -
Erasmus+ Programme be /..:)t. ology Excckaro
of the European Union =, 8 0 o ’ —

Atividade Detalhe Duracgao
Etapa 4
- Fazer relatério/apresentagéo de resultado utilizando dados
Analise dos e
(tabelas e graficos).
resultados do ~ . . .
Formule a conclusao (confirme ou rejeite a hipotese). .
trabalho de . . 20-60 min
L Os resultados sao apresentados aos demais alunos (na frente
laboratério - e S
~ de toda a turma ou em grupos matriciais).
conclusao

Etapa 5
Avaliar o método e os resultados.
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DOMOWE REPELENTY

Jorgen Petersen, Olgica Bajaldzieva, Kaisa-Helena Luht,
Karolina Ktosowska, F4atima Alexandra Correia

Lesson plan in POLISH

Zréb IBL na temat ekologicznych repelentéw - uswiadomienie uczniom
problemoéw zwigzanych ze stosowaniem substancji toksycznych (herbicydy,
pestycydy itp.)Czy mozemy odwrécié¢ ten trend i zastosowaé ekologiczne

repelenty?
CELE NAUCZANIA, UMIEJETNO§CI |
KOMPETENCIE
e Praca w grupach - dzielenie sie wynikami z
innymi grupami.

NARZEDZIA | ZASOBY ICT
e Aplikacja (inaturalist, plantnet),

aplikacja do identyfikaciji
owadow (wyszukiwarka zdjec

¢ Konfigurowanie eksperymentow.
e Poznanie roslin, owadow, pestycydow,
herbicydow, srodkow grzybobodjczych,

Google).
e Mikroskop na telefon, torby,
stoiki, woda, mydto, plastikowe

kolby, muszki owocowe, mszyce.

ROLA NAUCZYCIELA
Facylitator - inspiruje poprzez
zadawanie pytan, przytaczanie

przyktadow z prawdziwej natury
(w zaleznosci od poziomu).

srodowiska.
e Myslenie przedmiotowe, zdolnosci
analityczne wptywu cztowieka na przyrode.
e Analiza i prezentacja wynikow.

ROLA UCZNIOW

Uczniowie zostang podzieleni na grupy
4-osobowe.W kazdej grupie powinni pobrac
okazy roslin zaatakowanych przez
»Szkodniki”, np. owady, zanotowac (jaki
rodzaj rosliny/drzewa) i miejsce, w ktérym
zostaty zaatakowane. Robi¢ notatki, zbierac
okazy, nagrywac krotkie filmy, notowac takze
otaczajgce rosliny (czy sg zaatakowane?).
To samo mozna zastosowac¢ w przypadku
ludzi/zwierzgt domowych zaatakowanych
przez szkodniki (ale tylko obserwowac).

PRZESTRZEN DO NAUKI

Angazuj, obserwuj, eksploruj,
wyodrebniaj (a) klase (b) lokalny
park, pobliski park, plantacje
owocow, w domu, szkolnym
ogrodzie (c) klase (d)
laboratorium.

OCENA
Ksztattujgca.
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MATERIALY POMOCNICZE

e Prezentacja: https://tinyurl.com/mw23u7e?7

e Technologie ekstrakcji olejkow eterycznych:
https://www.unido.org/sites/default/files/2009-
10/Extraction technologies for medicinal and aromatic plants 0.pdf

e NAJLEPSZA FORMUtA PESTYCYDOW ORGANICZNYCH | Domowy przepis na
zwalczanie szkodnikéw: https://www.youtube.com/watch?v=PKJOEMtz9jQ

e Jak zrobi¢ mydta ogrodnicze i organiczne spraye owadobodjcze z artykutow
gospodarstwa domowego: https://www.almanac.com/organic-pesticides

e Tabela sadzenia towarzyszgcego i przewodnik po ogrodach warzywnych:
https://www.almanac.com/companion-planting-guide-vegetables

e Eksperymentalny setup:
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ80F12rUxQw2im/vi
ew?pli=1



https://tinyurl.com/mw23u7e7
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.youtube.com/watch?v=PKJOEMtz9jQ
https://www.almanac.com/organic-pesticides
https://www.almanac.com/companion-planting-guide-vegetables
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
https://drive.google.com/file/d/1B60SdIGGkws2fxgpjTJ8oF19rUxQw2im/view?pli=1
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OPIS SCENARIUSZA

Czas
trwania

Szczegoty

Krétka prezentacja na temat problemu
szkodnikéw/pestycyddw w ogrodach, rolnictwie, plantacjach
Wprowadzenie owocowych, srodowiskach lokalnych. Uczniowie musza 10 min
wychodzi¢ na zewnatrz i obserwowac (w zaleznosci od pory
roku) lokalne srodowisko.

Uczniowie zwiedzajg lokalny park/pobliski park/plantacje
owocéw/ogrod szkolny lub ogréd przydomowy. Robia
Praca w terenie zdjecia/krétkie filmy roslin i owadow oraz zbierajg okazy. 40 min
Zachecamy ich do robienia notatek/pomiaréw znalezisk

i poszukiwania informacji na temat otaczajgcych je roslin.

Po powrocie do klasy maja czas na znalezienie informacji na
temat przyjaznych dla srodowiska sposobdw radzenia sobie ze
szkodnikami/repelentami (szkodniki i pestycydy, jakie rosliny
mozna razem uprawiac itp.). Formutowanie pytania

Analizy wynikéw badawczego: W przypadku srodkéw odstraszajgcych szkodniki
prac terenowych roslin i przeciwko komarom: Citronella sp., Lavandula
angustifolia, Ocimum basilicum, Petroselinum chrupiace, Salvia
rosmarinus, Citrus limon (sok z cytryny), Allium sativum, ocet,
roztwor zielonego mydta, cynamon w proszku). Formutowanie
hipotezy.

20-40 min

(W zaleznosci od poziomu ucznia/zaplecza) Ekstrakcja olejkow
eterycznych (lub moze by¢ przygotowana przez nauczyciela)
Praktyczna praca Przygotowanie opryskéow ekologicznymi pestycydami, 30-90 min
Sporzadzenie planu sktfadu roslin rosngcych blisko siebie
(teoretyczne/Stworzenie planu do testow.

Analiza wynikow Sporzadzenie raportu/prezentacji wynikéw wykorzystujac dane
pracy (tabele i wykresy). Sformutowanie wniosku (potwierdzenie .
. L L 20-60 min
w laboratorium lub odrzucenie hipotezy). Wyniki prezentowane sg pozostatym

i wnioski uczniom. Ocena metody i wynikéw.
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BIO-MASTERCHEF
(THE BEST WAY TO PRODUCE ALCOHOL)

Divna Karapancheva, Tiivi RUUtel, Anna Mucha, Ema Hristovska,
Liliana Peralta, Kent Tobiasen

Lesson plan in ENGLISH

Make a plan for the process of producing alcohol.
Choosing the right conditions to produce alcohol.

LEARNING OBJECTIVES, SKILLS ICT TOOLS AND RESOURCES
AND COMPETENCIES

thermometers, pH meters, timers,

scales, measuring cups, balloons

and ingredients: different kinds
of sugar, flour, starch, salt, honey,
yeast, vinegar, water, baking

soda, xylitol, ethyl alcohol

e Working in groups, sharing results
with other groups.

e Setting up hypothesis.

e Deciding which ingredients are best to
test alcoholic fermentation.

e Objected thinking, analytical skills of
humans influence on nature.

e Analysing and presentation of results. TEACHER'S ROLE
LEARNER’S ROLE e Organise groups.
Decide what equipment and e Brainstorms the students.
ingredients to use. e Shows materials/ingredients
Select hypothesis. (reactants)/equipment that
they may use in the
LEARNING SPACE experiment.

e Supervise the students' work.
e Help in completing the task,

ASSESSMENT answering questions,
enlightening them.

Schools laboratory.

The students present their hypothesis,
experiment and final results. The
MasterChef (teacher) will give
formative feedback of their work.
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SCENARIO DESCRIPTION

Activity
nr

Duration

Introductory activity: short presentation / story of the process of .
1. . 10 min
producing alcohol.
MasterChef: Considering ways of producing alcohol and .
2. . ) . . . 20 min
discussion of the best ingredients for producing alcohol.
3. Brainstorm with the students regarding fermentation. 10 min
4, Generating hypothesis. 10 min
Conducting laboratory experiments regarding the stated .
5. . 30 min
hypothesis.
6 Analy§|s and explaining the results of the conducted 15 min
experiment.
7 Making new experiments using substrat from nature such as 30 min
' fruits, corn, vegetables etc.
5 Revising the given hypothesis and considering the results of the 15 min
) new experiments.
Analysing and explaining the results of the new conducted .
. . . 20 min
experiments and presenting the results.
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BIO-MASTERCHEF
(DEN BEDSTE MADE AT PRODUCERE ALKOHOL PA)

Divna Karapancheva, Tiivi RUUtel, Anna Mucha, Ema Hristovska,
Liliana Peralta, Kent Tobiasen

Lesson plan in DANISH

Lav en plan for processen med at producere alkohol.
At veelge de rigtige betingelser for at producere alkohol.

LZARINGSMAL, FARDIGHEDER IKT VARKTBIER OG RESSOURCER

OG KOMPETENCER o .
termometre, pH-malere, timere,

e Arbejde i grupper - deling af resultater veegte, mélebaegre, balloner og
med andre grupper. ingredienser: forskellige slags

e Opstilling af hypotese. sukker, mel, stivelse, salt,

e Beslutte, hvilke ingredienser der er honning, geer, eddike, vand,
bedst til at teste alkoholisk geering. bagepulver, xylitol, ethylalkohol

¢ Indvendt taenkning, analytisk
feerdigheder menneskers indflydelse
pa naturen.

LARERENS ROLLE

e Analyse og praesentation af resultater. * Organisere grupper.
e Brainstormer eleverne.
ELEVENS ROLLE e Viser materialer/ingredienser
Beslut hvilket udstyr og hvilke (reaktanter)/udstyr, som de
ingredienser der skal bruges. kan bruge i forsgget.
Sorter hypotese. e Supervisere elevernes arbejde.
e Hjeelp til at fuldfgre opgaven,
LARINGSRUM besvare spgrgsmal, oplyse
dem.

Skoles laboratorium.

VURDERING
Eleverne preaesenterer deres hypotese,
eksperiment og endelige resultater.
MasterChefen (leereren) vil give
formativ feedback pa deres arbejde.
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SCENARIE BESKRIVELSE

Aktivitet Detalje Varighed
Indledende aktivitet: kort praesentation/historie om processen .
1 10 min
med at producere alkohol.
5 MasterChef: overvejelse af mader at producere alkohol pa og 50 min
' diskussion af de bedste ingredienser til at producere alkohol.
3. Brainstorm med eleverne vedrgrende fermentering. 10 min
4, Generering af hypoteser. 10 min
Udfgrelse af laboratorieforspg vedrgrende den angivne .
5. 30 min
hypotese.
o. Analyse og forklaring af resultaterne af det udfgrte forsgg. 15 min
7 Lave nye eksperimenter med substrat fra naturen som frugt, 30 min
' majs, grgntsager mv.
Revidering af den givne hypotese og overvejelse af resultaterne .
8. . 15 min
af de nye eksperimenter.
9 Analysere og forklare resultaterne af de ny udfgrte forsgg og 50 min
' praesentere resultaterne.
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BIO-PEAKOKK

(PARIM VIIS TOOTA ALKOHOLLI)

Divna Karapancheva, Tiivi RUUtel, Anna Mucha, Ema Hristovska,
Liliana Peralta, Kent Tobiasen

Lesson plan in ESTONIAN

Selle praktilise t66 eesmark on saada teada, milline roll on
mikroorganismidel orgaaniliste iUhendite tootmisel. Mis on
kaarimine? Ja kuidas on koige lihtsam toota aloholi?

LZARINGSMAL, FARDIGHEDER
OG KOMPETENCER

e ajurunnak

e rUhmatéd

e ideede genereerimine

e hUpoteesi plstitamine

e praktiline laboratoorne t66

e eluslooduses esinevate protsesside
kasitlemine ja mdistmine

e inimese modju elusloodusele

OPPIJA ROLL

Pakub valja ideid, millest alkoholi vbiks
teha ja nimetab protseduuriks
vajaminevad té6vahendid, varustuse.
PUstitab hUupoteesi.

OPIRUUM
Koolilabor.

HINDAMINE

Praktilise t606 esitlus (esitlus, video,
animatsioon vms).

VAJALIKUD TOOVAHENDID

termomeeter, pH-mMoo6tja, taimer,
kaalud, uhmer, klaasndud,
erinevad koostisosad: erinevad
suhkrud, mesi, tarklis, sool, jahu,
parm, dadikas, vesi,
klUpsetuspulber, ksulitool, etanool

OPETAJA ROLL

e Opetaja moodustab riihmad.

e Viib labi ajurinnaku.

e Pakub valja ja esitleb
toiduaineid ja vahendeid
alkoholi tootmiseks,
eksperimendiks.

e Suunab hlpoteesi
pUstitamisele.
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TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus
: Kuidas probleem lahendada? 10 min
' Leida lihtsaimad, parimad viisid alkoholi tootmiseks.
2. Ajurinnak, ideede genereerimine, hupoteesi pustitamine. 10 min
Vajaminevate todvahendite valjaselgitamine. Olulise ja .
3. . . o . 10 min
vahemolulise pdhjendamine.
4, HUpoteesi pustitamine 10 min
Infootsing ja eksperiment (praktiline t6d). Erinevate infoallikate
5. abil alkoholi tootmise voimaluste selgitamine. 30 min
Katse teostamine.
Tulemused, hupoteesi kontroll, analUus: katse jalgimine,
6. tulemuste Ulevaatamine, kontroll. Jareldustele, hupoteesi 30 min
analUusile suunamine
7 Tee uus katse, kasutades looduslikke suhkrurikkaid vilju: 20 min
’ kdéogiviljad, puuviljad.
g Vaata Ule eelnev hUpotees ja tulemused. Vordle varasema 15 min
) katsega.
Amallusi ja selgita kahe katse tulemusi ning esitada .
. J g 9 20 min
tulemused.
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BIO-MASTERCHEF
(HAJOOBAP HAYUH HA NPOU3BOACTBO HA AJIKOXOJ1)

Divna Karapancheva, Tiivi RUUtel, Anna Mucha, Ema Hristovska,
Liliana Peralta, Kent Tobiasen

Lesson plan in MACEDONIAN

HanpaBeTe HacTaBeH MNJsiaH 3a NPoOU3BOACTBO Ha aJIKOXO/.
0p.6upa|-be Ha TOYHU YyCNOBU 3a NPOU3BOACTBO Ha aJiIKOXon

UEJIN HA YYEHSE, BELUTUHU U
KOMMETEHUUU

e PaboTa BO rpynu - cnogenyBpame
pes3ynTaTtu co Opyru rpynu.
e [locTaByBare XMMNoTesu.

e OTKpMBatbe KOM COCTOjKM ce Hajaobpwm

3a TecTmpare n pepMeHTaumja Ha
ankoxon.

e O6jeKTUBHO pa3MuUcnyBarse,
aHaNUTUYKUTE BELUTUHW Ha NyreTo
BNMjaaT BP3 npupogaTa.

e AHanusa un npeseHTauMja Ha
pesyntatuTe.

YJTIOTATA HA YHEHUKOT
OpnyJyyBare KOja onpeMa u
MaTepujanun Ke ce KopucTar.
MocTaByBare Ha xmnoTeaa.

MPOLEEHKA

YyeHnuUTE 'Y NpeseHTUpaaT cBoOUTE
XUMOTE3U, EKCMNEPUMEHTU U KPajHU
pe3yntatun. MasterChef (HacTaBHUKOT)
noToa gasa ¢opMaTMBEH NOBpPAaTEH
OAroBOp 3a HMBHaTa paboTa.

UKT AJTIATKN U PECYPCHU

TepMoMeTap, pH-MeTap,
CTOMEPKMU, CKanu, YallKmn 3a
Meperbe, BanoHM N COCTOjKU:
pasnMYHM BUOOBU Ha LLEKep,

6palwHoO, CKpob, con, Mepn, KBacel,

oueT, BOOa, cona bukapboHa,
KCUNNTON, eTUN anKoXon.

YJ1IOrATA HA HACTABHUKOT

OpraHunsnpare rpynu.

Bypa Ha ngen co yyenunuyuTe.
MpeTcTaByBare Ha
MaTepujannuTe, COCTOjKUTE U
onpemMaTa Koja Ke ce KOpUCTU
BO eKCNepmMeHTUTE.
HapornepyBarbe Ha paboTaTa Ha
ydyeHuumTe.

MoMoLl Npwu 3aBpLUyBar€ Ha
3agaynTe n ogroBapare Ha
npawama.

MPOCTOP 3A YUYEHE
YuyunuwHa nabopaTtopwuja.
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AKTUBHOCT BpemMeTpaemne

: BoBefHa aKTMBHOCT: KpaTka npe3eHTalnja/nprkasHa 3a 10 MUK
' HAYMHOT KaKo ce Npou3BenyBa aJIKOXor.
MasterChef: pa3srnenyBarbe Ha Ha4YMHM 3a MPOU3BOACTBO Ha
2. aNKOXos M AMCKYCUja 3a HajaobpuTe COCTOjKM 3a NpaBeHbe Ha 20 MUH
ANTKOXOJ.
3. Bypa Ha naen 3a 3Haera Ha ydeHunumTe 3a pepMeHTaumja. 10 MUH
4, NocTaByBarbe Ha XMMoTe3a. 10 MUH
5 3BenyBarbe Ha eKCrnepuMeHTM Bo labopatopuja Bp3 6a3za Ha 20 MUH
’ rmocTaBeHaTa XxmrnoTesa.
6 AHanun3a n objacHyBarbe Ha pPe3ynTaTuTe o4 CMPOBEOEHMNOT 15 MU
' €KCMEePUMEHT.
7 MpaBere Ha HOBU eKCMNePUMEHTU KOPUCTEJKMN MPUPOOHM 20 MUH
’ CyMncTpaTV M TOoa OBOLLje, MYEHKA, 3eNeHYyLN.
g MpoBepkKa (peBmanparbe) Ha MOCTaBeHaTa XxMnoTesa U 15 Mun
) pa3rnenyBarbe Ha pe3yntatuTe o4 HOBUTE EKCNEPUMEHTU.
9 AHanmnsa 1 objacHyBarse Ha pe3ynTaTuTe o CNpoBeAeHUTE 50 MUH
) EKCMepUMEHTU N Npe3eHTauMja Ha CTEKHATUTE 3HaeHa.




Co-funded by the —
Erasmus+ Programme be@t srm?m

of the European Union SN v —

BIO-MASTERCHEF
(A MELHOR FORMA DE PRODUZIR ALCOOL)

Divna Karapancheva, Tiivi RUUtel, Anna Mucha, Ema Hristovska,
Liliana Peralta, Kent Tobiasen

Lesson plan in PORTUGUESE

Faca um plano para o processo de producao de alcool.
Escolher as condi¢gdoes adequadas para produzir alcool.

OBJETIVOS DE APRENDIZAGEM E
COMPETENCIAS

e Trabalhar em grupos - partilha de
resultados com outros grupos.

e Configurar hipotese.

e Decidir quais ingredientes sao
melhores para testar a fermentagéao
alcoodlica.

