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Analyza uciva o rfasach ve vybranych pracovnich sesitech k u¢ebnicim pfirodopisu

Analysis of Topic Algae in Selected Natural History Workbooks

BlaZena Brabcovd, Libuse Vodovad

Abstrakt

Analyza uciva o fasdach si kladla za cil najit odpovédi na Sest vyzkumnych otazek. Jednalo se predevsim o to
identifikovat, jak je ucivo o rfasach pojato, jak jsou rasy zaclenény do systému a déle o zjisténi nedostatku a
jejich klasifikaci na zakladé spolecnych znakd. Posledni vyzkumnou otazkou bylo, zda poznatky prezentované
v pracovnich seSitech odpovidaji ocekdvanym vystupim stanovenym ve vybranych kurikularnich
dokumentech. Konkrétné se jednalo o aktudlné platnou verzi (2023) Rdmcového vzdélavaciho programu
pro zakladni vzdélavani (dale jen RVP ZV) a navrh inovovaného RVP ZV zverejnéného v dubnu 2024. Prestoze
u¢ebnicovych fad pro vyuku pfirodopisu existuje v Ceské republice deset, ne ke véem z nich existuji pracovni
sesity. Proto byly analyze podrobeny pouze pracovni sesity z ¢tyf nakladatelstvi. Zjisténé nedostatky byly
rozdéleny do dvou velkych kategorii na nedostatky v systematickém zarazeni fas a dal$i odborné nedostatky.
Celkem byly v pracovnich sesitech identifikovany ctyfi chyby v zafazeni fas do systému a 17 rlznych
odbornych nedostatkd.

Klicova slova: pfirodopis, pracovni sesity, chyby, kurikulum

Abstract

The analysis of the algae curriculum aimed to answer six research questions. These were primarily to identify
how the algae curriculum is conceptualized, how algae are integrated into the system and to identify mistakes
and classify them based on common features. The final research question was whether the knowledge
presented in the workbooks matched the expected outcomes set out in the selected curriculum documents.
Specifically, this concerned the currently valid version (2023) of the Framework Education Programme for
Elementary Education (hereafter referred to as FEP EE) and the draft of the updated FEP EE published in April
2024. Although there are ten textbook series for teaching science in the Ceska republika, not all of them have
workbooks. Therefore, only workbooks from four publishers were analyzed. The identified mistakes were
divided into two broad categories of shortcomings in the systematic classification of algae and other technical
shortcomings. In total, four mistakes in algal classification and 17 different technical deficiencies were
identified in the workbooks.

Keywords: algae, science, workbooks, mistakes, curriculum
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Vyuziti umélé inteligence pfi vyzkumu znalosti zak( gymnazia o vnéjsi stavbé téla hmyzu
Al based research of grammar school students knowledge of insects external body structure

Petra Bumberovd, Veronika Silhavd, Ondrej Zahradnicek, Adam Hruska, Jan Mourek

Abstrakt

V tomto pfispévku predstavime pilotni verzi vyzkumného nastroje pro vyzkum znalosti zak({ vyssiho stupné
gymnazii o vnéjsi anatomii hmyzu. Cilem vyzkumu je zjistit, zda a v jaké mire Zaci vyuZivaji specifické znaky
k uréovani hmyzu a do jaké miry dokazi odhalit chyby v zobrazeni rliznych zastupcl hmyzu. Porovnavame
znalosti Zakl ctyrletych gymnazii, ktefi absolvovali vyuku zoologie bezobratlych (3. roc¢nik), se znalostmi zaka,
ktefi tuto vyuku jeSté neabsolvovali (1. roc¢nik). Vyzkumnym nastrojem je dotaznik s dvaceti testovymi
poloZzkami obsahujici fotografie hmyzu, které byly bud generovany umélou inteligenci, nebo se jedna o realné
fotografie s upravenym pozadim. Ukolem respondentd je pojmenovat vyobrazeny hmyz, uréit typ fotografie
a odhalit v obrazku ptipadné chyby. Dale predstavime nase zkuSenosti s vyuzitim umélé inteligence pti tvorbé
fotorealistickych fotografii hmyzu, jez mohou mit potencial kvalitniho vyukového materidlu ve vyuce biologie.
Ukazeme dil¢i vysledky generovani fotografii a vybrané vysledky pilotniho testovani a ovéfovani vyzkumného
nastroje. Nase vysledky potvrzuji vyuZitelnost obrazovych vystupl generativnich neuronovych siti pfi tvorbé
testovych uUloh a dalSich didaktickych materidll ve vyuce zoologie bezobratlych. Zaroven poukazuji
na potencialni Sirsi vyuziti umélé inteligence pfi tvorbé vyukovych materiall a hodnoceni znalosti v biologii.