¢ Pensamento orientado, competéncias
analiticas da influéncia humana na
natureza.

e Analise e apresentagéo de resultados.

PAPEL DO ALUNO

Decide quais os equipamentos
e ingredientes usar.
Classificar hipotese.

AVALIACAO

Os alunos apresentam a sua hipotese,
experiéncia e resultados finais. O
MasterChef (professor) dara feedback
formativo do seu trabalho.

FERRAMENTAS E RECURSOS DE TIC

Termometros, medidores de pH,
cronometros, balangas, copos
medidores, baldes e ingredientes:
diferentes tipos de agucar,
farinha, amido, sal, mel, fermento,
vinagre, agua, bicarbonato de
sodio, xilitol, alcool etilico.

PAPEL DO PROFESSOR

e Organizar grupos.

e Faz brainstorming com o0s
alunos.

e Mostra materiais/ingredientes
(reagentes)/equipamentos que
poderao utilizar no
experimento.

e Supervisionar o trabalho dos
alunos.

e Ajuda na conclusdo da tarefa,
respondendo perguntas,
esclarecendo-as.

ESPACO DE APRENDIZAGEM
Laboratorio da escola.
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DESCRIGAO DO CENARIO

Atividade/Detalhe Duracgao

: Atividade introdutéria: breve apresentacdo/histéria do processo 10 min
' de producédo do alcool.
5 MasterChef: considerando formas de producao de alcool e 50 min
' discussao dos melhores ingredientes para a producao de alcool.
3. Brainstorm com os alunos sobre fermentacao. 10 min
4, Formular uma hipodtese. 10 min
Conduzir experiéncia de laboratdrio em relacao a hipdtese .
5. 30 min
declarada.
6. Analise e explicacao dos resultados da experiéncia realizada. 15 min
7 Fazer novas experiéncias utilizando substratos da natureza 20 min
’ como frutas, milho, vegetais etc.
g Rever a hipdtese dada e considerar os resultados das novas 15 min
' experiéncias.
9 Analisar e explicar os resultados das novas experiéncias 50 min
' realizadas e apresentar os resultados.
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BIO-MASTERCHEF
(CZYLI JAK WYPRODUKOWAC ALKOHOL)

Divna Karapancheva, Tiivi RUUtel, Anna Mucha, Ema Hristovska,
Liliana Peralta, Kent Tobiasen

Lesson plan in POLISH

Lekcja zostata przygotowa i opracowana dla uczniéw w wieku 17-19
lat, ale moze zosta¢ przeprowadzona dla uczniéw klas mtodszych,
po odpowiednim zaadoptowaniu materiatéw do wieku uczestnikow.
W trakcie projektu uczniowie planuja i przeprowadzaja
doswiadczenia w celu wyprodukowaniu alkoholu etylowego,
z ré6znych produktéw dostepnych w zyciu codziennym.
ICT - NARZEDZIE Z KTRORYCH
UCZNIOWIE BEDZIEMY KORZYSTAC
Metoda IBSE (Inquiry-Based Science
Education), czyli nauczanie przez
dociekanie, jest podejsciem do edukaciji,
ktore stawia na aktywne angazowanie
uczniow w proces nauki. Uczniowie sg ROLA NAUCZYCIELA
zachecani do zadawania pytan,
przeprowadzania badan, analizowania
danych oraz formutowania wnioskow.
W tej metodzie zadania majag charakter
otwarty i wymagajg od uczniow
zaangazowania w caty proces badawczy.

Komputer, tablica interaktywna,
materiaty do przeprowadzenia
doswiadczen.

e Organizuje grupy.

e Przeprowadza burze mozgow
wsrod uczniow.

e Pokazuje materiaty/sktadniki
(reagenty)/sprzet, ktoérych
mogag uzy¢ w eksperymencie.

e Nadzoruje prace uczniow.

UCZEN . .
¢ Pomaga w wykonaniu zadania,
Zdecyduje jakiego sprzetu odPo’w!ada ha Pytania,
i sktadnikéw uzyje. wylasnia
Wybiera hipoteze. OCENA
Studenci przedstawiajg swojag
PRZESTRZEN DO NAUKI hipoteze, eksperyment i wyniki
koncowe. MasterChef (nauczyciel)
Szkolne laboratorium przekaze ksztattujgcag informacije

zwrotng na temat ich pracy.
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OPIS SCENARIUSZA

Szczegoty Czas trwania

Zajecia wprowadzajace: krotka prezentacja/historia procesu

! produkcji alkoholu. 10 min

5 MasterChef: Rozwazanie sposobdw produkcji alkoholu i 50 min
’ omowienie najlepszych sktadnikéw do produkcji alkoholu.

3 Przeprowa?zeme burzy mézgdéw z uczniami na temat 10 min

fermentacji

4, Stworzenie hipotezy 10 min

5 Przeprowadzenie eksperymentow laboratoryjnych w zakresie 20 min
' postawionej hipotezy.

6 Analiza i objasnienie wynikow przeprowadzonego 15 min

eksperymentu.

Wykonywanie nowych eksperymentoéw z wykorzystaniem
7. substratéw pochodzacych z natury, takich jak owoce, 30 min
kukurydza, warzywa itp.

Rewizja postawionej hipotezy i uwzglednienie wynikdw nowych

, 15 min
eksperymentow.

Analiza i wyjasnienie wynikéw nowo przeprowadzonych

. . o 20 min
eksperymentdw oraz prezentacja wynikow.
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LICHENS - PLANTS OR FUNGI?

Ivana Nestorovska Poposka, Peter Windfeldt,
Cristina Kaska, Aneta Tulacz

Lesson plan in ENGLISH

Make IBL on what kind of organisms are the lichens - the students
need to explore and make a proper differentiation of lichens.

LEARNING OBJECTIVES, SKILLS

AND COMPETENCIES TEACHER'S ROLE

e To divide the students into
groups and give them proper
directions of how to collect
samples.

e Supervising.

e Guiding groups individually.

e Moderating groups
presentations.

e Leading discussion to the end
of the topic.

e Working in groups, sharing results with
other groups.

e Collecting samples from nature and
dividing samples into groups (moss and
lichens) and creating characteristics of
the systems.

e Learning about plants, fungi, lichens,
environment, the role and importance of
lichens for the environment and humans.

e Objected thinking, analytical skills of
humans influence on nature.

e Analysing and presentation of results.

LEARNER’S ROLE

e Listen, go outside of the school and collect
samples.

e Students have to create characteristics how to
recognize mosses or lichens and divide their
samples under right label, using observation,
technology and literature.

e Group discussion, observe collection and
systemize (find common characteristics) for each
group (moss and lichens).

e Presenting results and creating common poster.
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LEARNING SPACE ASSESSMENT
Schools laboratory, local park The students present their
or nearby park, school garden. experiment and final results. The

teacher will give formative feedback
of their work.

SCENARIO DESCRIPTION

Activity Detail Duration

Introduction of the challenge. Proper differentiation of .

1. . 5min
lichens.

2. Collecting samples from nature. 15-20 min

3 Dividing samples into groups (moss and lichens) and 30 min

’ creating characteristics of the systems.
4, Analysing and explaining the results of each group. 30 min
5. Summarize the lesson. 5-10 min
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LAV - PLANTER ELLER SVAMPE?

Ivana Nestorovska Poposka, Peter Windfeldt,
Cristina Kaska, Aneta Tutacz

Lesson plan in DANISH

Lav IBL p3a, hvilken slags organismer laverne er - eleverne skal
udforske og lave en korrekt differentiering af lav.

IKT VAERKTBIER OG RESSOURCER

L/ERINGSMAL, FARDIGHEDER
OG KOMPETENCER

Arbejde i grupper, deling af resultater
med andre grupper.
Indsamling af prgver fra naturen og
opdeling af praver i grupper (mos og
lav) og skabe karakteristika for
systemerne.
Leer om planter, svampe, lav, miljg,
lavens rolle og betydning for miljget
0og mennesker.
Objektiv teenkning, analytiske
feerdigheder hos mennesker
indflydelse pa naturen.
Analyse og preaesentation af resultater.

ELEVENS ROLLE

Lyt, gé uden for skolen og saml prover.
Eleverne skal skabe karakteristika,
hvordan man genkender mosser eller
laver og deler deres prgver under den
rigtige etiket ved hjeelp af observation,
teknologi og litteratur.
Gruppediskussion, observer indsamling
og systematiser (find feelles kendetegn)
for hver gruppe (mos og lav).
Preesentation af resultater og skabelse
af feelles plakat.

Planteanvendelse
(naturalistisk, PlantNet).
Poser, krukker, plastikflasker.
Power Point-preesentation,
projektor og computer,
smartphones med internet.
Sporing og veerktgjer til at
indsamle prgver.

Kikkert, forstgrrelsesglas,
bagger.

Plakatpapir og tuscher.

LARERENS ROLLE

At inddele eleverne i grupper og
give dem en ordentlig
vejledning i, hvordan man
indsamler prover.
Supervision.

Vejledning af
individuelt.

Moderere
gruppepreesentationer.
Fgre diskussion til slutningen af
emnet.

grupper
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LARINGSRUM VURDERING
Skoles laboratorium, lokal Eleverne preesenterer deres
park eller neerliggende park, eksperiment og de endelige
skolehave. resultater. Leereren vil give formativ

feedback péa deres arbejde.

SCENARIE BESKRIVELSE

Aktivitet Detalje Varighed
1 Introduktion af udfordringen. Korrekt differentiering af 5 min
’ lav.

2. Indsamling af prgver fra naturen. 15-20 min
Inddeling af prgver i grupper (mos og lav) og skabe .

3. . 30 min
karakteristika for systemerne.

4, Analysere og forklare hver gruppes resultater. 30 min

5. Opsummer lektionen. 5-10 min
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SAMBLIKUD - TAIMED VOI SEENED?

Ivana Nestorovska Poposka, Peter Windfeldt,
Cristina Kaska, Aneta Tulacz

Lesson plan in ESTONIAN

Opilased koguvad loodusest erinevaid samblikke ja taimi. Seejarel uurivad
neid, otsivad erinevusi ja sarnasusi ning arutlevad, mis eristab samblikke
taimedest ja seentest. Opetaja suunab ja juhib protsessi, et dpilased
suudaksid ise valja moelda siisteemi, mille alusel kogutud proove
rihmitada. Lisaks saavad opilased kasutada materjalide abi, et enda
loodud siisteemile kinnitust leida voi taiendada.

Opilased tutvustavad enda tehtud t66d teistele dpilastele, tehes enda
tulemustest ja jareldustest plakati.

Ulesanne on 8. klassi kordamiseks kevadel, et korrata labi épitu (taimed,
seened, samblikud) ning kinnistavad enda teadmised labi aktiivse
praktilise t66.

EESMARGID, OSKUSED, IKT VAHENDID JA RESSURSID
) PADEVUSED
Opilased kordavad talvel 6pitud teooria

labi praktilise tegevuse, kus dpilane on
aktiivses rollis.

Opilased saavad selgeks, kuidas tunda
looduses ara samblikud.

TO6b6tamine grupis ja tulemuste jagamine

¢ Taimede maaramisrakendused
(iNaturalist, PlantNet).

e Kotid, purgid, karbid.

e PowerPoint esitlus, projektor ja
arvuti, nutitelefonid

. . internetiga.
te..l,St.e gruppldega. . e Proovide kogumiseks vajalikud
e Naidiste kogumine loodusest ja nende t&8riistad

slstematiseerimine (sammal ja
samblikud, taimed jne.), seejarel
sUsteemide Kirjelduste loomine.
Objektiivhe métlemine ja anallutiliste
oskuste arendamine.

Tulemuste sGnastamine ja esitlemine.

e Binokulaar/mikroskoop,
suurendusklaas, raamatud
(maarajad, dpikud jne).

e Plakatipaber ja markerid.
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OPILASE ROLL OPETAJA ROLL
e Kuulamine, proovide kogumine. o Opilaste jagamine gruppidesse ja
e Kogutud proovide analtuUs. neile dige suuna andmine
Vaatlusandmetele lisaks IKT vahendid proovide kogumiseks.
ja Kirjandus. e Jarelevalve proovide kogumise
e Kirjelduste loomine, kuidas samblikke ajal, vajadusel ndustamine.
taimedest eristada. e Gruppide individuaalne
e Tulemuste esitamine ja Uhise plakati juhendamine t66 kaigus.
loomine. e Gruppide esitluste

modereerimine.
e Arutelu juhtimine teema I6puni.

OPIKESKKOND HINDAMINE
Kooli labor/klass, kohalik park voi Opilased esitlevad oma tulemusied
l&hedal asuv park, kooliaed. postrina.

Opetaja annab nende t&dle tagasisidet.

TUNNIKAVA ON KOOSTATUD PAARISTUNNI KOHTA (2*45 MIN)

Tunni tegevuse kirjeldus Kestus

1 Ulesande tutvustamine, juhendite andmine, gruppide 5 min
' moodustamine.

2. Proovide kogumine dues. 15-20 min
Proovide sustematiseerimine, uurimine ning kirjelduste .

3. . 30 min
koostamine.

4. | Plakatite koostamine ja tutvustamine. 30 min

5. | Tunni kokkuvéte ja anallus. 5-10 min
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JINMWAU - PACTEHUIJA UJIN TABA?

MBaHa HecTopoBcka [Monocka, MNeTtep BuHadenT,
KpuctnHa Kacka, AHeTa Tynad

Lesson plan in MACEDONIAN

Ynortpe6a Ha UBJ1 3a cooaBeTHa uaeHTUdMKaLUMja Ha NULLIaAUTe -
ydyeHuuuTte Tpeba aa ncrtpaxkyBaaT U Aa HanpaBsaT cooABeTHa
andepeHUuMjaumja Ha nuwIauTe.

LEN HA YYEHE, BELUTUHU U UKT ANATKHU U PECYPCU
KOMMNOETEHUMNUN
e AnnuKaumja 3a pacTeHwuja
e PaboTa BO rpynu - cnogernyBatre (iNaturalist, PlantNet).
pe3ynTtaTtun Cco Oopyrum rpynu. o Kecuuku, Ternun, NnnacTuUHU
e Cobuparse NMMepoLM o NpupopdaTta u capnoBMu.
nogenba Ha NpuMepoLMUTe BO rpynu e Power Point Presentation,
(nMwawn n MOBOBU) N Kpenpare Ha NPOeKTop 1 KoMMjyTep, smart
KapaKTepUnCTMKM 3a Cel-(Oj CNUCTEeM. Teﬂed)OHVl CO MHTEepHeT.
¢ Yyerbe 3a pacTeHUja, rabu, nuiiam, e AnaTKu 3a cobupatrbe Ha
YXMBOTHa cpenunHa, ynorarta u npmMepouu.
3HaYereTo Ha NMLanTe 3a Nyreto u e Jlyna, KHUMK, y4eBHULUM.
XMBOTHAaTa cpennHa. e XaMep v MapKepu.
e O6jeKTUBHO pa3MuUcnyBarse,
aHaNUTUUYKNTE BELUTUHU Ha NyreTo YNOrATA HA HACTABHUKOT
BNMjaaT BP3 npupopgaTa. e [larnnogoennm ydeHmumMTe BO
e AHanusa un npeseHTauMja Ha reynu v ga M gane coonBeTHU
pesynTtaTtuTe. HACOKM KaKo ga cobupaar
npuMepoLun.

e MeHTOpPCTBO.

e lHOMBMOyanHo BOOEHE Ha
CeKoja rpyna.

e Mopgepwupare Ha
npeseHTaumnTe Ha rpynu.

e Bopoerbe OMUCKyCUja 00 KpajoT Ha
TemaTa.



Co-funded by the _
Biology Educators

Erasmus+ Programme be@t Shaping Tomonow
of the European Union SN v —

YJIOrATA HA YHYEHUKOT

e [0 cnywaaT HaCTaBHUKOT BHMMATENIHO 38 HACOKUTE LWWTO UM I flaBa, usneryeaaTt
oA YyYUNULLITETO U cobupaaT NnpuMepoLn.

e MoTpebHO e yyeHLUTe fa KpenpaaT KapaKTEPUCTUKM KaKo fa rm npenosHaBaaT
MOBOBUTE UNW NULLAUTE U fa r'M NogenaTt HUBHUTE NMPUMepoL M BO COOOBETHATA
rpyna npeky HabrbynyBare, KOPUCTEJKN NnTepaTypa U TeEXHOOrnja.

e [pynHa guckycwuja.

e [pe3eHTaumMja Ha pesynTaTuTe U n3paboTKa Ha 3aeHNYKN xaMep/nocTep.

MPOCTOP 3A YUYEHE MPOLLEEHKA
JlabapaTopmnja BO y4unuiTeTo, YyeHuumnTe rm NnpeseHTUpaaT cCBoUTe
NoKaneH napK nnm napk Bo EKCMNEepPUMEHTU N KpajHU pesynTaTu.
6n13nHa, y4nnumLieH geop. HacTaBHMKOT NoToa faea

dopMaTmMBEH NoBpaTeH OAroBop 3a
HUBHaTa paborTa.

NJAH HA AKTUBHOCTU

AKTUBHOCT OeTtanun BpeMeTpaeme
1 BoBe[n BO Mpeaun3BMKOT, Kako fa i pasfnnkyBaaT 5 MUH
' nuwawuTe.
2. Cobuparbe NpuMepoLmn o npupoaaTa. 15-20 MunH
Mogen6a Ha NpyMpoLUTe BO rpynm (MOBOBU U
2 NULWan) N Kpenpare Ha KapaKTePUCTUKM 3a CEKOJ 20 MUK
) CUCTEM MPEKY OMncepBaLMja, UCTPaXKyBaHe U
aHanusa.
AHanumsa n NpeseHTaumja Ha pe3ynTaTmTe Ha CeKoja
4, P ! pe3y ) 30 MUH
rpyna.
5. Pe3nMumparbe Ha nekumnjaTa. 5-10 MUH
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LIQUENES - PLANTAS OU FUNGOS?

Ivana Nestorovska Poposka, Peter Windfeldt,
Cristina Kaska, Aneta Tulacz

Lesson plan in PORTUGESE

Faca IBL sobre que tipo de organismos sido os liquenes - os alunos
precisam explorar e fazer uma diferenciacao adequada dos

liquenes.
OBJETIVOS DE APRENDIZAGEM E FERRAMENTAS E RECURSOS DE TIC
COMPETENCIAS e Aplicagado sobre plantas

e Trabalhar em grupos - compartilhar (iNaturalista, PlantNet).
resultados com outros grupos. e Sacos, potes, frascos plasticos.

e Coletar amostras da natureza e dividir » Apresentagdo em PowerPoint,
amostras em grupos (musgos e projetor e computador,
liguenes) e criar caracteristicas dos smartphones com internet.
sistemas. e Ferramentas para colheita de

e Aprender sobre plantas, fungos, amostras.
liquenes, ambiente, o papel e a * Bindculos, lupa, livros.
importancia dos liquenes para o e Papel péster e marcadores.

ambiente e para o homem.
¢ Pensamento direcionado,

competéncias analiticas da influéncia PAPEL DO PROFESSOR

humana na natureza.

o ) e Dividir os alunos em grupos e
e Analise e apresentacgao de resultados.

dar-lhes instru¢gées adequadas
sobre como coletar amostras.

e Supervisao.

e Orientar grupos
individualmente.

e Moderar as apresentagdes dos
grupos.

e Conduzir a discussao ate o final
do topico.
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PAPEL DO ALUNO

e Ouve, sai da escola e recolhe amostras.

e Os alunos tém que criar caracteristicas de como reconhecer
musgos ou liquenes e dividir as suas amostras sob rotulo
correto, utilizando observagéo, tecnologia e literatura.

e Discussdo em grupo, observagao da recolha e sistematizagéao
(encontrar caracteristicas comuns) para cada grupo (musgos e
liquenes).

e Apresentagdo de resultados e criagdo de cartaz comum.

ESPACO DE APRENDIZAGEM AVALIAC,’AO
Laboratodrio da escola, parque Os alunos apresentam a sua
local ou proximo, jardim da experiéncia e resultados finais. O
escola. professor dara feedback formativo

do seu trabalho.

DESCRICAO DO CENARIO

Atividade Detalhe Duragao

: Introducao do desafio, diferenciacao adequada de 10 min
' liguenes.
2. Coleta de amostras na natureza. 20 min
3 Dividir amostras em grupos (musgos e liqguenes) e criar 10 min

' caracteristicas dos sistemas.
4, Analisar e explicar os resultados de cada grupo. 10 min
5. Resumo da aula. 30 min
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POROSTY - ROSLINY CZY GRZYBY?

Ivana Nestorovska Poposka, Peter Windfeldt,
Cristina Kaska, Aneta Tulacz

Lesson plan in POLISH

Whnioski z przerowadzonej lekcji i rekomendacje na przyszte zajecia.
Pomysty na kolejne zajecia.

Wykorzystanie porostow w przemysle farmaceutycznym i poréwnanie ich
dziatania z tradycyjnymi lekarstwami domowymi.
Wykorzystanie porostow w przemysle chemicznym - produkcja lakmusu.
Pozyskiwanie zwigzkéw chemicznych z porostéw.

Okreslanie stopnia zanieczyszczenia powietrza wokét szkoty na podstawie
obserwacji obecnosci réznych gatunkéw porostow.
Praktyczne wykorzystanie porostéw do kolorowania przedzy i tekstyliow.

OCENA

e Metoda ewaluacji lekcji.
¢ Quiz online (przygotowany wczesniej).

Wyjasnienie
aktywnosci lub Rola
zastosowanych nauczyciela
metod

Fazaiczas Aktywnos¢

Rola ucznia

Fazal Wyzwanie (Jaki problem musze rozwigzac?)Witasciwe rozpoznawanie porostow.

Materiaty(Jakich narzedzi bede potrzebowac?)Prezentacja Power Point, projektor i
komputer. Tacki

i przyrzady. Binokular, szkto powiekszajace, ksigzki, smarfony
z internetem (studenci). Arkusze papieru, kolorowe markery. Quiz dotyczacy tematu lekcji.

Faza 2




Fazaiczas

Faza 35 min
15-20 min
30 min

30 min
5-10 min

Co-funded by the
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Aktywnos¢é

Metody(Jaki jest moj
plan?)Wprowadzenie do
lekcji. Zbieranie probek.
Podziat zebranych prébek
na grupy (mchy, porosty,
grzyby, rosliny)

i stworzenie wiasnej
charakterystyki systemu
klasyfikacji. Prezentacja
rezultatéw pracy kazdej
Z grup. Podsumowanie
lekcji.

Wyjasnienie aktywnosci
lub zastosowanych
metod

Podziat klasy na grupy.
Grupy wychodza na dwor
(park, szkolny ogrédek) i
zbieraja probki w postaci
réznych mchow, grzybow,
porostéw, roslin i
przynosza do szkolnego
laboratorium. Uczniowie
sami tworza zasady
umozliwiajgce
rozpoznanie mchow od
porostéw czy innych
organizmow i dzielg
zebrane prébki na grupy
zgodnie z wytycznymi
korzystajac z dostepnych
narzedzi oraz literatury.
Grupy prezentuja swoje
rezultaty

a nastepnie uczniowie
tworza jeden wspdlny
poster dotyczacy tematu
lekcji. Krétki quiz (online)
by zapamietac
najwazniejsze informacje.

®cot

£
[T

Rola
nauczyciela

Podzielenie
ucznidw na
grupy

i udzielenie im
instrukgcji jak
nalezy zbierac
prébki.
Nadzorowanie
pracy ucznidéw
na dworze.
Kontrolowanie
pracy ucznidéw
w grupach

w klasie.
Nadzorowanie
prezentowania
rezultatéw
pracy
poszczegdlnyc
h grup.
Prowadzenie
dyskusji
podsumowu-
jacej temat
lekcji.

Biology Educator
Shaping Tomonrow

L

Rola ucznia

Stuchanie instrukgji
nauczyciela. Wyjscie
na dwor i zebranie
kilku (6-10) réznych
probek. Dyskusja

w grupach,
obserwacja
zebranej kolekcji
organizmow
(znalezienie cech
wspolnych dla
kazdej z grup (mchy
i porosty, grzyby,
rosliny).Prezentacja
rezultatéw pracy
grupowej i
stworzenie
wspdlnego
klasowego posteru.
Udziat

W quizie na
podsumowanie
lekgji

Rezultaty i dyskusja

Wiedza, ze porosty to
unikatowe organizmy
oparte na symbiozie
pomiedzy grzybami i
glonami/
cyjanobakteriami

Co
zadziatato?

Co nie
zadziatato?

Potaczenie z innymi
naukami: chemia
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ESTONIA

SUNLIGHT AND BIODIVERSITY

Angelina Zanova, Alicja Gasek, Brian Randeris,
Dina Francisco, Eda Koskor

Lesson plan in ENGLISH

Scheduled lesson involves going out with the class or a selected
group of students to field activities near or inside the school.
Classes should last about 45-50 minutes. The aim of our lesson is,
that students decide on the hypothesis whether biological diversity
depends on sunlight. Students will work in small groups (3-4
person). Lesson will start with small warmup - botanic treasure
hunt. Main activity is to explore the trial areas which were
designated by the teacher. Each group has two different areas, one
exposed to sunlight and the another one in shadow area. After this,
students will present their data on field and discuss conclusions. At
the end they will take the photo of their favorite spot.

LEARNING OBJECTIVES, SKILLS ICT TOOLS AND RESOURCES

AND COMPETENCIES Stick and rope to make a

counting circle with diameter 4

e Development of scientific method and meters,
skills. paper and pencil,

e Team work, cooperation, division of mobile phone for taking photo
activities in the working group. “My favourite place”.

e Development of critical thinking,
development of cognitive curiosity. TEACHER'S ROLE

e Connecting students with nature.
e Choose the suitable area with

the sunlight and shadow.

LEARNER’S ROLE e Prepare six fresh plant
Students have to be focused, patient samples for the starting
and show some curiosity. They have to exercise.
work precisely and stay open-minded. * Initiate the discussion and

promote critical thinking.
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ESTONIA

ASSESSMENT
LEARNING SPACE Students will analyze themselves and answering the
Outdoors, suitable place questions:
near the school. 1. Whether you formulated the hypothesises correctly?
2. What did you learn about biodiversity and influence of
sunlight?

3. What did you learned from your classmates?
4. What was surprising for you within this activity?
5. What is your next challenge?

SCENARIO DESCRIPTION
Activity Details Duration

Teacher divide students into groups (2-4) and assigns
the tasks;the teacher asks from students inspiring
guestions and asks them to formulate a hypothesis
about how the sunlight affects the plants diversity.

Preparation 5min

1) treasure hunt — the students find and gathering the
plants that teacher showed them for just one minute
2) students preparing random counting surfaces, each
group will investigate a circle in the sunlight and the 1) 5 min
Field work other in the shadow. The students will gather one plant | 2) 20 min
from each different species and bring them for the 3) 5 min
discussion

3) students are asked to take the photo from their
favourite spot

Laboratory/

In this activity we do not use laboratory or classroom.
classroom

Are the formulated hypothesises verified or not, sharing

. . 13 min
the results and have a short discussion.

Dissemination

Teacher will take the photos from all the plant species,
Project closure | students gathered from two different areas and these 2 min
could be used in next lesson.
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ESTONIA

SOLLYS OG BIODIVERSITET

Angelina Zanova, Alicja Gasek, Brian Randeris,
Dina Francisco, Eda Koskor

Lesson plan in DANISH

Planlagt lektion involverer at ga ud med klassen eller en udvalgt
gruppe elevertil feltaktiviteter naer eller inde pa skolen. Klasserne
skal vare omkring 45-50 minutter. Malet med vores lektion er, at
eleverne afggr ud fra hypotesen om biologisk mangfoldighed
afhaenger af sollys. Eleverne arbejder i sma grupper (3-4 personer).
Lektionen starter med en lille opvarmning - botanisk skattejagt.
Hovedaktiviteten er at udforske de prgveomrader, som er udpeget
af leereren. Hver gruppe har to forskellige omrader, et udsat for
sollys og et andet i skyggeomrade. Herefter vil eleverne praesentere
deres data om felt og diskutere konklusioner. Til sidst vil de tage
billedet af deres yndlingssted.

L/ERINGSMAL, FZARDIGHEDER IKT VAERKT@JER OG RESSOURCER
OG KOMPETENCER
e Udvikling af videnskabelig metode og Pind og reb for at lave en
faerdigheder. teellecirkel med en diameter pa 4
e Teamarbejde, samarbejde, opdeling af meter,
aktiviteter i arbejdsgruppen. papir og blyant,
e Udvikling af kritisk teenkning, udvikling mobiltelefon til at tage billede
af kognitiv nysgerrighed. "Mit yndlingssted"

e At forbinde elever med naturen.
LZARERENS ROLLE

ELEVERNES ROLLE Veelg det passende omrade med
sollys og skygge,
forberede seks friske
planteprgver til startgvelsen,
indlede diskussionen og fremme
kritisk teenkning.

Eleverne skal veere fokuserede, talmodige
og udvise en vis nysgerrighed. De skal
arbejde preecist og forblive dbne.
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LZERINGSRUM VURDERING

Eleverne skal analysere sig selv og besvare spargsmalene:
Udendgrs, egnet sted neer 1, Har du formuleret hypoteserne rigtigt?
skolen. 2. Hvad leerte du om biodiversitet og sollys indflydelse?

3. Hvad leerte du af dine klassekammerater?
4. Hvad var overraskende for dig inden for denne
aktivitet?
5. Hvad er din neeste udfordring?

SCENARIE BESKRIVELSE

Aktivitet Detalje Varighed

Leereren inddeler eleverne i grupper (2-4) og
tildeler opgaverne, laereren stiller inspirerende
Forberedelse | spgrgsmal fra eleverne og beder dem formulere en 5min
hypotese om, hvordan sollys pavirker planternes
mangfoldighed.

1) Skattejagt: eleverne finder og samler de planter,
som leereren viste dem i kun et minut.
2) Studerende forbereder tilfeeldige teelleflader,

hver gruppe vil undersgge en cirkel i sollys og den 1) 5min
Feltarbejde anden i skyggen. Eleverne vil samle en plante fra 2) 20 min
hver forskellige art og tage dem med til 3)5min

diskussionen.
3) Eleverne bliver bedt om at tage billedet fra deres
yndlingssted.

Laboratorie/ | denne aktivitet bruger vi ikke laboratorium eller
klassevaerelse | klasseveerelse.

Er de formulerede hypoteser bekraeftet eller ej, del

Formidlin : .
g resultaterne og hav en kort diskussion.

13 min

Leereren vil tage billeder fra alle plantearter, elever
Projekt lukning | samlet fra to forskellige omrader, og disse kan 2 min
bruges i naeste lektion.
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PAIKESEVALGUS JA ELURIKKUS

Angelina Zanova, Alicja Gasek, Brian Randeris,
Dina Francisco, Eda Koskor

Lesson plan in ESTONIAN

Planeeritud tunni kdigus minnakse klassiga voi valitud
opilasrihmaga kooli lahedale 6ue. Tund peaks kestma umbes 45
minutit. Tunni eesmark on vilja selgitada, kas elurikkus s6ltub
piikesevalgusest. Opilased toétavad viaikestes gruppides (3-4
inimest). Tund algab viikese soojendusega: botaaniline aardejaht.
Pohitegevus on uurida oppeala, mis on opetaja poolt maaratud. Igal
grupil on kaks erinevat ala, ks paikesevalguse kaes ja teine varjus.
Alade uurimisele jargneb vilito6de andmete esitamine ning
jarelduste tegemine. Lopuks teeb iga grupp pildi oma
lemmikpaigast.

EESMARGID, OSKUSED, IKT VAHENDID JA RESSURSID

PADEVUSED
Pulk ja n66r 4 m diameetriga ringi

markimiseks.
Paber ja pliiats.
Mobiiltelefon grupi lemmikpaiga
pildistamiseks.

e Teadusliku uurimismeetodi
tundmadppimine ja oskuste
arendamine.

e Meeskonnatdd, koostdd, tegevuste
jaotamine t66rihmas.

e Kriitilise mdtlemise ja uudishimu

arendamine. OPETAJA ROLL

Kohalike liikide tundmadppimine.

Leida sobiv ala, kus on
paikesepaistet ja varju.
OPILASTE ROLL Valmistada ette kuus varsket
taime soojendusharjutuseks.
Juhtida arutelu ja argitada
Kriitilist m&tlemist.

e PUstitada hUpotees.

¢ Koguda andmeid kahelt erinevalt
katsealalt.

e Vorrelda kogutud andmeid.

e Tehajareldus, kas paikesevalguse ja
elurikkuse vahel on seos.
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OPIKESKKOND HINDAMINE

Opilased anallitisivad ennast ja vastavad
Sobiv ala kooli jargmistele kUsimustele:
lahiitmbruses. e Kas pustitasin hUpoteesid digesti?

e Mida ma &ppisin paikesevalguse mdju kohta
elurikkusele?

e Mida ma &ppisin oma klassikaaslastelt?

e Mis oli selle tegevuse juures Ullatav?

e Mis on minu jargmine valjakutse?

TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus
Opetaja jagab dpilased gruppidesse (2-4) ja maarab
. Ulesanded. Opetaja esitab dpilastele innustavaid kiisimusi ja .
Ettevalmistus . . .. . u S min
palub neil sGnastada hlipotees, kuidas paikesevalgus mojutab
taimede mitmekesisust.
1) Aardejaht: 6pilased leiavad ja koguvad taimi, mida dpetaja
neile eelnevat Uhe minuti jooksul néitas.
2) Opilased margivad maha oma uurimisalad, iga grupp uurib 4 5 min
valitéo m ldbim&dduga ringi paikese kaes ja varjus. Opilased koguvad 20 min
Uhe taime igast erinevast liigist ja votavad kaasa arutelu S min
toimumise kohta.
3) Opilased teevad oma lemmikpaigast pildi.
Klass/labor Selles tunnis klassi voi laborit ei kasutata.
Teadmiste Kas sGnastatud hlpoteesid osutusid tdeseks vdi mitte, oma 13 min
jagamine tulemuste jagamine ja lUhike arutelu.
Tunni Opetaja teeb fotod dpilaste leitud taimeliikidest ja neid viks > min
|dbpetamine kasutada jargmises tunnis.
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COHYEBA CBET/IMHA U BUOAUBEP3UTET

Angelina Zanova, Alicja Gasek, Brian Randeris,
Dina Francisco, Eda Koskor

Lesson plan in MACEDONIAN

OBaa nekKkuuja e NnpeABMAEHO Aa Ce peasiu3mpa Co TEPEHCKU aKTUBHOCTU
Ha OTBOPEHO, OQHOCHO € NOoTPe6HOo n3neryBare Co yHeHUUUTe oa Knacort
nnu oa6paHa rpyna y4yeHuuUM BO YYUITULLHUOT ABOP MU BO 6N1M3MHA Ha
yuunuurteTto. BpeMeTpaereTo e okony 45-50 MnHyTU. LlenTta Ha oBaa
NeKuuja e ydeHULMTE Aa ja NpoBepaT xunoresaTa Aasim 6mMmonowikara
pPa3sHOBMAOHOCT 3aBMCHK Off COHYEBaTa CBeT/IMHA. YYeHuULunTe Ke pabortart Bo
Manu rpynm (3-4 nuua). Jlekumnjata Ke 3anoyHe co Mano ,3arpeBare* - noB
Ha 60TaHMYKO 6oraTtcTBo. (NMaBHaTa aKTUBHOCT € Aila Ce UCTpaXaT
oapeaneHu o651acTU KOU ce Ha3sHAYeHU oA HacTaBHUKOT. CeKoja rpyna uma
ABe pas3siIM4HU obnacTtu, eaHa U3N10XKeHa Ha COHYeBa CBeT/IMHA U apyra Bo
ceHkKa. lNoToa, y4eHULUnTE Ke N'M npeseHTUpaaT cBouTe nopaTtoum oa
TEePEeHCKOTO UCTPaXKyBake U Ke ANCKYTUpaaT 3a 3akydyouuTte. Ha KpajoTt
Ke ja HanpaBaT ¢oTorpadujata oaq HUBHOTO OMUJIEHO MECTO.

LLEJZIN HA YHEWSE, BELUTUHU U UKT ANTATKU U PECYPCU
KOMMNETEHUUUN )
CTan v ja)e 3a foa ce Hanpasu
e Pa3BoOj Ha HayyeH MeToq U BEeLUTUHN. Kpyr 3a 6poerbe co AnjamMeTap of
e TuMcKa paboTa, copaboTKa, nogenba 4 meTpw,
Ha aKTUBHOCTUTe BO paboTHaTa rpyna. xapTuja U MONuB,
e Pa3BOj Ha KPUTUYKO pasMuUcyBame, Mo6uneH TenedoH 3a
pa3BOj Ha KOTHUTMUBHA JbYyBOMUTHOCT. doTorpadmpatrse Ha ,MoeTO
e [loBp3yBarbe Ha yyeHULUTE CO OMWNEHO MecTo.
npupopaTa.

YJ1OrA HA HACTABHUKOT

[a onbepe coogBeTHa obnacT co

YNOrATA HA YYEHUKOT COH4YeBa CBeT/IMHa 1 CeHKa.
YyeHuuunTe Tpeba fa 6unat GokycupaHm, Aa MOATOTBM LLECT NPUMEPOLIM o4
TPMENMBM 1 0a NOKaXaT oapeneHa pacTeHUWja 3a NoyeTHaTa .Be>+<6a.
my6onunTHocT. Tpeba ga paboTaT NpeLnsHo Aa NOTTUKHYBa AUCKycHuja 1 Aa
M oa He 6uaaT NPUCTPACHMW. AprvAoHeCyBa 38 KPUTUHKO

pasMucryBarbe.
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MPOCTOP 3A YHEHE CNEAEHE HA HAMPEOOKOT

Ha oTBOpeHO, coonBeTHO CaMooueHYyBare M ogroBapare Ha npalwlamarTa:
MecTo BO 6BnM3MHa Ha 1. Janun npaBunHo rm popMynmpaBsTe Xxmnotesnrte?
YYUUNLLTETO. 2. LLITo Hay4yn 3a BUAOBOTO pasHoobpasne U BNnjaHMeTo
Ha cCoH4YeBaTa cBeT/IMHa?
3. LLIToO Hayuyn o TBOUTE COYYEHULN?
4, UlTo 6elwe nsHeHanoyBadyko (HeobunyHoO) 3a Tebe BO
pPaMKUTEe Ha OBaa aKTUBHOCT?
5. Koj e TBOjOT cnepeH npeamnsBuK?

onmnc HA CLEHAPUOTO

AKTUBHOCT BpemMeTpaene

HacTaBHWKOT M1 genu y4eHumumTe Bo rpynm (2-4) n Ha
CeKoja rpyna w gofenysa 3agavu;

HacTaBHWKOT NOCTaByBa Npallatba 3a 4a r'v NoTTUKHe
ydyeHuumTe co uen na dopMynmpaaT xmnoTesa 3a Toa
KaKo COHYeBaTa CBeT/IMHa Brivjae Ha pasHoobpasuneTo
Kaj pacTeHujaTa.