Klicova slova: Uméla inteligence, uréovani hmyzu, generativni neuronové sité, vyuka biologie, gymnazium

Abstract

In this contribution, we present a pilot version of a research tool for investigating the knowledge of grammar
school students about the external anatomy of insects. Our aim is to find out whether and to what extent
the students use specific characters to identify insects and to what extent they can detect errors
in the depiction of insect representatives. We compare the knowledge of students of a 4-year programme
who completed the invertebrate zoology classes (year 3) with those who have not yet completed these
classes (year 1). The research tool is a questionnaire with twenty items containing photos of insects that were
either generated by artificial intelligence or real photos with a modified background. The respondents’ task
is to name the insect, determine the type of photo and detect any errors in the image. Next, we present our
experience with the use of Al in the creation of photorealistic images of insects, which may have the potential
of high-quality teaching material in biology. We will show partial results of photo generation by Al and
selected results of pilot testing and validation of the research tool. We confirm the usability of image outputs
of generative neural networks in the creation of test tasks and other didactic materials in the teaching of
invertebrate zoology. At the same time, the results point to the potential wider use of Al in the creation of
teaching materials and the assessment of knowledge in biology.

Keywords: Artificial intelligence, identification of insects, generative Al, biology teaching, grammar school
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Evoluce vyuky prirodopisu: Novy pohled na RVP pres klicové koncepty biologického
vzdélavani
Evolution of Biology Teaching: A New Perspective on the Framework Education Programme
Through Key Concepts of Biology Education

Katefina Cihdkovd, Jakub Holec

Abstrakt

Predstavime navrh revidovaného RVP pro Pfirodopis a objasnime klicové koncepty (Big Ideas of Science),
které byly vyuzity pro formulaci jednotlivych o¢ekavanych vysledk( uceni. Shrneme hlavni pfipominky, které
byly sebrany pfi vefejné konzultaci a to, jak byly zohlednény. Na prikladech si ukazeme, jak Ize ucit s vyuzitim
klicovych konceptl a jak postupovat, pokud vyucujicimu vyhovuje pfistup zaloZzeny na taxonomickém
systému. Budeme diskutovat o nejvhodnéjsim zplsobu zdlraznéni kompetencéniho pojeti, vyuziti védeckych
postupt a dalSich vyzvach. Ukazeme si, jak Ize postupovat pti sestavovani skolnich vzdélavacich programa
na ptikladu modelovych SVP. Navrhneme moZna propojeni s jinymi ptirodovédnymi predméty a
s prifezovym tématem UdrZitelné prostredi. Pfedstavime mozZnosti spolupriace a podileni se na tvorbé
ilustrativnich uloh.

Kli¢ova slova: prirodopis, ramcovy vzdélavaci program, klicové koncepty, klicové kompetence

Abstract

We will present a proposal for a revised Framework Education Programme (RVP) for Biology and explain the
key concepts (Big Ideas of Science) that were used to formulate individual expected learning outcomes. We
will summarize the main comments collected during the public consultation and how they were taken into
account. Through examples, we will demonstrate how to teach using key concepts and how to proceed if a
teacher prefers an approach based on the taxonomic system. We will discuss the most appropriate way to
emphasize the competency-based approach, the use of scientific procedures, and other challenges. We will
show how to proceed in developing school educational programmes using model School Educational
Programmes (SVP) as examples. We will suggest possible connections with other science subjects and with
the cross-cutting topic of Sustainable Environment. We will present opportunities for collaboration and
participation in the creation of illustrative tasks.

Keywords: biology, framework education programme, key concepts, key competencies
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Ako zvysit povedomie o rastlinach a ochotu chranit ich prostrednictvom opelovacov

How to Increase Awareness of Plants and Willingness to Protect Them Through Pollinators

Jana Fancovicovd, Simona Toddkovd

Abstrakt

Nedostato¢né povedomie o rastlindch alebo tzv. rastlinna slepota definovana ako nevsimavost si rastlin
v kazdodennom Zivote, ma negativny vplyv na biodiverzitu v ekosystémoch. Nedostatocné rozpoznavanie
rastlin, nedocenenie ich délezZitosti a preferencia ZivocCichov brania budovaniu pozitivneho postoja
k rastlinam a ich ochrane. Na vzorke Slovakov (N = 247) sme experimentalne zistovali vnimanu atraktivitu a
ochotu chranit rastliny prezentované jednotlivo, rastliny s roznymi opelova¢mi a opelovade samostatne.
Rastliny prezentované samostatne boli hodnotené ako najatraktivnejSie. Po nich nasledovali rastliny
prezentované s opelovaémi a najmenej atraktivne hodnotené boli opelovace prezentované samostatne.
Naopak, respondenti vyjadrili najvyssiu ochotu chranit opelovace, potom rastliny s opelovaémi a nakoniec
rastliny bez opelovacov. Atraktivnost rastlin pozitivhe vplyvala na ochotu fudi chranit ich. Nizsia ochota
chranit rastliny v porovnani s opelovacmi, zaroven vyssie hodnotenie atraktivnosti rastlin v porovnani
s opelovaémi a signifikantna koreldcia medzi atraktivnostou a ochotou chranit rastliny sa javia ako slubné
vysledky pri intervenciach. Spojenie rastlin so Zivodichmi mbéze prispiet k zniZzeniu nedostatoéného
povedomia o rastlindch a k zvySeniu chdpania vyznamu opelovacov. Poukdzanie na interakciu rastlin
so zivoCichmi je cestou ako zvysit atraktivnost opelovacov a zaroven zvysit ochotu ludi chranit rastliny.

Klicova slova: atraktivnost; rastlinna slepota; opelovace, ochota chranit

Abstract

Plant awareness disparity or the so-called "plant blindness" defined as inattentiveness to plants in everyday
life, has a negative impact on biodiversity in ecosystems. Inadequate plant recognition, underappreciation of
their importance, and preference for animals hinder the development of a positive attitude towards plants
and their protection. On a sample of Slovaks (N = 247), we experimentally investigated the perceived
attractiveness and willingness to protect plants presented individually, plants with various pollinators, and
pollinators presented alone. Plants presented alone were rated as the most attractive. They were followed
by plants presented with pollinators, and pollinators presented alone were rated the least attractive.
In contrast, respondents expressed the highest willingness to protect pollinators, then plants with
pollinators, and finally plants without pollinators. The attractiveness of plants positively influenced people’s
willingness to protect them. The lower willingness to protect plants compared to pollinators, the higher rating
of the attractiveness of plants compared to pollinators, and the significant correlation between
attractiveness and willingness to protect plants appear to be promising results for interventions. Linking
plants with animals can contribute to reducing the lack of awareness about plants and increasing the
understanding of the importance of pollinators.

Keywords: attractiveness; plant blindness; pollinators, willingness to protect
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Fakultni Skolni zahrady a jejich potencial v kontextu pregradualni pfipravy ucitelt
prirodopisu

Faculty school gardens and their potential in the context of science teacher training

Iva Fryzovd

Abstrakt

Pro rozvoj oborovych kompetenci budoucich ucitell prirodopisu je vedle vyuky v ucebnach ¢i laboratofich
nezbytnd také realizace vyuky v prostfedi, ve kterém jsou pfirodni fenomény pfitomny v autentickém
kontextu. Potencidl byt timto prostorem maji fakultni zahrady, v pfipadé Pedagogické fakulty Modelova
Skolni zahrada Kejbaly. Tento prostor je mozné upravovat a vnitiné strukturovat s ohledem na potieby vyuky
konkrétni oborového obsahu i nacviku oborové specifickych dovednosti. Opakované vyuzZivani totozného
prostfedi k vyuce rliznych témat umoziiuje budoucim uditeldm rozpoznat potencial prostfedi pro vyuku
konkrétnich ptirodnich fenoménu v kratkodobém idlouhodobém horizontu a seznamit se s principy
zkusenostniho uceni. Pro budouci ucitele se tak fakultni zahrada stdvd mistem znamym a bezpecnym,
idealnim k ziskani prvnich zkusenosti s pfipravou a realizaci pfirodovédné vyuky zak( mimo ttridu. Fakultni
Skolni zahrady tak maji potencidl rozvijet nejen oborové, ale soucasné oborové didaktické kompetence
budoucich ucitelll a zaujimaji tak nezastupitelné misto v pregradudlni ptipravé ucitell ptirodopisu.