MoporoTtoBKa 5 MUH

1) noTpara no 60raTcTBO - YYEeHULUTE MM NPOHaoraaT U
rv rpynmpaaT pacTeHujaTa LUTO HACTAaBHMUKOT UM '
rnokaykan (camMo egHa MUHYTa)

2) yYEHULMTE Mo NoAroTByBaaT TEPEHOT (MOBPLLUMHUTE 3a 5 MuH
cnydajHo/paHOooM Bpoetrse), Cekoja rpyna Ke ncTpaskyBa 20 MUH
efeH Kpyr (Kpyy<Ha MoBpLLMHA) U3MOXKEH Ha COHYEBa 5 MuH
CBeTMIMHA U OpYr BO CeHKa. YueHuumnTe ke cobepaT no
€0HO pacTeHWe of, CEKOj passinyeH BUa 1 ke
OUCRyTUpaaT

3) oo ydeHunuUUTe ce Bapa ga HanpasaT ¢oTorpadmjaTta
o4 HUBHOTO OMUIEHO MECTO

PaboTa Ha
TepeH

JlabopaTopuja/ | Bo oBaa aKTUBHOCT He KopUCcTUMe nabopaTopuja unm
yymnHuua yumnHuua.

Oanv popMynnpaHmnTe XmMrnoTesm ce NOTBPLAEHN UMK HE?

. . 13 MUH
CnopeneTe rm pesyntatuTe U MMajTe KpaTKa OuUCKycuja.

OunceMmnHaymja

HacTaBHWKOT Ke rn 3eMe doTorpadummTe on cnutTe BUOOBU
3aTBOpare Ha pacTeHwuja, Kou r1 cobparne yueHUumTE of, ABeTe

MPOEeKTOoT MoBpPLUMHU (Ha COHYEBa CBET/IMHA U Ha CeHKa), Kou Ke
MOXKaT fa ce KopucTaT Ha CNegHuoT Yac.

2 MWH
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LUZ SOLAR E BIODIVERSIDADE

Angelina Zanova, Alicja Gasek, Brian Randeris,
Dina Francisco, Eda Koskor

Lesson plan in PORTUGUESE

A aula agendada envolve sair com a turma ou com um grupo selecionado
de alunos para atividades de campo perto ou dentro da escola. As aulas
devem durar cerca de 45 a 50 minutos. O objetivo da nossa licdo é que os
alunos decidam sobre a hipétese de a diversidade biolégica depender da
luz solar. Os alunos trabalharao em pequenos grupos (3-4 pessoas). A aula
comecgara com um pequeno aquecimento - caga ao tesouro botanico. A
atividade principal é explorar as areas de teste que foram designadas pelo
professor. Cada grupo possui duas areas distintas, uma exposta a luz solar
e outra a sombra. Depois disso, os alunos apresentardao seus dados em
campo e discutirdao as conclusodes. No final eles tirardao a foto do seu local

preferido.

OBJETIVOS DE APRENDIZAGEM E
COMPETENCIAS

e Desenvolvimento de métodos e
competéncias cientificas.

e Trabalho em equipe, cooperacgéo,
divisdo de atividades no grupo de
trabalho.

e Desenvolvimento do pensamento
critico, desenvolvimento da
curiosidade cognitiva.

¢ Conectando os alunos com a natureza.

PAPEL DO ALUNO

Os alunos tém que estar focados,

pacientes e mostrar alguma curiosidade.

Eles tém que trabalhar com preciséo e
manter a mente aberta.

FERRAMENTAS E RECURSOS DE TIC

Vara e corda para fazer um
circulo de contagem com
didmetro de 4 metros,
papel e lapis,
celular para tirar foto “Meu lugar
favorito”

PAPEL DO PROFESSOR

Escolha a area adequada com luz solar
e sombra;
preparar seis amostras de plantas
frescas para o exercicio inicial;
iniciar a discussao e promover o
pensamento critico.
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ESPACO DE APRENDIZAGEM AVALIACAO

Os alunos irdo se analisar e responder as perguntas:

1. Formulou corretamente as hipoteses?

2. 0 que aprendeu sobre a biodiversidade e a influéncia
da luz solar?

3. O que aprendeu com os seus colegas?

4. O que foi surpreendente nesta atividade?

5. Qual é o seu préoximo desafio?

Ao ar livre, local adequado
perto da escola.

DESCRICAO DO CENARIO

Atividade Detalhe Duracao

O professor divide os alunos em grupos (2-4) e atribui as
tarefas;

Preparagéo o professor faz perguntas inspiradoras aos alunos e 5 min
pede-lhes que formulem uma hipodtese sobre como a luz
solar afeta a diversidade das plantas.

1) caga ao tesouro - os alunos encontram e recolhem as
plantas que a professora lhes mostrou durante apenas
um minuto 5 min
2) os alunos preparam superficies de contagem 20 min
aleatoria, cada grupo investigara um circulo a luz do sol 5 min
e o outro a sombra. Os alunos irdo reunir uma planta de
cada espécie diferente e trazé-las para discussao

3) os alunos sdo convidados a tirar a foto do seu local
preferido

Trabalho de
campo

Laboratorio/ Nesta atividade n&o utilizamos laboratoério ou sala de
Salade aula aula.

As hipdteses formuladas séo verificadas ou néo,
Disseminagéao compartilhando os resultados e fazendo uma breve 13 min
discusséo.

O professor tirara fotos de todas as espécies de
plantas, alunos reunidos em duas areas diferentes e 2 min
estas poderédo ser usadas na proxima aula.

Encerramento
do projeto
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SWIATLO SLONECZNE A ROZNORODNOSC
BIOLOGICZNA

Angelina Zanova, Alicja Gasek, Brian Randeris,
Dina Francisco, Eda Koskor

Lesson plan in POLISH
Zaplanowana lekcja polega na wyjsciu z klasa lub wybrana grupa uczniéw w
teren zielony w poblizu lub na terenie szkoty. Zajecia powinny trwa¢ okoto 45-
50 minut. Celem naszej lekcji jest, aby uczniowie postawili i zbadali hipoteze,
czy réznorodnosc¢ biologiczna zalezy od sSwiatta stonecznego. Studenci beda
pracowacé¢ w matych grupach (3-4 osobowych). Lekcja rozpocznie sie¢ mata
rozgrzewka - poszukiwaniem skarbow botanicznych. Giéwnym dziataniem jest
zbadanie réznorodnosci biologicznej na powierzchniach prébnych, ktére
zostaty wyznaczone przez nauczyciela. Kazda grupa ma dwa rézne obszary,
jeden wystawiony na dziatanie promieni stonecznych, a drugi w cieniu.
Nastepnie uczniowie zaprezentujg swoje dane w terenie i omoéwia wnioski. Na
koniec zrobig zdjecie swojego ulubionego miejsca.

CELE NAUCZANIA, UMIEJETNOQCI [ NARZEDZIA | ZASOBY ICT
KOMPETENCIJE

e Rozwodj metody i umiejetnosci
naukowych.

e Praca zespotowa, wspotpraca, podziat
dziatan w grupie roboczej.

e Rozwdj krytycznego myslenia, rozwoj
ciekawosci poznawczej.

e tgczenie ucznidw z natura.

Kij i lina do wykonania kota
liczgcego o srednicy 4 metrow,
papier i otowek,
telefon komorkowy do robienia
zdjec¢ "Moje ulubione miejsce".

ROLA NAUCZYCIELA

Wybierz odpowiedni obszar ze

ROLA UCZNIA Swiattem stonecznym i cieniem;
przygotowac szesc¢ swiezych probek
Uczniowie muszg byc¢ skupieni, cierpliwi i roslin do éwiczenia poczatkowego;
wykazywac ciekawosc¢. Muszg pracowac Zainicjuj dyskusje i promuj krytyczne

precyzyjnie i zachowac¢ otwarty umyst. myslenie.
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PRZESTRZEN DO NAUKI OCENA

Uczniowie przeanalizujg siebie i odpowiedzg na pytania:
1. Czy poprawnie sformutowates hipotezy?

2. Czego dowiedziates sie o bioréznorodnosci i wptywie
Swiatta stonecznego?

3. Czego nauczytes sie od swoich kolegow z klasy?

4. Co byto dla Ciebie zaskakujgce w tym ¢wiczeniu?

5. Jakie jest Twoje nastepne wyzwanie?

Na zewnatrz, odpowiednie
miejsce w poblizu szkoty.

OPIS SCENARIUSZA

Aktywnosc¢ Detal Czas trwania

1) Poszukiwanie skarbéw - uczniowie znajdujg i
Preparat zbierajg rosliny, ktére nauczyciel pokazywat im przez 5 min
minute.

2) Nauczyciel dzieli uczniow na grupy (2-4) i
przydziela zadania;

Nauczyciel zadaje uczniom inspirujgce pytania i prosi
o sformutowanie hipotezy na temat tego, jak swiatto
stoneczne wptywa na réznorodnosc¢ roslin.
Uczniowie pracujg na wybranych powierzchniach
badawczych. Kazda grupa zbada jeden okrag w
stoncu, a drugi w cieniu. Uczniowie zbieraja po jednej
roslinie z kazdego gatunku i przynoszg je do dyskusji.

20 min

Praca w terenie 5 min

3) uczniowie proszeni sg o zrobienie zdjecia z
ulubionego miejsca.

Laboratorium/sala | W tym ¢wiczeniu nie korzystamy z laboratorium ani
lekcyjna sali lekcyjne;j.

Czy sformutowane hipotezy sg zweryfikowane, czy
Rozpowszechnianie | nie, podziel sie wynikami i przeprowadz krotka 13 min
dyskusje.

Nauczyciel zrobi zdjecia ze wszystkich gatunkow
Zamkniecie roslin, uczniowie zebrali je z dwoch réznych

projektu obszarow i bedg mogty by¢ wykorzystane na
nastepnej lekcji.

2 min
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NATURE DETECTIVES

Maja Mladenova, Susana Spratley, Maris Agasild,
Sylwia Ozdg, Morten Eskildsen

Lesson plan in English

In this lesson (2*45 min) the students will learn what biodiversity is.
They learn how many different species actually exist in their
immediate vicinity.

The students work outside. The lesson should increase students'
curiosity and care for nature. The students work in groups. The
results depend on their cooperative skills and speed - it's a
competition.

LEARNING OBJECTIVES, ICT TOOLS AND RESOURCES
SKILLS, AND COMPETENCIES
e Understand what biodiversity means.
e Do outdoor research together.
e Discuss what species diversity can
depend on.

e A smartphone

e Search for an application
(https://www.inaturalist.org/pag
es/seek_app) or other
(https://lens.google/#cta-

LEARNER'’S ROLE section)

The lesson is structured as a competitive » Computer

game. The students are divided into groups. TEACHER'S ROLE
First the teacher explains what they have to Before the lesson, the teacher
do, and then everything depends on marks with numbers the places
cleverness, speed and dexterity. where the students are to do their
When the results have been obtained, a research, gives instructions,
summary - a presentation - must be made. monitors the students' work, guides
This will be followed by a discussion. them during the process, motivates
and evaluates their work and leads a
discussion.

LEARNING SPACE

Outdoors and in the classroom.
This class can also be completed,
for example, on an excursion in
nature.

ASSESSMENT
e Cooperation
e Presentations
e Participatesin the
discussion
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SCENARIO DESCRIPTION

Activity Detail Duration

At the beginning of the lesson, the teacher explains what biodiversity
means.

The students are divided into groups (by drawing lots).

The teacher explains to them the purpose of the following fieldwork
and the course of the work. At the same time, he announces that the

. . 10 min
Preparation race Iast; 25 minutes and ends at the same time fgr every(?ne.
The pupils then draw a number which means a point outside, around
the school building. The teacher has marked the points for all groups
before the lesson. In addition, all groups of students are given a piece
of string of the same length with a piece of wood at each end. This is
for them to mark the area to explore (they use it to make a circle - see
diagram below). They are also given paper to take notes on.
The start is given by the teacher in front of the school building.
Students find their points and draw circles using their piece of string.
They take a picture of their group in the given circle and send it to the
teacher.
Field work Next, they look for different living things (different species) in this 25 min
circle.
Students have 25 minutes to find, photograph and identify different
living creatures.
After 25 minutes they must be back in front of the school building.
. The results of different groups are compared and the teacher gives .
Learning room 10 min

homework - to format their results in PowerPoint.

In the next lesson the results will be compared.

The teacher separates the submitted pictures and lets the students
describe the environment where they looked for different living things
(each group separately).

In the process of joint discussion, the reasons that led to the 35 min
differences are found.

The teacher summarizes: how many different species were found in
total, what characterized the place where more/fewer species were
found

Summary of
results

The teacher asks the students what they would have done differently.
Reflection What do they think biodiversity means and why is it important? Which 10 min
can lead to impoverishment of species diversity?
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NATURDETEKTIVER

Maja Mladenova, Susana Spratley, Maris Agasild,
Sylwia Ozdg, Morten Eskildsen

Lesson plan in DANISH

| denne lektion (2* 45 min) vil eleverne Il ere, hvad biodiversitet er.
De lzerer, hvor mange forskellige arter der faktisk findes i deres
umiddelbare naerhed.

Eleverne arbejder udenfor. Timen skal gge elevernes nysgerrighed
og omsorg for naturen. Eleverne arbejder i grupper. Resultaterne
afhaenger af deres samarbejdsevner og hurtighed - det er en
konkurrence.

LARINGSUDBYTTE, FARDIGHEDER IKT VERKTOIJER OG RESSOURCER

OG KOMPETENCER

e Forsta, hvad biodiversitet betyder.

e Lavudendgrs research sammen.

e Diskuter, hvad artsdiversitet kan
afheenge af.

DEN LARENDES ROLLE

Lektionen er bygget op som et
konkurrencespil. Eleverne inddeles i
grupper. Fgrst forklarer leereren, hvad
de skal gore, og sa afheenger alt af

klogskab, hurtighed og fingerfaerdighed.

Nar resultaterne er opnaet, skal der
laves et resumeé - en praesentation.
Dette vil blive efterfulgt af en
diskussion.

LARINGSMILI®

Udendgrs og i klasseveerelset. Denne
klasse kan ogsad gennemfgres for
eksempel pé en udflugt i naturen.

e En smartphone

e Sgg efter en applikation
(https://www.inaturalist.org/p
ages/seek app) eller andet
(https://lens.google/#cta-
section)

e Computer

LZRERENS ROLLE
Inden lektionen markerer leereren

med tal de steder, hvor eleverne
skal udfgre deres research, giver
instruktioner, overvager
elevernes arbejde, vejleder dem
undervejs i processen, motiverer
og evaluerer deres arbejde og
forer en diskussion.

VURDERING

Samarbejde. Preesentationer.
Deltager i diskussionen.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
https://lens.google/#cta-section
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AKTIVITETER OG DERES BESKRIVELSER

Handling Forklaring Varighed

| begyndelsen af lektionen forklarer leereren, hvad biodiversitet betyder.
Eleverne inddeles i grupper (ved lodtraekning).

Laereren forklarer dem formalet med det fglgende feltarbejde og
arbejdets forlgb. Samtidig meddeler han, at Igbet varer 25 minutter og
slutter pa samme tid for alle. 10 min
Forberedelse | Eleverne tegner s et tal, som betyder et punkt udenfor, rundt om
skolebygningen. Laereren har markeret pointene for alle grupper inden
lektionen. Derudover far alle grupper af elever et stykke snor af samme
leengde med et stykke trae i hver ende. Dette er for dem at markere det
omrade, de skal udforske (de bruger det til at lave en cirkel - se
diagrammet nedenfor). De far ogsa papir til at tage notater pa.

Starten gives af laereren foran skolebygningen.

Eleverne finder deres punkter og tegner cirkler ved hjzelp af deres
stykke snor. De tager et billede af deres gruppe i den givne cirkel og
sender det til lzereren.

Feltarbejde Dernaest leder de efter forskellige levende ting (forskellige arter) i denne 25 min
cirkel.

Eleverne har 25 minutter til at finde, fotografere og identificere
forskellige levende vaesner.

Efter 25 minutter skal de veere tilbage foran skolebygningen.

Laboratorie/ | Resultaterne af forskellige grupper sasmmenlignes og laereren giver

. . . . 10 min
klasseveerelse | hjemmearbejde - for at formatere deres resultater i PowerPoint.
| naeste lektion vil resultaterne blive sammenlignet.
Laereren skiller de tilsendte billeder ad og lader eleverne beskrive det
L miljg, hvor de ledte efter forskellige levende ting (hver gruppe for sig).
Resumé af . . ) . . .
resultater | processen med faelles diskussion findes arsagerne, der fgrte til 35 min

forskellene.
Laereren opsummerer: hvor mange forskellige arter der blev fundet i alt,
hvad karakteriserede stedet hvor der blev fundet flere/feerre arter.

Leereren spgrger eleverne, hvad de ville have gjort anderledes.
Refleksion Hvad tror de, biodiversitet betyder, og hvorfor er det vigtigt? Hvilket kan 10 min
fgre til forarmelse af artsdiversiteten?
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LOODUSDETEKTIIVID

Maja Mladenova, Susana Spratley, Maris Agasild,
Sylwia Ozdg, Morten Eskildsen

Lesson plan in ESTONIAN

Selles tunnis ( 2*45 min) saavad opilased teada, mis on bioloogiline
mitmekesisus. Nad saavad teada, kui palju erinevaid liike on
tegelikult nende lahiimbruses.

Opilased té6tavad dues. Tund peaks dpilaste uudihimu ja hoolivust
looduse vastu suurendama. Opilased té6tavad gruppides. Nende
koostoososkustest ja kiirusest soltuvad tulemused - tegemist on
voistlusega.

OPITULEMUSED, OSKUSED JA IKT-VAHENDID JA RESSURSID

PADEVUSED .
e Nutitelefon
e Mdista, mida tdhendab elurikkus. e Otsirakendust
* Teha koos uurimistood oues. (https://www.inaturalist.org/p
e Arutleda, millest vdib sdltuda liigiline ages/seek app) véi muud
mitmekesisus. (https://lens.google/#cta-
OPPIJA ROLL section)
o Arvuti
Tund on Ules ehitatud vdistlusmanguna. ~
x . . . OPETAJA ROLL
Opilased jagunevad gruppidesse. Esmalt x . s .
. . . . . Opetaja margib enne tundi
seletab épetaja, mis neil teha tuleb, ja . .
v .- . .. . numbritega kohad, kus 6pilased
siis sOltub kdik nutikusest, kiirusest ja e e g
hakkavad oma uurimistd6d labi
osavusest. .. e et ey
. viima, annab juhiseid, jalgib
Kui tulemused on saadud, tuleb teha . sy .
. . Opilaste t66d, juhendab neid
kokkuvote - esitlus. - . S
Sellele jargneb arutelu protsessi kdigus, motiveerib ja
) hindab nende t66d ja viib labi
arutelu.
OPIKESKKOND HINDAMINE

Oues ja klassiruumis. Seda tundi vdib
labi viia ka naiteks valjasdidul
loodusesse.

Koostdd. Ettekanded.
Osalemine arutelus.


https://www.inaturalist.org/pages/seek_app
https://www.inaturalist.org/pages/seek_app
https://lens.google/#cta-section
https://lens.google/#cta-section
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TEGEVUSED JA NENDE KIRJELDUSED

Tegevus Kirjeldus

Opetaja selgitab tunni alguses, mida tdhendab biodiversiteet.

Opilased jagunevad gruppideks (loosiga).

Opetaja selgitab neile ara jargneva valitdo eesmargi ja too kaigu. Samas
annab ta teada, et voistlus kestab 25 minutit ja 16peb kbdigi jaoks samal
ajal.

Seejarel votavad Opilased loosiga omale numbri, mis tdhendab punkti
dues, koolimaja imbruses. Opetaja on kdikide gruppide jaoks punktid
enne tunni algust ara markinud. Lisaks saavad kdik dpilaste grupid sama
pikkusega noorijupi, mille mdlemas otsas on puujupp. Sellega tuleb neil
markida ara territoorium, mida nad uurima asuvad ( nad kasutavad seda
ringi tegemiseks — vt joonist allpool). Ka saavad nad paberit, millele saaks
markmeid teha.

10 min
Ettevalmistus

Stardi annab Opetaja koolimaja ees olles.

Opilased leiavad oma punktid ja joonistavad oma ndérijuppi kasutades
ringid. Nad teevad oma grupist antud ringis pildi ja saadavad 6petajale.
Jargnevalt otsivad nad sellest ringist erinevaid elusolendeid (erinevaid
liike).

Opilastel on aega 25 minutit, et leida, pildistada ja identifitseerida
erinevaid elusolendeid.

25 minuti moéddumisel peavad nad olema tagasi koolimaja ees.

Valitéod 25 min

Vorreldakse erinevate gruppide tulemusi ja dpetaja annab koduse to6 -

. o 10 min
vormistada oma tulemused PowerPointis.

Klassiruum

Jargmises tunnis vorreldakse tulemusi.

Opetaja votab lahti talle saadetud pildid ja laseb &pilastel kirjeldada seda
keskkonda, millest nemad otsisid erinevaid elusolendeid (iga grupp
eraldi). 35 min
Uhise arutluse kaigus leitakse pdhjused, millest olid tingitud erinevused.
Opetaja teeb kokkuvétted: kui palju kokku leiti erinevaid liike, mis
iseloomustas kohta, kus leiti rohkem/vahem liike.

Tulemuste
kokkuvote

Opetaja kusib dpilastelt, mida nemad oleksid teinud teisiti.
Reflektsioon | Mida nende arust tahendab biocloogiline mitmekesisus ja miks on see 10 min
tahtis? Mis voib pohjustada liigilise mitmekesisuse vaesumise?
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OETEKTUB HA NMPUPOAATA

Maja Mladenova, Susana Spratley, Maris Agasild,
Sylwia Ozd6g, Morten Eskildsen

Lesson plan in MACEDONIAN

Ha oBaa Be)x6a/nekuuja, yueHnuute Tpeba aa HayvaT 3a
6uonowkKaTta pasHOBMAHOCT. Tpeba aa ucTpa)kaT KONKY pa3/iudHU
BUOOBM MOXXaT Aa ce HajaaT Bo npupoaaTa BO 6/IM3MHA HA HUBHOTO
XuBeanuuwrTe. Tpeba pa paborat HaaBop. YUueHUUUTe BexXbaTa
Tpeb6a ga ja rnmepaat Kako MHCNMpauMja U NOTTUK 3a 3a4yByBaHe Ha
npupopaTta. Tue Tpeba aa ja sronemart Jby6onmTHOCTa 3a npupoaara.

LEJIN HA YYEHE, BEWWUTUHUN U
KOMMNETEHUUU

HanpaBeTe neuaTta fnaja pasbepat
KopenauujaTa noMery BapujaummnTte BO
abunoTckute dakTopu (HULWKM) U BpojoT
Ha BMOoOBKM WTO Tpeba na ce HajoarT.
[la ce saronemMun MoTmBaumjata Ha
yyeHuunTe 3a bronorujata, Nnpeky
4YyBCTBO Ha aBTOHOMMWja,
KOMMEeTEHTHOCT, MOBP3aHOCT.

[a ce 3aronemu rbyb6onnTHOCTA,
BELTUHM BO rpynHa paboTa u
KOPUCTEHE Ha TEXHOJIOTUja
(annukaunn).

MPOCTOP 3A YYEHE
HapBop, BO 61M3MHa Ha YYUNTULLTETO.

YacoT e npunaroonme BO 3aBUCHOCT 0Of,

TEepPecTPUYHNOT eKoCUcTeM Koj Tpeba aa

ce UCTpaXKu.

OLLEHYBAHME

HacTaBHUKOT Hapa of ydyeHUUUTe Oa
HanuwarT ,ako Tpeba NOBTOPHO Aa ro
HanpaBWLL UCTOTO, LUTO 61 NpoMeHune n
3owTo”.

UKT AJTIATKN U PECYPCH

Annunkauum za MOBUNHU TenepoHu:
iNaturalist, Blossom u PlantNet.
KoHeu oo egeH MeTap 3a ceKkoja

royna. J1ynm, HOXXeBU, NaKMUKn nnu

nonaTKku, KyTUn.

YNOrA HA HACTABHUKOT

HacTaBHUKOT Tpeba goa MOTUBMpPA U
na 3bopyBa 3a 3HauYeHeTo Ha
6uonornjata nospsaHa co
OVMBEP3NTETOT.
HacTaBHUKOT Tpeba ga rm NOTTUKHE
yyeHULUMTe Oa HajoaT noBeKe
BMOOBU M Kafe fa rv Hajoar.

YJIOrA HA YYEHUKOT

Pa6oTa BO rpynu.
KopucTere Ha annnkauum n anaTku.
KaTeropusuparbe Ha pasfnmyHuTe
BMOOBW BO Tabena. Ja 6bupaT aKTUBHMU
/bYOONUTHU LLUTO MOXKaT NpoHajaaT, oa
6upaT ,0eTEeKTUBM BO Npupoaa“.
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AKTUBHOCT

Oornuc HA CLUEHAPUO

deTanHo

BpemMeTpaere

[loorotoBKa

HacTaBHWKOT rv objacHyBa LefinuTe Ha YacoT 1 ro aenu
ofaeneHneTo Bo rpynu. HacTaBHUKOT ro ogpenyBa 6pojoT Ha
rpynuTe U MM OaBa anaTku U naeu 3a annmkaumm. MM gaea
MHbOPMaLMKM 33 BPpEMETO Ha HaTNPEeBapoT.

10 MUH

TepeHcKa
paboTa

Mewayerse 0o MecToTo. Cekoja rpyna dpna cran Bo
NMPOM3BO/IHa Hacoka. MecToTo ce obefneyxyBa co NMOoMOoLL Ha
KoHeLl,. CTanoT 61 6MN LeHTap Ha KpyroT HampaBeH CO MOMOLL
Ha KoHell. Cobupatbe Ha LITO NorosieM 6poj Ha pPasnMUHK
BUOOBU U HUBHO dhoTorpadurpaarse. AKO BpeMeTo e
OorpaHun4YyeHo, Torall HaCTaBHMKOT MPETXOOHO M1 o6enexyBsa
nonvH-aTa.

HaTnpeBap: koja rpyna Moxe fa NMpoHajae HajMHOory BUOOBU BO
HUBHOTO None (rabu, XXMBOTHU K pacTeHunja). YueHumnumuTte Tpeba
na rm doTorpadmpaaT BUOOBUTE. YUeHMLUMTEe KopUcTaT
annukaumm 3a noeHTudmKaumja Ha BuaosumTe: iNaturalist,
Blossom and PlantNet.

25 MuH

Na6opaTtopwja/
YYUITHMLA

JOuckycuja 3a pesynTtatuTe. [JUCKyCKrjaTa MOXKe fla Ce OfBMBa BO
YUUMHMLA MU Ha MeCTO Kafle ce 1M3BefyBa UCTPaXkyBaH-eTo.

10 MUH

OucemMeHaumja

YyeHnumTe rv MpeseHTrpaaT CBoOUTe pe3ynTaT Ha ocTaHaTuTe
rpynu.

10 MUH

3aBpLETOK Ha
MPOeKTOoT

HacTaBHUKOT Tpeba Oa ja cyMupa nekumjata 1 Aa npennoxm
OMCKyCMja Oa ce NPOoOo/KM Ha crneaHMoT Yac, Ha Np.:
o KoKy BUOOBU MMaaT NpoHajaeHo.
e Kou 61 Mokene ga 6uaat NpUUMHMTE 33 Pas3NINKMUTE BO
BUOOBUTE.
o Kou ce KapaKTepUCTUKMUTE Ha pasnMyHmnTe 061acti co
MHOIY UMK ManKy BUOOBMW.

10 min
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DETETIVE DA NATUREZA

Maja Mladenova, Susana Spratley, Maris Agasild,
Sylwia Ozo6g, Morten Eskildsen

Lesson plan in PORTUGUESE

Nesta licdo (2*45 min) os alunos aprenderao o que é biodiversidade.
Eles aprendem quantas espécies diferentes realmente existem nas suas
imediacoes.

Os alunos trabalham fora. A aula deve aumentar a curiosidade e o
cuidado dos alunos com a natureza. HEos alunos trabalham em grupos.
Os resultados dependem das suas habilidades cooperativas e velocidade
- é uma competicao.

OBJETIVOS DE APRENDIZAGEM E PAPEL DO PROFESSOR
COMPETENCIAS Antes da aula, o professor marca
e Compreender o que significa com numeros os locais onde os
biodiversidade. alunos irao realizar as suas
e Fazer pesquisas ao ar livre juntos. pesquisas, da instrugdes,
 Discutir sobre do que pode depender acompanha o trabalho dos alunos,
a diversidade de espécies. orienta-os durante o processo,
motiva e avalia o seu trabalho e
ESPACO DE APRENDIZAGEM conduz uma discusséo.
Ao ar livre e na sala de aula. Esta aula PAPEL DO ALUNO

também pode ser realizada, por

N A aula esta estruturada como um jogo
exemplo, em uma excurséao pela

competitivo. Os alunos sdo divididos em

natureza. grupos. Primeiro o professor explica o
FERRAMENTAS E RECURSOS DE TIC que eles tém que fazer e depois tudo
depende da inteligéncia, rapidez e
- Smartphone destreza.

- Pesquise um aplicativo
(https://www.inaturalist.org/pages/seek_
app) ou outro (https://lens.google/#cta-
section) .
. Computador AVALIACAO

Cooperagdo. Apresentagdes.
Participa da discusséao.

Obtidos os resultados, devera ser feito
um resumo - uma apresentagéao.
Isto sera seguido por uma discusséo.
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DESCRICAO DO CENARIO

Explicacdao

(10] ¢-Tez-To)

Preparacao

No inicio da aula, o professor explica o que significa biodiversidade.

Os alunos sdo divididos em grupos (por sorteio).

O professor explica-lhes o objectivo do trabalho de campo seguinte e o
desenrolar do trabalho. Ao mesmo tempo, anuncia que a corrida dura 25
minutos e termina no mesmo horario para todos.

Os alunos desenham entao um ndmero que significa um ponto exterior, a
volta do edificio escolar. O professor marcou os pontos para todos os
grupos antes da aula. Além disso, todos os grupos de alunos recebem um
pedaco de barbante do mesmo comprimento com um pedag¢o de madeira
em cada ponta. Isto serve para eles marcarem a area a explorar (eles usam
isso para fazer um circulo - veja o diagrama abaixo). Eles também recebem
papel para fazer anotagdes.

10 min

Trabalho
de campo

A largada é dada pelo professor em frente ao prédio da escola.

Os alunos encontram seus pontos e desenham circulos usando seu pedaco
de barbante. Eles tiram uma foto do seu grupo no circulo determinado e
enviam para o professor.

Em seguida, procuram diferentes seres vivos (diferentes espécies) neste
circulo.

Os alunos tém 25 minutos para encontrar, fotografar e identificar diferentes
criaturas vivas.

Apods 25 minutos eles deverao estar de volta a frente do prédio da escola.

25 min

Sala de
aula

Os resultados dos diferentes grupos sdo comparados e o professor da licao
de casa - para formatar os resultados em PowerPoint.

10 min

Resumo
dos
resultados

Na proxima licao os resultados serdao comparados.

O professor separa as imagens enviadas e deixa os alunos descreverem o
ambiente onde procuraram diferentes seres vivos (cada grupo
separadamente).

No processo de discussao conjunta, sao encontrados os motivos que
levaram as divergéncias.

A professora resume: quantas espécies diferentes foram encontradas no
total, o que caracterizou o local onde foram encontradas mais/menos
espécies.

35 min

Reflexao

O professor pergunta aos alunos o que eles teriam feito de diferente.
O que eles acham que significa biodiversidade e por que € importante? O
que pode levar ao empobrecimento da diversidade de espécies?

10 min
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SYMBIOSIS IS ALL AROUND

Lukasz Steczko, Sonja Tanurkova, Meri Heinsalu,
Telma Rodrigues, Kristian Helmer Petersen

Lesson plan in ENGLISH

The students find examples of symbiosis near the school and
prepare a presentation for the next lesson.

LEARNING OBJECTIVES, ICT TOOLS AND RESOURCES

SKILLS, AND COMPETENCIES
e Computers for research,

presentation and poster.
e Apps and books to determine
species.

e Understanding the concept of
symbiosis and the different kinds of

symb|03|s.- . e Magnifier/microscope.
. H'ow.symk')|03|s affect ecosystems and « Jam glasses for collection.
biodiversity. e Cell phone for pictures.
e Safety and rules (endangered or
poisonous species). TEACHER’'S ROLE
e Doing research. e Write an activity guide sheet.
e Working in a group. e Explain the concepts and the task
» Doing a presentation and poster. and divide students into groups,
e Optionally working with microscopes. explaining also safety and rules.

e Help and facilitate during fieldwork
and during the work in the
LEARNING SPACE classroom, including the practical

Surroundings of the school work in the lab.

and lab/classroom.
LEARNER’S ROLE

e Do research about symbiosis and

ASSESSMENT .. . .
biodiversity (homework or in
e Presentations and Poster previous lesson).
exhibition. . e Fieldwork in groups - determining
» Self-evaluation and and collect or take a photo of the
students feedback. example for the presentation.
e Teacher feedback. e Groupwork preparing the

presentation - research on the
example chosen.
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SCENARIO DESCRIPTION

Activity Detail Duration
. Introduction of the concepts, safety and rules, and the task. Divide

Preparation . 10
into groups.

Field work Find, c.hoose and take a photo or collect one example of symbiotic o5
organisms.
Study the example (eg. Under microscope/magnifier, using apps,

Laboratory/ research) and prepare the oral presentation including:Species o5

classroom involvedType of symbiosisFunction in the ecosystemEffect on

biodiversity.

Dissemination

The presentations (next lesson)A poster of all examples of
symbiosis (next lesson).

Project closure

The poster exhibition.
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SYMBIOSE ER OVERALT

Lukasz Steczko, Sonja Tanurkova, Meri Heinsalu,
Telma Rodrigues, Kristian Helmer Petersen

Lesson plan in DANISH

Eleverne finder eksempler pa symbiose i naerheden af skolen og
forbereder et oplaeg til naeste lektion.

LARINGSMAL, FARDIGHEDER IKT VERKTBIER OG RESSOURCER

OG KOMPETENCER e Computere til research,

preesentation og plakat.

e Apps og bgger til at bestemme
arter.

e Forstgrrelsesglas/mikroskop.

e Forstaelse af begrebet symbiose og de
forskellige former for symbiose.

e Hvordan symbiose pavirker
gkosystemer og biodiversitet.

e Sikkerhed og regler (truede eller
giftige arter).

e At lave research. LARERENS ROLLE
e Atarbejdeien gruppe. e Skriv et aktivitetsguideark.
e At Lave en preesentation og plakat. e Forklar begreberne og opgaven og
e Eventuelt arbejde med mikroskoper. inddel eleverne i grupper, forklarer
LZERINGSRUM ogsa sikkerhed og regler.
e Hjeelpe og facilitere under
Omgivelserne af skolen og feltarbejde og under arbejdet i
laboratoriet/klassevaerelset klassevaerelset, herunder det

praktiske arbejde i laboratoriet.
VURDERING

e Preesentationer og ELEVENS ROLLE

plakatudstilling. e Lavresearch om symbiose og

e Selvevaluering og elevernes biodiversitet (hjemmeopgaver eller i
feedback tidligere lektion).

e Feltarbejde i grupper - fastleeggelse
og saml eller tag et billede af
eksemplet til preesentationen.

e Gruppearbejde, der forbereder
preesentationen - research pa det
valgte eksempel.

e Laerer feedback.
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SCENARIE BESKRIVELSE

Aktivitet Detalje Varighed
Forberedelse Introdgktlon af begreberne, sikkerhed og regler samt opgaven. 10 min
Inddel i grupper.
Feltarbejde Find, \{aelg og tag et billede eller saml et eksempel pa symbiotiske 55 min
organismer.
Studer eksemplet (f.eks. Under mikroskop/forstgrrelsesglas, brug
af apps, forskning) og forbered den mundtlige praesentation,
Laboratorie/ herunder:
e Arter involveret 25 min

klasseveerelse

» Type af symbiose
» Funktion i gkosystemet
» Effekt pa biodiversiteten

Formidling

Praesentationerne (naeste lektion).
En plakat med alle eksempler pa symbiose (naeste lektion).

Projekt lukning

Plakatudstillingen.
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SUMBIOOS ON IGAL POOL MEIE UMBER

Lukasz Steczko, Sonja Tanurkova, Meri Heinsalu,
Telma Rodrigues, Kristian Helmer Petersen

Lesson plan in ESTONIAN

Opilased otsivad kooli lshedalt sumbioosi niiteid ja valmistavad
ette jargmiseks tunniks ettekande.

OPITULEMUSED, OSKUSED JA IKT-VAHENDID JA RESSURSID
PADEVUSED

e SUmbioosi kontseptsiooni ja erinevate
simbioosi liikide mdistmine.

e Kuidas sUmbioos mdjutab
6kosUsteeme ja bioloogilist
mitmekesisust.

e Ohutus ja reeglid (ohustatud voi
murgised liigid).

e Uurimistdd tegemine.

e Grupis tédtamine.

e Ettekande ja plakati koostamine.

e Valikuliselt mikroskoopidega
té6tamine.

e Arvutid uurimistddks, ettekande ja
plakati jaoks.

e Rakendused ja raamatud liikide
maaramiseks.

e Suurendusklaas/mikroskoop ja
purgid kogumiseks.

e Mobiiltelefon piltide jaoks.