Klicova slova: fakultni Skolni zahrada, zkuSenosti uceni, pregradualni pfiprava

Abstract

In addition to teaching in classrooms or laboratories, implementing teaching in an environment in which
natural phenomena are present in an authentic context is also necessary for developing the disciplinary
competencies of future science teachers. The potential of this space for education are school gardens; at
Masaryk University, the Faculty School Garden is Kebaly. This space can be adjusted and internally structured
with regard to the needs of teaching specific subject content and practising subject-specific skills. Repeated
use of the same environment to teach different topics allows future teachers to recognize the potential of
the space for teaching specific natural phenomena in the short and long term and to become familiar with
the principles of experiential learning. For future teachers, the faculty garden thus becomes a familiar and
safe place, ideal for gaining first experience with preparing and implementing science education for pupils
outside the classroom. Faculty school gardens have the potential to develop not only subject-specific but also
subject-didactic competence of future teachers and thus occupy an irreplaceable place in the undergraduate
training of science teachers.

Keywords: faculty school garden, experiental learning, initial teacher training

Kontakty
Mgr. Iva Fryzova

Masarykova univerzita, Pedagogicka fakulta, katedra biologie
Pofi¢i 7, 603 00 Brno, Ceska republika

e-mail: fryzova@ped.muni.cz

11



Jak zjistovat observacni dovednosti Zaku v pfirodopise?

How to observe students’ observational skills in biology?

Filip Haspl, Karel Vojir

Abstrakt

Pro efektivni vyuzivani védeckych poznatkld i mysleni nejen ve Skolnim kontextu, ale i kazdodennim a
profesnim Zivoté je zdsadni rozvijet komplexni védeckou gramotnost. Ta zahrnuje nejen znalostni bazi, ale
i procesni védecké dovednosti. Jednou ze zakladnich dovednosti umoZiujicich ziskavani dat je védecka
observace. V kontextu biologie se tato dovednost jevi jako obzvlasté dilezita, nebot v biologickém zkoumani
sehrava klicovou roli. Pro efektivni rozvoj dovednosti védecké observace u 7kl ve vyuce ptirodopisu je
dllezité ji vénovat specifickou pozornost. Vzhledem k pfistupu k vyuce zaloZzeném na dikazech bylo zamérem
zmapovat moznosti zjistovani observacnich dovednosti zak(. V prvnim kroku byla provedena kvalitativni
reSerSe zamérena na vymezeni observacni dovednosti. Na zakladé reSerse byly identifikovany hlavni znaky
odlisujici prostou a védeckou observaci. Zaroven byl charakterizovan kontext dalSich védeckych dovednosti.
V dal$im kroku byla provedena systematickd resSerse zacilena na dostupné ndstroje vyuzivané pro sledovani
dovednosti védecké observace. Bylo zjisténo, Ze sledovani Zakovské dovednosti védecké observace je
vénovana velmi limitovana pozornost a nejsou dostupné verifikované nastroje pro jeji sledovani v kontextu
biologickych objektd. Z tohoto dlvodu byla navrZzena konstrukce testu zaméreného na dovednost védeckého
pozorovani znakd na makroskopickych a mikroskopickych biologickych objektech a rozliSovani organism.

Klicova slova: védecka observace, védecka gramotnost, védecké dovednosti, vyuka pfirodopisu

Abstract

Developing comprehensive scientific literacy is essential for the effective use of scientific knowledge and
thinking not only in the school context but also in everyday and professional life. This includes not only the
knowledge base but also procedural scientific skills. One of the basic skills enabling data acquisition is
scientific observation. In the context of biology, this skill appears to be particularly important as it plays a key
role in biological research. To effectively develop the skill of scientific observation in science education, it is
important to pay specific attention to it. Considering an evidence-based approach to education, the aim was
to map the possibilities of investigating students’ observation skills. In a first step, a qualitative literature
review was conducted to define the observational skill. Based on this, the main features distinguishing simple
and scientific observation were identified. The context of other scientific skills was also characterized. In
a next step, a systematic review was conducted targeting the available tools used to observe scientific
observation skills. It was found that very limited attention has been paid to the observation of students’
scientific observation skill, and no verified tools are available for its observation in the context of biological
objects. For this reason, the construction of an instrument focused on the skill of scientific observation of
features on macroscopic and microscopic biological objects and discrimination of organisms was proposed.

Keywords: scientific observation, scientific literacy, scientific skills, biology education
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Na stope Studentskych prekonceptov o modernych biotechnoldgiach.

Tracking down students’ preconceptions about modern biotechnology.

Michaela Horniakovd

Abstrakt

Cielom vyskumu je identifikovat hlavné prekoncepty a miskoncepty Studentov v oblasti sucasnych
biotechnoldgii. Respondenti boli Studenti 4. ro¢nika gymnazii (n = 20). Hlavnym vyskumnym nastrojom bol
polostruktirovany rozhovor s jednotlivymi respondentmi. Rozhovory pozostavali z 28 otazok. Otdzky boli
rozdelené do Styroch kategérii: biotechnolédgie (BT), genetické inZinierstvo (Gl), geneticky modifikované
organizmy (GMO) a klonovanie. Ziskané udaje boli analyzované kvalitativne aj kvantitativne. Na kvalitativnu
analyzu sa pouzila zakotvend tedria; induktivne kédovanie a modifikovana metdda indexu istoty odpovede
(Certainty of Response Index; CRI). Kvantitativna analyza bola zaloZena na absolltnej a relativnej pocetnosti
konkrétnej kategérie ziskanej z kvalitativnej analyzy. Vysledky poukazuju na to, Ze Studenti maju pomerne
nizke konceptualne porozumenie biotechnoldgidm ako celku. V priemere 55 % Studentov ma miskoncepcie
ohladne biotechnoldgii ako takych. Studenti vnimaju robotiku alebo stroje skér ako vysledok biotechnolégii,
neZ by si uvedomovali stvislost biotechnoldgii so Zivymi organizmami. Problematicky pre Studentov je aj
vztah BT a GI, kde Studenti maju zna¢né miskoncepcie (60 %). Navyse, 80 % Studentov tvrdi, Ze GMO maju
iba negativne dosledky na zZivotné prostredie, ale 70 % si uvedomuje ich pozitivny vplyv pre spolo¢nost.
Vyskum zddrazfiuje zasadny vyznam pochopenia prekoncepcii a miskoncepcii Studentov v oblasti modernych
biotechnoldgii.

Klicova slova: biotechnoldgie, prirodovedné vzdelavanie, prekoncepty, miskoncepty

Abstract

The aim of the study was to identify the main preconceptions and misconceptions of students in the field of
modern biotechnology. The respondents were 4th year secondary school students (n = 20). The main
research instrument was a semi-structured interview with individual respondents. The interview consisted
of 28 questions divided into four categories: biotechnology (BT), genetic engineering (GE), genetically
modified organisms (GMO), and cloning. The data collection was analysed qualitatively and quantitatively.
For the qualitative analysis, grounded theory, inductive coding and a modified Certainty of Response Index
(CRI) method were used. The quantitative analysis was based on the absolute and relative frequency of a
particular category obtained from the qualitative analysis. The results indicate that students have a relatively
low conceptual understanding of biotechnology as a concept. On average, 55% of students have
misconceptions about biotechnology. They perceive robotics as a result of biotechnology rather than being
aware of the link between biotechnology and living organisms. The relationship between BT and Gl is also
problematic for students, where they have major misconceptions (60%). In addition, 80% of students claim
that GMOs only have a negative impact on the environment, although 70% are aware of their positive impact
on society. The research highlights the importance of understanding students’ preconceptions and
misconceptions about modern biotechnology.
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Mozgovokompatibilné u€enie bioldgie s vyuzitim outdoorového vyucovania