OPETAJA ROLL

e Kirjutage tegevusjuhend.

e Selgitage kontseptsioonid ja
Ulesanne ning jagage 6pilased
gruppidesse, selgitades samuti
ohutust ja reegleid.

e Abistage ja hoélbustage valitédde ja
klassiruumis t66tamise ajal,
sealhulgas praktiliste té6dde
tegemisel laboris.

OPPIJA ROLL
e Uurige sumbioosi ja bioloogilist
mitmekesisust (kodu- vbi eelmise
tunni tééna).
e Valitddéd rihmades - valige ja
pildistage vdi koguge

ettevalmistatud ettekande néaide. HINDAMINE
* RUhmatos ettekande e Ettekanded ja plakatite
ettevalmistamiseks - uurige valitud NA&itus.
naidist. e Enesehindamine ja 6pilaste
OPIKESKKOND tagasiside.
Kooli tmbrus ja » Opetaja tagasiside.

labor/klassiruum.
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TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus Kestus
Ettevalmistus Kontseptspomde, ohytuseja rgegllte ning Ulesande 10 min
tutvustamine. Jagamine gruppidesse.
Valitaoad Leldkg, valllgeJ?.plldlstage vOi koguge Uks sumbiootiliste 55 min
organismide naide.
Uurige naidet (nt. mikroskoobi/suurendusklaasi all, rakenduste
abil, uurides) ja valmistage suuline ettekanne, sealhulgas:
Labor/klass » osalevadliigid 25 min

e sUmbioositulp
» funktsioon dkosusteemis
*« moju bioloogilisele mitmekesisusele

Ettekanded

Ettekanded (jargmine tund).
Plakat kdigist siUmbioosinaidetest (jargmine tund).

Projekti
[dpetamine

Plakatinaituse Ulespanek.
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CUMBUO3ATA E HACEKAAE OKOJ1Y HAC

Lukasz Steczko, Sonja Tanurkova, Meri Heinsalu,
Telma Rodrigues, Kristian Helmer Petersen

Lesson plan in MACEDONIAN

YyeHUUMNTe HaoraaT NpuMepu 3a cMM6Mo3a Bo 6/iIM3nHa Ha
YUYUIULLITETO U NOAroTBYBaaT Npe3eHTauMja 3a cnegHaTa nekuuja.

LESTN, BELULTUHU U

KOMMETEHLUAUU 3A YYEHSE
KoHuenToT Ha cuMburnoszaTta um
pas3nmMYyHUTE BULOBU Ha cMMbBMO3a.
Kako cumMbunosaTta Bnumjae Ha
eKocucTtemMmTe n bUoonBeps3nUTETOT.
BeszbegHOCHUTE MEPKU U NpaBuUna
(3arpo3eHu Unv OTPOBHU BUOOBU).
npaBejKn ncTpakyBarba
co rpynHaTa paboTa
co nspaboTKa Ha NpeseHTauuja n
nocrtep
NpPeKy MUKpocKonupare/ynotpeba Ha
nyna goKosnKy nMa notpeba

YNOIrA HA YYEHUUMUTE

MpaBaT UCcTpaxkyBare 3a cubumnosaTa
n buogmeep3nUTeTOT (LOMaLUHa
paboTa nnu ce obpaboTyBa BO
npeTxonHaTta nekuyuja)

TepeHcKa paboTa BO rpynu -
oaopenyBare U cobuparse nnu
doTorpaduparbe Ha NpuMepoLnTe
noTpebHn 3a NpeseHTauujaTa
FpynHa paboTa BO yuyunHuua -
Cekoja rpyna nsroTtsyBa
npeseHTauMja 1M NocTep 3a
npMMepoT Ha cuMbBKMo3a Koja ro
McTpaKyBa.

MUKT BELLULTUHU U PECYPCHU

KoMnjyTep 3a npTcTaByBare Ha
pes3ynTtaTuTe o4 UCTPaykKyBameTo,
M3roTByBak€ Ha Npes3eHTaumjaTa u
nocTepoT

Annmnkauum (Seek, Plantnet, Google
lens) n yuebHMLUU, eHUMKNOMEeaunn 3a
neTepMmMHaumja Ha BUOAOBUTE
nyna/MuKpocKon

CTaKneHun cagoBu/Ternu 3a cobupare
Ha NnpuMepouunTe

MOBUNHU TenedoHM 3a doTorpaduparse
Ha NnpuMepouunTe

YJ1OrA HA HACTABHUKOT

N3paboTyBa BOOUY T.€. NIUCTa CO
aKTUBHOCTMU

rm objacHyBa KOHLUENTOT 3a paboTa,
NnoOMMUTE, aKTUBHOCTUTE, T dopMUpa
rpynuTe o4 y4yeHuum,

rn objacHyBa 6e36e4HOCHUTE MEPKU U
npasunaTa 3a paboTa;

rnoMara, KOooOpAMHMpPa 3a BpeMe Ha
TepeHcKaTa paboTa, paboTaTa BO
YYUMHMLA KaKo U NPpU NpaKTUyHaTa
paboTa Bo nabopaTopuja
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MPOCTOP 3A YYEHE OLIEHYBAHSE

e MpeseHTauuun u nanoxxba Ha nocTepu/nnarkaTu.

e CamoeBanyauuja n noBpaTHa nHdopMaumja og,
yyeHunumTe (Ko akTUBHOCTM MM Ce gonagHane,

Bo okonuHaTa Ha
YUYNNULLTETO M BO yUUnHuLa/

nabopatopuja. a Kou He, WITo Tpeba pga ce nogobpwu).
e [MoBpaTHa MHbOpPMaLMja OO HACTAaBHUKOT.
onmc HA CLEHAPUNOTO
AKTUBHOCTHU OeTanu BpeMeTpaene
3ano3HaBaHse CO LennTe, KOHLEeNTOoT -3afa4ymTe 3a paboTa,
BOBe[yBarbe Ha OCHOBHUTE MOUMU-CUMOBMO3a, BUOOBU
NogrotoBka 10 MUH
cMMburosa, brogmeepsuTeT, 6e3begHOCK MepKK 1 NpaBuna.
dopMUparbe Ha rpynuTe 3a paboTa.
TepeHcKa HajoeTe, nsbepete 1 doTorpadumpajTe Unm cobepete eaeH 55 MUk
paboTta npuMep Ha CUMBUMOTCKM OPraHmM3MK (cekoja rpyna).
NcTpaskeTe ri CUMBUOTCKUTE OpraHu3mu (Mp. CO MUKPOCKom/
nyna, unu co ynotpeba Ha annnKaunmm) n noaroTeseTe ycHa
. rnpes3eHTalMja Koja Tpeba aa rv coap»Ku:
Na6opaTtopwnja/ P L Ja T A Ap
* CMMOWOTCKUTE BUAOBM OPraHmM3Mm 25 MUH
yYnaHuLa
e TWMNOT Ha cMMBUMO3a
e HMBHATa yfiora BO eKOCUCTEMOT
e BIMjAaHMETO BP3 BMoaAMNBEP3IUTETOT
Mpe3eHTalMja Ha paboTaTa Ha rpynuTe (cnegeH 4vac).
. M3paboTka Ha NoCTep o Cekoja rpyna Kako 1 n3paboTka Ha
OuncemMmHaumja
3aeHWYKKM NOCTEep o cUTe MpUMepUn Ha cMMBKro3a (cneneH
yac).
3aTBOpaHLe Ha
M3noyba Ha cuTe n3paboTeHn NocTepw.
MPOEKTOT
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A SIMBIOSE ESTA POR TODA PARTE

Lukasz Steczko, Sonja Tanurkova, Meri Heinsalu,
Telma Rodrigues, Kristian Helmer Petersen

Lesson plan in PORTUGUESE

Os alunos encontram exemplos de simbiose perto da escola e
preparam uma apresentacao para a préxima aula.

OBJETIVOS DE APRENDIZAGEM
E COMPETENCIAS

Compreender o conceito de simbiose

e os diferentes tipos de simbiose.
Como a simbiose afeta os
ecossistemas e a biodiversidade.
Segurancga e regras (especies
ameacgadas ou venenosas).

Fazer pesquisas.

Trabalhar em grupo.

Fazer uma apresentacgéao e péster.
Opcionalmente trabalhar com
microscopios.

PAPEL DO ALUNO
Fazer pesquisas sobre simbiose e
biodiversidade (licdo de casa ou na
licdo anterior).
Trabalho de campo em grupo -
determinar e coletar ou tirar foto do
exemplo para apresentagéao.
Trabalho em grupo preparando a
apresentagao - pesquisa sobre o
exemplo escolhido.

ESPACO DE APRENDIZAGEM

Entorno da escola e
laboratorio/sala de aula.

FERRAMENTAS E RECURSOS DE TIC

e Computadores para pesquisa,

apresentagéao e poster.

e Aplicativos e livros para identificar

espécies.

e Lupa/microscopio.
e Copos de geleia para colegéo.

Telemovel para fotos.

PAPEL DO PROFESSOR
Criar um guia de atividades.
Explicar os conceitos e a tarefa e
dividir os alunos em grupos,
explicando também seguranga e
regras.
Ajudar e facilitar durante o trabalho de
campo e durante o trabalho em sala de
aula, incluindo os trabalhos praticos
em laboratorio.

AVALIACAO
e Apresentacdes e Exposigdo de
Posteres.

e Autoavaliagdo e feedback dos alunos.
e Feedback do professor.
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DESCRICAO DO CENARIO

Atividade Detalhe Duracgao
- Introducdo dos conceitos, seguranca e regras, e da tarefa. .
Preparacao . f; d ¢ g 10 min
Definicdo dos grupos.
Trabalho de Encontrar, escolher e tirar uma foto ou coletar um exemplo 55 min
campo de organismos simbidticos.
Estudar o exemplo (por exemplo, sob microscépio/lupa,
usando aplicativos, pesquisa) e preparar a apresentacao oral
L incluindo:
Laboratorio/ . . .
- Espécies envolvidas 25 min

Sala deaula - Tipo de simbiose

- Funcdo no ecossistema
- Efeito na biodiversidade

As apresentacdes (proxima licao).
Disseminacao | Um pdster com todos os exemplos de simbiose (préxima
licao).

Encerramento

. A exposicdo de cartazes.
do projeto Posic
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SYMBIOZA JEST WOKOL NAS

Lukasz Steczko, Sonja Tanurkova, Meri Heinsalu,
Telma Rodrigues, Kristian Helmer Petersen

Lesson plan in POLISH

Uczniowie odnajduja przyktady symbiozy w poblizu szkoty i
przygotowuja prezentacje na nastepna lekcje.

CELE NAUCZANIA,

UMIEJETNOSCI | KOMPETENCIJE
Zrozumienie pojecia symbiozy i
roznych jej rodzajow.
Jak symbioza wptywa na ekosystemy i
roznorodnosc biologiczna.
Bezpieczenstwo i zasady (gatunki
zagrozone lub trujgce).

Robig badania.

Praca w grupie.
Wykonanie prezentacji i plakatu.
Opcjonalnie praca z mikroskopami.

ROLA UCZNIA

Przeprowadzanie badania na temat
symbiozy i roznorodnosci
biologicznej (praca domowa lub na
poprzedniej lekcji).

Praca terenowa w grupach -
ustalenie i zebranie lub wykonanie
zdjecia przyktadowych organizmow
do prezentaciji.

Praca w grupach - przygotowanie
prezentacji, badanie na wybranym
przyktadzie.

PRZESTRZEN DO ZAJEC

Otoczenie szkoty i sala
lekcyjna.

NARZEDZIA | ZASOBY ICT

Komputery do badan, prezentacijii
plakatow.

Aplikacje i ksigzki do okreslania
gatunkow.

Lupa, mikroskop.

Szklane stoiczki na probki gatunkow.
Telefon komorkowy do zdjec.

ROLA NAUCZYCIELA

Napisanie instrukcji przeprowadzania
zajec.

Wyjasnienie pojec i zadan oraz
podzielenie uczniow na grupy.
Wyjasnienie zasad bezpieczenstwa w
trakcie pracy.

Pomaganie i utatwianie pracy w terenie
oraz w sali lekcyjnej.

OCENA

Prezentacje i wystawa plakatow.
Samoocenaiinformacje zwrotne od
uczniow.

Informacje zwrotne od nauczyciela.
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Dziatanie

OPIS SCENARIUSZA LEKCIJI

Szczegoty

Czas trwania

Wprowadzenie pojec, opis zasad bezpieczenstwa i

Przygotowanie zadan. 10 min
Podziat uczniéw na grupy.
Praca w terenie Znaleyem}e, Wybrame i zrobienie zdje¢ przyktadom 55 min
organizmow symbiotycznych.
.Przebadanie” znalezionych przyktaddw organizmow:
e gatunki
Sala lekcyjna e rodzaj symbiozy 25 min

» funkcja w ekosystemie
» wplyw na réznorodnosc¢ biologiczna

Rozpowszechnianie

Prezentacje (nastepna lekcja).
Plakat przedstawiajacy wszystkie przyktady symbiozy
(nastepna lekcja).

Zamkniecie zajec

Wystawa plakatow.
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ANIMALS IN THE NEIGHBOURHOOD

Ewa Bobulska, Kulli Kalamees—-Pani, Ana Nastova,
Olga Cacao, Dinna Christensen

Lesson plan in ENGLISH

Knowledge of the animals in the neighbourhood.
Recognizes tracks and signs of animals.
Presentation of the research

LEARNING OBJECTIVES, SKILLS ICT TOOLS AND RESOURCES
AND COMPETENCIES
Teaching the students how to recognize Mobile phone with cameras and
animals through the tracks and other apps (animal track, animal
signs. tracker, iTrack wildlife Pro) and
Google Docs.
LEARNER'’S ROLE TEACHER'S ROLE
The Students W||| starts W|th a The teachers role iS to ask
diSCUSSion in the CIaSS and the they W”I questions and to diSCUSS With the
go outside in groups and actively look students and help them to find the
for tracks and signs in their tracks and signs.

neighbourhood.

ASSESSMENT
LEARNING SPACE In next lesson the teacher
School classroom and makes a kahoot/quiz with
outdoors. pictures, signs or sentences so

the students can identify the
animal.
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SCENARIO DESCRIPTION

Activity Detail Duration
Introduction: which animals have you seen in the
neighbourhood?
How can you see animals without seeing it?
Preparation | The teachers introduces pictures of tracks and signs from the 10 min
most common animals.
The teachers also introduces the apps for mobile phones for
the students.
. In groups 3-4 students, they will go outsides in different .
Field work ‘g . P . . Y . d . 20 min
directions to investigate for animal tracks and signs.
Laborator .
v/ The students makes the Google Docs. 10 min
classroom
Dissemination | Presentation of the students findings in a Google Docs. 10 min
Proiect The teacher looks in the Google Docs and makes a summary
cIosJure on the blackboard of all the different kinds off species the 10 min

students have found.
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DYR | NABOLAGET

Ewa Bobulska, Kulli Kalamees—-Pani, Ana Nastova,
Olga Cacao, Dinna Christensen

Lesson plan in DANISH

Kendskab til dyrene i nabolaget.
Genkender spor og tegn pa dyr.
Praesentation af forskningen.

L/ERINGSMAL, FARDIGHEDER OG IKT VERKTBJIER OG RESSOURCER
KOMPETENCER Mobiltelefon med kameraer og
At leere eleverne at genkende dyr gennem apps (dyrespor, dyresporing,
spor og andre skilte. iTrack wildlife Pro) og Google
Docs.

ELEVENS ROLLE

Eleverne starter med en diskussion i LARERENS ROLLE
klassen, og de vil ga udenfor i grupper
og aktivt lede efter spor og skilte i deres
nabolag.

Leererens rolle er at stille
sporgsmal og diskutere med
eleverne og hjeelpe dem med at

finde spor og skilte.
LZARINGSRUM

Skoleklasse og udendgrs. VURDERING

| neeste lektion laver leereren
en kahoot/quiz med billeder,
tegn eller seetninger, sé
eleverne kan identificere dyret.



Co-funded by the —
Erasmus+ Programme be@t ﬁ%ﬁm

of the European Union SN v —

ESTONIA

SCENARIE BESKRIVELSE

Activity Detail Duration
Introduktion: hvilke dyr har du set i nabolaget?

Hvordan kan du se dyr uden at se det?

Forberedelse e Lzererne introducerer billeder af spor og skilte fra de 10 min
mest almindelige dyr.

e Laererne introducerer ogsa apps til mobiltelefoner for
eleverne.

| grupper pa 3-4 elever vil de ga udenfor i forskellige

Feltarbejde . . 20 min
retninger for at undersgge for dyrespor og skilte.
Laboratorie .
/ Eleverne laver Google Docs. 10 min
klasseveerelse
Formidling Praesentation af elevernes resultater i et Google-dokument. 10 min
Projekt Leereren kigger i Google Docs og laver en sommerbog pa 10 min

lukning tavlen af alle de forskellige arter, eleverne har fundet.
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LOOMASTIKU MITMEKESISUS

Ewa Bobulska, Kulli Kalamees—Pani, Ana Nastova,
Olga Cacao, Dinna Christensen

Lesson plan in ESTONIAN

Oppetdd kiaigus tutvuvad dpilased loomade mitmekesisusega.
Tund annab opilastele teadmisi loomaliikidest, kes elavad vaatluspaigas
ja kuidas loomi ja nende eluviisi tundma oppida tegevusjalgede abil.
Opetaja tutvustab dpilastele loomaliike iimbruskonnas ja julgustab
kisimusi kiisima ning arutlema loomade eluviiside kohta. Arutelu
toimub klassis. Edasi toimub t66 gruppides vilikeskkonnas: otsitakse
loomi ja uuritakse nende jalgi ning taidetakse grupitéona téolehed.
Praktilise toona tehakse ka fotod loomade tegevusjalgedest ja
jaljeradadest, voimalusel kasutatakse netimaterjale voi appe jalgede ja
loomade vaatlemiseks, tundmaodppimiseks ning jidlgede maaramiseks.
Lopuks esitletakse opilaste praktilise rihmat66 kokkuvottet. Tund on
ettevalmistav praktiline osa 6koloogia ja elurikkuse teemale ainekavas.

OPPETOO PEAMISED EESMARGID MEETODID, VAHENDID JA
MATERJALID

Té6lehed, mobiil kaameraga
(tahvelarvuti) ja app vOi netimaterjal (nt
Google Docsis vm materjal, animal
tracks, animal tracker, iTrack wildlife

Oppetdd eesmargiks on loomade
tundmadppimine looduses nende
tegevusjalgede abil.

OPPIJA ROLL Pro) jédlgede ja loomade maaramiseks.
Arutelu alustavad &pilased klassis, millele OPETAJA ROLL
jargneb praktiline valitegevus. Praktilise Opetaja roll on tutvustada dpilastele
grupitdo kadigus opilased vaatlevad ja loomaliike ja nende jalgi, aidata kaasa
uurivad loomajalgi ja loomade tegevusjalgi arutelus loomade teemal ning
looduses. Grupitddna taidetakse td6dleht ja juhendada &pilasi loomajalgede
tehakse fotod, méaaratakse jaljed ja otsimisel ja maaramisel.

tegevusijaljed, kasutades dppematerjale ja -
rakendusi. Ldpuks koostavad &pilased OPIKESKKOND
t66st kokkuvotte, mida esitlevad praktilise Klassiruumis ja dues:
tegevuse I6ppedes. kooliaias, pargis, |dhimal
loodusrajal.
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HINDAMINE

Hindamisel on tahtis épilaste kditumine ja suhtumine praktilisse t&66sse
informatsiooni kogumisel, samuti koostdd ning aktiivsus grupitdds tulemuste
kokkuvétmisel ja esitamisel.

Opetaja annab kokkuvdttena suulise tagasiside dpilaste esitlustele.
Jargnevas tunnis teeb dpetaja tagasidetunni viktoriinina (Kahoot vm) loomade
ja nende jalgede fotode vdi kirjelduste abil kogu klassile.

TUNNIKAVA KIRJELDUS

Tegevus Kirjeldus

Milliseid loomi kohtate kooli Umbruses?

Kuidas saate teada, mis loomad elavad Umbruskonnas, kui
sa neid ei nae?

Sissejuhatus | Opetaja naitab tavalisemate loomade ja nende jalgede 10 min
fotosid.

Opetaja tutvustab &pilastele mobiilidppi véi dppematerjali
netis jm, loomade jalgede maaramiseks.

Praktiline Loomade jaljeradade ja tegevusjalgede uurimine ning

e . e e ) . . 20 min
valitood vaatlemine valjas grupitddna, igas grupis 3-4 opilast.

Klassitdo Opilased sisestavad oma vaatluste info Google Docs-i lehele. 10 min

Tulemuste Opilaste grupitdd uurimistegevuste tulemused kantakse 10 min

esitamine Google Docs-i, esitletakse kokkuvdtet teistele gruppidele.

Opetaja teeb tahvlile koondkokkuvdtte loomaliikidest, kelle
Kokkuvote jalgi nahti opilaste poolt vaatluste kaigus (6pilaste esitlused, 10 min
Google Docs-is andmed).
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XUBOTHUTE BO COCEAOCTBOTO

Ewa Bobulska, Kulli Kalamees—Pani, Ana Nastova,
Olga Cacao, Dinna Christensen

Lesson plan in MACEDONIAN

Mo3HaBaHe Ha YXMBOTHUTE BO COCEeACTBOTO.
Mpeno3HaBa Tparu M 3Hauu Ha YXMBOTHMU.
NMpe3eHTauMja Ha UCTPAXKYyBaHETO

LLEJIM HA YACOT UKT AJTATKUN U PECYPCHU
YdyeHMLMTe fa HayyaT Kako garu Mob6unHun TenedoHU CO KaMepu U
npenosHaBaaT XXNBOTHUTE Ccropen annunkauum (3a Tparute, Google Docs,
TparunTe. iTrack wildlife Pro)
YJ1IOrA HA YMEHUKOT YNOrA HA HACTABHUKOT
YyeHnumMTe Ke 3anoydyHaT Co OUCKycuja Ha O6jacHyBa aKTuBHOCTU, dopMMpPa
4yacoT, NOTOa Ke n3nesaTt HagBoOpP U aKTUBHO roynu Ha ydyeHuumn. ObjacHyBa
Ke bapaaT Tparu Bo OKo/IMHaTa. 6e36eQHOCHM MEPKU U NpaBua 3a
paboTa. NocTaByBa NpaLlarba,
NPOCTOP 3A YYEHSE OVCKYTMpPa CO yYeHnuunTe, v
KOOOpOMHUPA YYEHULNTE 3a BpEME Ha
BO YYMSHMLLA, KaKO U BO TepeHcKaTa aKTUBHOCT 1 Bapa Tparu
OKOJIMHAaTa Ha YYUNIULLITETO 38€AHO CO ydeHuuunTe.

WNW BO OKOMHaTa cpeaunHa.
OUEHYBAME

e OLEeHYyBare Ha NMpe3eHTauumnTe Ha
rpynuTe o cTpaHa Ha gpyrute
COy4YeHuUun n noBpaTtHa nHdopmMaumja

e MHbopMaumja on ydeHunuuTte (ganu
MM ce gonagHane akTUBHOCTUTE,
nanun nm bune MHTepecHuU, WTo Tpeba
na ce nonob6pu)

e YcHa noBpaTHa nHpopMaumja on
HaCTaBHUKOT
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AKTUBHOCT

[ToaroTtoBKa

Oonuc HA ONEPATUBHUOT MNJ1IAH 3A HAC

Oonuc

BoBepn.

3ano3HaBarbe COo LenuTte, aKkTUBHOCTUTE, 3ada4mTe 3a
paboTa,BoBeyBatbe HA OCHOBHUTE TMOVMMU U
MocTaByBarbe BOBEOHM Mpallatba.

Koe »XMBOTHO CTe ro Buaene BO COCeacTBOTO?

Kako Moyke fga ro ,Bugute” 6e3 ga ro suante?
HacTaBHMKOT MOKa)XyBa C/MKK of Tparn M 3Hauu o
HajuecTUTe XMBOTHW, KAKO M animMKaummTe.

BpeMeTpaene

10 MUH

TepeHCcKa
paboTa

YueHnumMTe ce rpynmpaHn Bo Manu rpyrnm CoCTaBeHMm
o4 3-4 y4YeHMUM KOW WCTpa)KyBaaT BO OKOJSIHATa
cpenuHa.

20 MUH

Yyunuuua/
nabopaTtopuja

YyeHunumte napaboTtyBaaT gokyMeHT Bo Google Docs
KOj  comp»Ku mogaTous  od  peann3mpaHoTo
NCTPa)KyBatbe BO OKOMHaTa cpeamHa Kako U
doTorpadum og UCTOTO.

10 MUH

[Npe3seHTMpPae

MNpe3eHTaumja Ha paboTaTa Ha rpynuTe y4eHMuM BO
Google Docs. HapeoHWOT 4ac, HacCTaBHUMUUTE Ke
noaroTeBaT KBW3 CO C/MKMK, PEYEHULM U 3HaUM 33
yYeHUnuUmMTe Oa ro MaeHTUPMKYBaaT )X MBOTHOTO.

10 MUH

Kpaj

HacTaBHMKOT ro 4MTa LOKYMEHTOT, Ce eBaslympa 4acoT
CO CNTe BNOOBUM KOUM ' Hallne ydeHunumTe.

10 MUH
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ANIMAIS NA VIZINHANCA

Ewa Bobulska, Kulli Kalamees—Pani, Ana Nastova,
Olga Cacao, Dinna Christensen

Lesson plan in PORTUGUESE

Conhecimento dos animais da vizinhanca.
Reconhecer rastos e sinais de animais.
Apresentacao da pesquisa

OBJETIVOS DE APRENDIZAGEM E FERRAMENTAS E RECURSOS DE TIC

COMPETENCIAS Telemovel com cédmeras e aplicativos (

Ensinar os alunos a reconhecer os identificagdo de marcas de animais,
animais atraves das pegadas e outros iTrack Wildlife Pro) e Google Docs.
sinais.

PAPEL DO PROFESSOR

PAPEL DO ALUNO .
O papel do professor é colocar

Os alunos comegardo com uma discusséo questdes e discutir com os alunos,
em classe e sairdo em grupos e procurardo ajudando-os a encontrar o
ativamente por trilhas e placas em sua caminho/solugées.

vizinhanga.

ESPACO DE APRENDIZAGEM AVALIACAO

Na proxima aula o professor faz um
kahoot/quiz com imagens, sinais ou
frases para que os alunos identifiquem
o animal.

Sala de aula e espacgo
exterior.
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DESCRIGCAO DO CENARIO

Atividade Detalhe Duracao
Introdugao: quais animais vocé viu na vizinhanga?

Como podes identificar os animais sem vé-los?

Preparacao e Os professores apresentam fotos de pegadas e 10 min
sinais dos animais mais comuns.

e Os professores também apresentam os aplicativos
para telemoveis para os alunos

Trabalho de Nos grupos de 3 a 4 alunos, eles sairdao em diferentes 50 min
campo direcdes para investigar rastros e sinais de animais.
Laboratorio/ . .
Os alunos criam um Google Docs. 10 min
Sala de aula
. . - Apresentacao dos resultados dos alunos num .
Disseminagao 10 min

documento Google Docs.

O professor consulta o Google Docs e faz um resumo,
Nno quadro, de todos os diferentes tipos de espécies 10 min
que os alunos encontraram.

Encerramento
do projeto
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ZWIERZETA W OKOLICY

Ewa Bobulska, Kulli Kalamees—Pani, Ana Nastova,
Olga Cacao, Dinna Christensen

Lesson plan in POLISH

Lekcja dostarczy uczniom wiedzy na temat zwierzat w okolicy i sposobéw
ich tropienia. Nauczyciel wprowadza uczniéw w temat tropienia zwierzat,
zadaje pytania i zacheca do dyskusji na temat zwierzat. Nauczyciel
pomaga uczniom znalezé¢ zwierzeta, ich slady i oznaki. Uczniowie
dyskutuja na forum klasy. Nastepnie uczniowie wychodza na zewnatrz w
grupach, aktywnie szukajac zwierzat, tropow i sladéw zwierzat w swojej
okolicy. Muszg wypetni¢ arkusze robocze i zrobi¢ zdjecia tego, co widzg, a
nastepnie sprébowac znalezé to w aplikacji.

Na koniec uczniowie skompiluja i uporzadkuja informacje. Na koniec
zaprezentuja je klasie. Ta lekcja moze stuzy¢ jako wprowadzenie do
pozniejszych zaje¢ na temat ekologii i r6znorodnosci biologicznej.

CELE EDUKACYIJNE, UMIEJETNOS'CI I NARZEDZIA | ZASOBY ICT
KOMPETENCJE Karty pracy, telefon komorkowy z
Uczenie ucznidw, jak rozpoznawac aparatem fotograficznym i aplikacjami
zwierzeta, slady i inne oznakiich (np. Animal Track, Animal Tracker,
obecnosci w przyrodzie. iTrack Wildlife Pro) oraz dokumenty
Google.

ROLA UCZNIA

Uczniowie rozpoczng od dyskusji w Klasie, ROLA NAUCZYCIELA

a nastepnie wyjdag na zewnatrz w grupach i Rolg nauczyciela jest wprowadzenie
beda aktywnie szukac¢ zwierzat, tropow i uczniow w temat tropienia zwierzat, a
sladow zwierzat w swojej okolicy. nastepnie zadawanie pytan i
dyskutowanie z uczniami oraz
PRZESTRZEN DO NAUKI pomaganie im w odnajdywaniu
Klasa szkolna i na zewnatrz, zwierzat, ich tropow i sladow.

w sgsiedztwie (podworko
szkolne, ogrod, park, las).
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OCENA

e Ocena bedzie koncentrowac sie na zachowaniu i postawie ucznidow w terenie,
organizacji informaciji i ich prezentaciji.
e Nauczyciel przekazuje im ustng informacje zwrotng po prezentacjach uczniow.
e Na nastepnej lekcji nauczyciel przeprowadza Kahoot/Quizz obrazkami,
znakami lub zdaniami, aby uczniowie mogli zidentyfikowac¢ zwierze.

OPIS SCENARIUSZA

m
(o))

Aktywno Szczegoty Czas trwania
Wprowadzenie: jakie zwierzeta mozna zobaczy¢ w
okolicy?

Jak mozna widzie¢ zwierzeta, nie widzac ich?
e Nauczyciel przedstawia zdjecia tropdw i znakéw
najczesciej spotykanych zwierzat.
e Nauczyciel przedstawia roéwniez uczniom
aplikacje na telefony komadrkowe.

Przygotowanie 10 min

W grupach 3-4-osobowych uczniowie wyjda na
Praca w terenie zewnatrz w réznych kierunkach, aby zbadac slady i 20 min
znaki zwierzat.

Laboratorium/ Uczniowie organizuja swoje odkrycia wW

sala lekcyjna dokumentach Google Docs. 10 min

Prezentacja wynikow pracy uczniow w dokumencie

: .
Google Doc dla pozostatych cztonkdéw grupy. O min

Upowszechnianie

Nauczyciel zaglada do dokumentéw Google i
podsumowuje na tablicy wszystkie rodzaje 10 min
gatunkow znalezionych przez uczniow.

Zakonczenie
projektu
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NATURE DETECTIVES

Carla Vaz, Else Holm, Gordana Krstevska,
Magdalena Jarzebowska, Urve Lehestik

Lesson plan in English

The aim of this lesson is to introduce the subject “Biotic relations”
by using the prior knowledge of the students and then send them
outside to observe and to take photographs of biotic relations.
When they are done outside, we will talk about the subject and
discuss what biotic relations are.

LEARNING OBJECTIVES, ICT TOOLS AND RESOURCES

SKILLS, AND COMPETENCIES The students’ take pictures with a

e The learning objectives are to phone, tablet or iPad and share it
identify and observe biotic with other groups in a Padlet. A
relations. magnifying glass can also be a

e The skills and competencies are good idea to bring.

observation and the soft skills

(cooperation, communication and TEACHER’S ROLE

oral skills). The teacher prepares the lesson

LEARNER’S ROLE by mal‘(ing groups and make a

. ; ) padlet online etc.
The students will observe interactions

between different species, take ASSESSMENT
pictures and argue between e The students listen to each other and
themselves and other groups what give feedback to the different groups.
interaction they are watching and what e The teacher listens to the group
a biotic relation means. presentations and gives feedback to the

different groups.

LEARNING SPACE e When teaching the subject about biotic

Nearby the school and in the relations is done, the students can be
classroom and also online, because evaluated by a multiple choice
there they share their photos in a qguestionnaire or make an assignment

Padlet (padlet.com). about the subject.
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SCENARIO DESCRIPTION

Activity Detail Duration
The teacher makes a number of groups of 4-5 students and
Preparation prepares a padlet. When the lesson starts the teacher will 5min

explain the task and form the groups.

Students observe biotic relationships outside the school,
they discuss among themselves what they are observing
and take at least three photographs of what they think are
biotic relations.

Field work 15 min

1st Step: Each group places in the PADLET, previously
created by the teacher, the photographs they took.

2nd Step: Each group chooses a photograph of another
group. To ensure that a picture from each group is chosen,
group 1 chooses from group 2, group 2 chooses from group
3andsoon.

3rd Step: the students discuss between them what biotic
Laboratory/ relationship they think that the photograph, they have
classroom chosen, represents.

4th Step: Each group takes turn in sharing their idea of the
biotic relation in the chosen photograph with the other
groups and the group, whose photo is being discussed,
gets a chance to comment on it as well.5th step — In the
end of the class, the teacher will together with the students
Mmake a definition of biotic relations, so the students leave
the classroom with an idea of this professional concept.

30 min

The students can pass on the things they have learned by
making an exhibition at their school of their pictures with a
small text explaining the biotic relation in the picture and
they can do the same thing online using the Padlet.

Dissemination

The lesson just described is thought of as an introduction
to biotic relations. In the following lessons you can add
theory about adaptations of living organisms to their
environment and find concrete examples of that. You can
also talk about different ecosystems and how biotic and
abiotic factors effect the ecosystems.

Project closure
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NATURDETEKTIVER

Carla Vaz, Else Holm, Gordana Krstevska,
Magdalena Jarzebowska, Urve Lehestik

Lesson plan in DANISH

Laererens mal er at bruge elevernes forhandsviden til at introducere

emnet "biotiske relationer" og derefter sende eleverne udenfor for

at lsegge maerke til, observere og fotografere de biotiske relationer.
Efter observationerne vil der veere en diskussion.

LARINGSMAL OG IKT VAERKTQOIER

FARDIGHEDER Eleverne tager et billede med en

* Leeringsmal: at bemeerke og telefon, tablet eller iPad og deler
observere biotiske sammenhaenge. det med andre grupper pa Padlet.
e Fzerdigheder: observationsevner,
samarbejds- og LARERENS OPGAVE
kommunikationsevner. e Som forberedelse til lektionen: leereren
ELEVERNES OPGAVE laver en Padlet online og danner
grupper.

e Gruppearbejde: Gruppemedlemmer
observerer og fotograferer forhold
mellem arter og diskuterer derefter
arten af det observerede forhold.

e Intergruppediskussion: mellem sig

e |lgbet af lektionen: leereren forklarer
opgaven, motiverer og engagerer
eleverne og leder diskussionen.

selv og andre grupper, hvilke VURDERING
interaktioner de observerer, og hvad e Grupper reposter andre gruppers
det biotiske forhold betyder. preesentationer.
e Laereren giver feedback pa gruppernes
LZAREPLACERE oplaeg ° Pa grtipp

e Skolens umiddelbare omgivelser
(observationer finder sted der)

¢ Udendgars klasseveerelse eller
klasseveerelse (hvor diskussioner
finder sted)

e Internet (fotodeling pa Padlet.com)

e Der kan ogsa udarbejdes en (bedgmt)
prgve om emnet.
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AKTIVITETER OG DERES

Handling Beskrivelse Varighed

Leereren forbereder padlet (Padlet.com)
Forberedelse | | begyndelsen af lektionen forklarer laereren opgaven og 5 min
danner grupper pa 4 personer.

Grupperne beveeger sig udenfor, rundt pa skolen, hvor de

Udendgrs forsgger at finde eksempler pa biotiske sammenhasnge og .
. . . .. 15 min
aktiviteter tager 3 billeder, som de synes beskriver biotiske
sammenhaenge.

1. Hver gruppe laegger 3 udendgrs billeder i Padlet, som alle
beskriver biotiske forhold.

2. Hver gruppe veelger en anden gruppes foto til analyse.
For at sikre, at der veelges et billede fra hver gruppe, veelger
gruppe 1fra gruppe 2's billeder, gruppe 2 veelger gruppe 3's
billeder, og sa videre.

3. Eleverne diskuterer i en gruppe, hvilket biotisk forhold og
hvorfor det foto, de valgte, kunne beskrive. 30 min
4. Hver gruppe praesenterer resultatet af deres diskussion.
Den gruppe, hvis biotiske forhold diskuteres pa billedet, vil
fa mulighed for at kommentere.

5. I slutningen af lektionen udarbejder eleverne under
vejledning af leereren en definition af biotiske
sammenhasnge, saledes at eleverne forlader lektionen med
viden om naturen af biotiske sammenhaenge.

Aktiviteter i
klassen

Eleverne kan videregive den viden de har lzert ved at lave
Fordeling en udstilling af deres billeder pa skolen, det samme kan
ggres online ved hjzelp af Padlet.

Den netop beskrevne lektion introducerer emnet biotiske
forhold. | de fglgende lektioner kan du laere mere teoretisk
viden og lave skriftlige opgaver.

Afslutning af
projektet
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LOODUSDETEKTIIVID

Carla Vaz, Else Holm, Gordana Krstevska,
Magdalena Jarzebowska, Urve Lehestik

Lesson plan in ESTONIAN

Opetaja eesmirk on dpilaste eelteadmisi, kasutades tutvustada
teemat “biootilised suhted” ning seejarel saata opilased oue
biootilisi suhteid markama, vaatlema ja pildistama.
Parast vaatlusi toimub arutelu.

OPIEESMARGID JA OSKUSED

o Opieesmargid: biootiliste suhete
markamine ja vaatlemine.

e Oskused: vaatlusoskus, koost66- ja
suhtlusoskus.

OPILASTE ULESANNE

e RGhmatdd: ruhmaliikmed jalgivad ja
pildistavad liikidevahelisi suhteid,
seejarel arutlevad vaadeldud suhte
olemuse Ule.

¢ RUhmadevaheline arutelu: enda ja
teiste rGhmade vahel, millist
vastasmoju nad jalgivad ja mida
tdhendab biootiline suhe.

OPIKOHT
e Kooli lahiitmbrus (seal toimuvad
vaatlused).
o Ouesdppeklass vdi klassiruum (seal
toimuvad arutelud).
¢ Internet (fotode jagamine aadressil
Padlet.com).

IKT VAHENDID

Opilased pildistavad telefoni,
tahvelarvuti vdi iPadiga ja jagavad
seda teiste rihmadega Padletis.

OPETAJA ULESANNE

Tunni ettevalmistuses: dpetaja teeb
internetis Padleti ja moodustab
ruhmad.

Tunni kdigus: 6petaja selgitab
Ulesannet, motiveerib ja kaasab 6pilasi
ning juhib arutelu.

HINDAMINE

RUhmad tagasidestavad teiste rthmade
esitlusi.

Opetaja tagasisidestab riihmade
ettekandeid.

Teema kohta voib koostada ka (hindelise)
testi.
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Tegevus

Ettevalmistus

TUNNIKAVA KIRJELDUS

Kirjeldus

Opetaja valmistab ette Padlet’i (Padlet.com).

Kestus

5 min

Tegevused
dues

Ruhmad liiguvad due, kooli [ahiUmbrusesse, kus putavad
leida naiteid biootiliste suhete kohta ja pildistavad 3 fotot,
mis nende arvates kirjeldavad biootilisi suhteid.

15 min

Tegevused
klassis

1. lga ruhm paneb Padletisse 3 dues pildistatud fotot, mis
koik kirjeldavad biootilisi suhteid.

2. lga ruhm valib analUusiks teise rthma foto. Tagamaks, et
igast rahmast valitakse pilt, valib ruhm 1 ruhma 2 fotode
hulgast, ruhm 2 valib rihma 3 fotode hulgast ja nii edasi.

3. Opilased arutavad rihmas, millist biootilist suhet ja miks
vOiks nende valitud foto kirjeldada.

4. lga rihm esitleb oma arutelu tulemust. RUhm, kelle fotol
kujutatud biootilist suhet arutatakse, saab vbéimaluse
kommentaariks.

5. Tunni |6pus koostavad Opilased 6petaja juhendamisel
biootiliste suhete definitsiooni nii, et dpilased lahkuvad
tunnist teadmisega bioootilise suhte olemusest.

30 min

Levitamine

Opitud teadmisi saavad &pilased edasi anda, tehes koolis
oma piltidest naituse, sama voib teha veebis Padleti abil.

Projekti
|6petamine

Asja kirjeldatud tund juhatab sisse biootiliste suhete teema.
Jargnevates tundides saab juurde dppida teoreetilisi
teadmisi ja teha kirjalikke Ulesandeid.
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OETEKTUBU 3A NMPUPOOATA

Carla Vaz, Else Holm, Gordana Krstevska,
Magdalena Jarzebowska, Urve Lehestik

Lesson plan in MACEDONIAN

LlenTta Ha OBOj Yac e fa ce BoBepfe npegmeToT ,,BMoTckm ogHocu* co
KOpUCTEeH e Ha NPeTXOAHOTO 3HAaeH e Ha yYeHUuUuTe, NoToa co
MCTpa)XXyBare BO npupoaa (y4yeHMuuTe ogaTt HagaBop) Aa HabsbyBaaT
n ¢otorpadpupaart 6MoTcKu ogHocu. Kora Ke 3aBpLuaT co
AaKTUBHOCTUTE HAABOpP, Ce pa3roBaTa 3a TeMaTa M 3a Toa LWITO ce
6UMOTCKM OfHOCM.

LEJIN HA YYEHSE, BELUTUHU U
KOMIMETEHUUU

e LlennTte Ha yyereTO Ce fa ce
naoeHTnduKyBaaT n HabrbyayBaaT
BUOTCKUTE OOHOCMH.

e BelTUHUTE U KOMNEeTeHunnTe ce
HabmpynyBarbe U GUHU BELLUTUHM
(copaboTKa, KOMYHUKALUCKU A
rOBOPHU BELLUTUHWN).

YNIOIrATA HA YMEHUKOT

YyeHnumnTe ke HabrpynyBaaTt
MHTEepaKLUMnM NoMery pasfiMiHmn BUOOBMU,
Ke cnuKkaaT M Ke OUCKyTupaaT Mery
cebe v opyrnuTe rpynm Kakea
MHTepaKLuMja rnegaaT U LLUTO 3HAYMU
61oTCKa BpCKa.

NMPOCTOP 3A YYEHE

Bo 6/1M3MHa HAYYUIULLTETO U BO
yuymnHuuaTta, a UICTO Taka 1 Ha
MHTEpPHEeT, Buaejkn Tamy rm
cnopenyBaaT cBouTe doTtorpadumm Bo
padlet (Padlet.com).

UKT AJTATKN U PECYPCH

YyeHunumte doTtorpadumpaat co TenedoH,
TabneT unu lpad n rnu cnogenyeaaT co
opyrute rpynm Bo Padlet. KopucteweTo
Ha nynaTa e UCTo Taka gobpa mnaeja.

YJ1OrA HA HACTABHUKOT

e HacTaBHMKOT ro noaroTeByBa 4acoT CO
TOoa LWTO NpaBu rpynu U oHnajH Tabna.

e HacTaBHWKOT MCTO Taka rm MoTmempa,
M aHraxkmpa ydyeHuumnTe BO 3aa4aTa 3a
HBUOTCKM OOQHOCKU, ja BOOU OAUCKYCUHjaTa U
ja Hagrnenysa paboTaTa BO rpynu.

MPOLEHKA

YuyeHunumnTe ce cnywaaTt MerycebHo 1 nm
haBaaT noBpaTHU MHboOpMaLMKM Ha gpyrute
rpynu. HactTaBHMKOT rn cnywla rpynHuTe
npeseHTauMm n MM gaBa NoBpaTHa
MHdopMaumnja Ha ceKoja o rpynmuTe. Kora ce
BPLUM NpenaBarbe Ha neKkuumjaTa 3a BUOTCKU
OOHOCHU, YYEHNLUTE MOXKE fla ce oueHyBaaT
CO MpallanHMUK Co NoBeKeKpaTeH n3bop mnm
0a HanpaBaT 3agada 3a nekuyujaTta.
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[TogroToBKa

Ornunc HA CLLEHAPHUO

deTamsu

HacTaBHUKOT MpaBu HEKOSKY Fpynn of, 4-5 yd4eHunum m
noaroTByBa Padlet.

Kora Ke 3amno4yHe 4acoT HacTaBHMKOT ja objacHyBa
3apgadaTta u rinm dopmMumpa rpynmTe.

BpeMeTpare

5 MUH

TepeHcka
paboTa

YyeHunymTe rm HabrbyayBaaT OGUOTCKUTE OQHOCKM HAABOP
o4 YYUIULUTETO, pa3roBapaaT Merycebe 3a oHa LUTO ro
HabrbyayBaaT U NpaBaT HajManky Tpu ¢oTorpadumm oa
OHa LUTO TMe MUCNAT AeKa NpeTcTaByBaaT GUOTKCH
ogHocw.

15 MUMH

YamnHuua/
nabopaTtopuja

1 Yekop — Cekoja rpyna rm ctaa ¢otorpadmmte LUTO I
Hanpasuia Bo PADLET, kKoj MpeTxoa4HO € KpenpaH o4
CTpaHa Ha HaCTaBHUKOT

2 Yekop — Cekoja rpyna nsbupa potorpadmja og apyra
rpyna. 3a oa ce ocurypa geka e nsbpaHa cnmka of
cekoja rpyna, rpna 1 mn3bupa of rpna 2, rpyna 2 nstupa
of rpyna 3 UTH .

3 Yekop - YyeHuMLUMTe pasroBapaaT Mery cebe KakoB
OMOTCKKM 0QHOC cropef HMB NpeTcTaByBa poTorparmjaTta
Koja ja n3bpane.

4 Yekop — Cekoja rpyna Han3MeHMYHO ja cnogenysa
cBoOjaTa maeja 3a bmoTcKaTa MOBP3aHOCT Ha M3bpaHaTa
doTorpadumja co apyrmte rpynm 1 rpynarta 4ymja
doTorpadumja ce gnckyTMpa, LOo6MBaA MOXKHOCT Oa ja
ONCKYyTUpPa UcTaTa.

5 Yekop - Ha KpajoT o 4acoT HAaCTaBHMKOT 3aeHO CO
yyeHunumuTe Ke Kpenpa gedrHmLmMja 3a BUOTCKM OHOCH,
TaKa WTO yY4eHMUMTe ja HanyLwTaaT y4mnHMLaTa co naeja
3a 0BOj NpodecroHaneH KoHLUeNT.

30 MUH

OunceMunHaumja

YUeHUNUMTEe MOXKaT Aa M NpeHecaT HellTaTa WTo rm
Hay4me Taka LWTO Ke HanpaBaT M3M10X6a Ha HMBHUTE
CMTMKWM BO YUYUIULLUTETO, CO Man TEKCT MOA CEKOja CNMKa
BO KOj ce objacHyBa BMOTKCTa BPCKa U MCTOTO MOXKe Aa
ro HanpaBaT OHMajH CO KopucTeerbe Ha Padlet.
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AKTUBHOCT

3aBpluyBarbe
Ha MPOEeKTOT

deTarmsu

OnunwaHaTa J'IeKLl,l/ljaTa ce cMeTa 3a BoBe[l BO GUOTKCHU
ogHoOCK. Bo cneoHUTE NeKUMKM MOXKeTe fa gogagerte
TeOpl/Ija 3a ajanTaunmTe Ha XmBuUTte opraHM3IMm Bo
HWMBHaTa OKOJTMHa U Oa Haj,ueTe KOHKPETHUM NnpmMepn 3a
TOoa. MoYkeTe UCTO Taka aa 36opyBaTe 3a pas3/indyHn"
EKOCUCTEMU N KaKo BUOTUYKUTE N aDUNOTUYKNTE OOHOCK
B}'Il/ljaaT Ha eKoCcncrtemMumTe.

BpeMeTpare

5 MUH
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DETETIVES DA NATUREZA

Carla Vaz, Else Holm, Gordana Krstevska,
Magdalena Jarzebowska, Urve Lehestik

Lesson plan in PORTUGUESE

O objetivo desta aula é introduzir o tema “Relagodes biéticas”
utilizando o conhecimento prévio dos alunos e depois envia-los
para fora da sala de aula, para observarem e tirarem fotografias

sobre as relagoes biéticas. Quando forem feitas la fora, falaremos
sobre o assunto e discutiremos o que sao as relagdes biéticas.

OBIJETIVOS DE APRENDIZAGEM E FERRAMENTAS E RECURSOS DE TIC
COMPETENCIAS Os alunos tiram fotos com um telemovel,
e Os objetivos de aprendizagem s&o: tablet ou iPad e compartilham com
identificar e observar relagdes outros grupos num Padlet. Uma lupa
bidticas. também pode ser uma boa ideia para
e As competéncias a desenvolver trazer.

sdo a observacédo e as relagdes

interpessoais (cooperagéo, PAPEL DO PROFESSOR

comunicagéo e competéncias e O professor prepara a aula formando
orais). grupos e fazendo um Padlet online, etc.
PAPEL DO ALUNO e O professor também motiva e envolve
Os alunos observar3o interagdes entre os alunos na tarefa sobre relagdes
diferentes espécies, tirardo fotos e bidticas e orienta a discusséo e
discutirdo entre si e outros grupos que supervisiona o trabalho do grupo.
interacdo estdo observando e o que AVALIACAO

significa uma relagao biotica. ¢ Os alunos ouvem uns aos outros e dao

feedback aos diferentes grupos.

ESPACO DE APRENDIZAGEM e O professor ouve as apresentagdes dos

Perto da escola e nasalade aulae grupos e da feedback aos diferentes
também online, pois |4 partilham as grupos.
suas fotos num Padlet (Padlet.com). e Ao lecionar a disciplina sobre relagdes

bioticas, os alunos podem ser avaliados
por um questionario de multipla escolha
ou fazer uma tarefa sobre o assunto.
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DESCRICAO DO CENARIO

Atividade Detalhe Duracgao

O professor forma varios grupos de 4 a 5 alunos e prepara um
~ Padlet. .
Preparacao . . 5min

Quando a aula comecar o professor explicara a tarefa e
formara os grupos.

Os alunos observam relagdes bidticas fora da escola,
discutem entre si 0 que estdo a observar e tiram pelo menos 15 min
trés fotografias do que consideram ser relagdes bidticas.

Trabalho de
campo

1° Passo: Cada grupo coloca no PADLET, previamente
elaborado pelo professor, as fotografias que realizou.

2° Passo: Cada grupo escolhe uma fotografia de outro grupo.
Para garantir gue uma imagem de cada grupo seja escolhida,
o grupo 1 escolhe do grupo 2, o grupo 2 escolhe do grupo 3 e
assim por diante.

3° Passo: os alunos discutem entre si qual a relagao bidtica
gue acham que a fotografia que escolheram representa. 30 min
4° Passo: Cada grupo partilha a sua ideia da relagao bidtica na
fotografia escolhida com os outros grupos e o grupo cuja foto
estd a ser discutida também tem a oportunidade de
comentar.

5° passo: Ao final da aula o professor fara junto com os alunos
uma definicdao das relagdes bidticas, para que os alunos saiam
da sala de aula com uma ideia desse conceito profissional.

Laboratério/
Sala de aula

Os alunos podem transmitir o que aprenderam fazendo uma
exposicao na sua escola das suas imagens com um pequeno
texto explicando a relagao bidtica na imagem e podem fazer
o0 mesmo online usando o Padlet.

Disseminacao

Alicao que acabamos de descrever é considerada uma
introducao as relacdes bidticas. Nas licdes a seguir vocé
Encerramento | podera adicionar teoria sobre as adapta¢cdes dos organismos
do projeto Vivos ao seu ambiente e encontrar exemplos concretos disso.
Vocé também pode falar sobre diferentes ecossistemas e
como os fatores bidticos e abidticos afetam os ecossistemas.
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DETEKTYWI NATURY

Carla Vaz, Else Holm, Gordana Krstevska,
Magdalena Jarzebowska, Urve Lehestik

Lesson plan in POLISH

Celem lekcji jest wprowadzenie pojecia ,zaleznosci biotyczne”
poprzez aktywne dziatanie uczniéw. Punktem wyjscia bedzie
dotychczasowa wiedza uczniéw, nastepnie uczniowie beda dziataé
w terenie (beda znajdowac¢ i wykonywac¢ zdjecia zaleznosci
biotycznych), a na koncu porozmawiamy na temat wykonanych
zdjec¢ i wypracujemy razem co to s zaleznosci biotyczne.

CELE, UMIEJETNOS"»CI | NARZEDZIA | ZASOBY ICT
KOMPETENCJE Uczniowie robig zdjecia telefonem,
e identyfikacja i zdefiniowanie tabletem lub iPadem i udostepniajg je
zaleznosci biotycznych innym grupom za pomocg aplikacji Padlet.
e obserwacja w terenie Dobrym pomystem moze by¢ takze
e dokumentacja obserwacji zabranie ze sobg w teren szkta
e umiejetnosci miekkie (wspotpraca, powiekszajgcego.
komunikacja i umiejetnosc¢
wystepowania publicznie) ROLA NAUCZYCIELA

e Nauczyciel przygotowuje lekcje,
tworzgc grupy oraz odpowiednia
strone w aplikacji Padlet online.

e Nauczyciel motywuje i angazuje
uczniow w zadania dotyczace
zaleznosci biotycznych, nadzoruje
prace grup oraz Kieruje koncowg
dyskusja tak, aby doprowadzita do
wypracowania pozgdanej definicji.

ROLA UCZNIA

e obserwowac w terenie interakcje
miedzy réznymi gatunkami,

e robi¢ zdjecia i umieszczac je w aplikacji
Padlet (lub innej do gromadzenia zdjec)

e dyskutowac¢ miedzy sobgizinnymi
grupami, jakie interakcje obserwujag

e wypracowywac definicje pojecia
zaleznosci biotycznych

PRZESTRZEN DO NAUKI
W terenie (najlepiej niedaleko szkoty) i w
klasie szkolnej, a takze online (dzielenie
sie swoimi zdjeciami w Padlecie
(Padlet.com).
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OCENA

e Uczniowie stuchajg sie nawzajem i przekazujg informacje zwrotne
poszczegolnym grupom.

e Nauczyciel stucha prezentacji grupowych i przekazuje informacje
zwrotne poszczegolnym grupom.

e Dodatkowo uczniowie mogg by¢ oceniani za pomocg testu lub wykonac¢
dodatkowe zadanie dotyczgce tematu.

OPIS SCENARIUSZA

Czas
trwania

Aktywnosé Szczegoty

Przed lekcja nauczyciel przygotowuje strone w aplikacji
Przygotowanie | Padlet. Na poczatku lekcji nauczyciel dzieli uczniéw na grupy 5 min
(4-5 osobowe) oraz objasnia zadanie | forme pracy.

Uczniowie obserwujg zaleznosci biotyczne w terenie, poza
Pracaw szkoty, dyskutujg miedzy sobg o tym, co obserwuja i
terenie wykonujg co najmniej trzy zdjecia tego, co uwazaja za
zaleznosci biotyczne.

15 min

1- Kazda grupa umieszcza wykonane przez siebie zdjecia w
przygotowanej wczesniej przez nauczyciela aplikacji Padlet.

2 — Kazda grupa wybiera jedno zdjecie innej grupy. Aby miec
pewnosé, ze wybrane zostanie po jednym zdjeciu z kazdej
grupy, grupa A wybiera sposrdd zdjec grupy B, grupa B
wybiera sposrod zdjec grupy C itd.

Laboratorium/ | 3 - Uczniowie dyskutuja miedzy soba jakiego rodzaju
sala lekcyjna | zaleznosc miat na mysli autor zdjecia — ha czym moze
polegac, co w niej bierze udziat itd.

30 min

4 — Kazda grupa dzieli sie swoimi przemysleniami na temat
wybranego zdjecia na forum klasy. Autorzy zdje¢ maja
rowniez czas, zeby skomentowac interpretacje kolegdw.

5 - Uczniowie razem z nauczycielem wypracowujg wspolnie
definicje zaleznosci biotycznych.
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Czas
trwania

Aktywnosé Szczegoty

Uczniowie moga przygotowac w szkole wystawe swoich
zdjec z krotkim tekstem wyjasniajacym na czym polega
sfotografowana zaleznosc biotyczna. To samo moga
zrobic¢ online za pomoca padletu.

Upowszechnianie 5min

Opisana powyzej lekcja stanowi wprowadzenie do
omawiania zaleznosci biotycznych. Na kolejnych lekcjach
nauczyciel moze wprowadzi¢ szczegdtowy podziat
Zakonczenie zaleznosci, dodac teorie adaptacji organizmow zywych do

projektu srodowiska i znalez¢ na to konkretne przyktady. Mozna
takze porozmawiac o réznych ekosystemach oraz o tym,
jak czynniki biotyczne i abiotyczne wptywajag na
ekosystemy.

15 min
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