Brain based learning biology education with using outdoor activities

Gabriela Hrklova, Mdria BaldZovad

Abstrakt

V sucéasnych podmienkach vzdeldvacich institdcii je potrebné utvorit optimalne prostredie, v ktorom je
potrebné Ziakov a Studentov vybavit potrebnymi zrué¢nostami s vysSou Uroviou kognitivneho spravania
(analyza-syntéza-hodnotenie) a vytvorit priestor pre efektivne vzdeldvanie. Vo vyufovacom procese sa
implementujd mnohé inovativne metddy a jednou z nich je teéria mozgovo kompatibilného ucenia, ktora
poukazuje na aktivne zapajanie mozgu pri uceni sa Ziaka, ale aj ¢loveka v ramci celoZivotného vzdelavania.
Jeho cielom je vytvorit efektivnejsi a prijemnejsi proces uc¢enia tym, Ze vychadza z prirodzenych mechanizmov
mozgu. Praca predstavuje kluc¢ové principy mozgovo kompatibilného ucenia pretavené do edukacnych
nametov pre bioldgiu cloveka v nizSom sekunddarnom vzdelavani. Vyucovanie je venované problematike
dychacej a cievnej sustavy Cloveka, prebieha v outdoorovych priestoroch, v ucebni a v laboratdrnych
podmienkach. Motivacia nametov je interdisciplinarne spojena s fyzickou aktivitou v outdoorovom centre,
interpretacia vysledkov vyuziva r6zne typy inteligencie a samotna expozicia zapaja zmysly pre pochopenie
stavby a funkcie ludskych orgdnov. Upevnenie uciva potenciuje nervové synapsy prostrednictvom hier.
Napokon finalizacia poskytuje aktivity prepojené s vyuzitim uciva v redlnom Zivote.

Klicova slova: mozgovokompatibilné ucenie, outdoorové vyucovanie, bioldgia ¢loveka

Abstract

In the current conditions of educational institutions, it is necessary to create an optimal environment in which
to equip pupils and students with the necessary skills with a higher level of cognitive behaviour (analysis-
synthesis-evaluation) and to create space for effective learning. Many innovative methods are implemented
in the teaching process, and one of them is the theory of brain-based learning, which points to the active
involvement of the brain in the learning of the students but also of the person in the context of lifelong
learning. It aims to create a more efficient and enjoyable learning process by drawing on the natural
mechanisms of the brain. This thesis presents the key principles of brain-based learning translated into
educational themes for human biology in lower secondary education. Teaching is devoted to the human
respiratory and vascular systems and takes place outdoors, in the classroom and in the laboratory.
Motivation takes place in the outdoor centre with physical activity, interpretation uses different types of
intelligence, and the exposure itself engages the human senses to understand the structure and function of
human organs. The reinforcement of learning potentiates neural synapses through games. Finally,
finalization provides activities linked to real-life applications of the curriculum.

Keywords: brain-based learning, outdoor activities, human biology
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Priprava provazejicich ucitell pfirodopisu a biologie na PFF UK
Preparation of Accompanying Teachers of Biology at Faculty of Science UK

Irena Chlebounovd

Abstrakt

Prispévek ukazuje historii pripravy fakultnich ucitel( na Prirodovédecké fakulté Univerzity Karlovy a zmény,
které s sebou pfineslo ovérovani vstupniho a nasledné priabéiného Skoleni provazejicich uciteld v tomto
Skolnim roce. Je nastinéna vize spoluprace s provazejicimi uciteli pedagogickych praxi do budoucna. V prvnim
béhu, tj. na podzim 2023, se Gcéastnilo vstupniho skoleni 11 ucitell rdznych kombinaci. Prvni dva dny stravili
vsichni spolecné, ndsledné se odehrala i oborova ¢ast podle vybraného pfedmétu jejich aprobace. Evaluace
probihala formou skupinového rozhovoru a evaluacniho dotazniku. Ucitelé hodnotili formu i obsah skoleni
vesmés kladné, vadila jim ¢asovd ndrocnost a nékterym i termin. V roce 2024 se na zdkladé zpétné vazby
pristoupilo k inovaci vstupniho Skoleni. U¢itelé si mohli vybrat ze tfi termin(, jarniho a podzimniho v Praze a
cervnového vyjezdniho. Zvysila se mira procvicovani dovednosti, rozsifily se podplirné metodické materialy,
zdjem byl o zavedeni online modull, peer-to-peer hodnoceni, individudlni mentoring nebo koucink a
vytvoreni sité absolventld kurzd. Evaluace probéhla opét skupinovymi rozhovory a evaluaénim dotaznikem.
S uciteli biologie jsme provedli také SWOT Analyzu praxi. Jako pftilezitosti vidéli napfiklad pfisun novinek
do $kol skrze studenty ucitelstvi; aktualni povédomi o $kolach a tim i uzsi pouto mezi VS a SS; moznost
pro studenty ucitelstvi, jak ovéfit diplomovou prdci; moznost pro Skoly ziskat pomocnika pfi uskute¢novani
exkurzi.

Klicova slova: fakultni ucitel, provazejici ucitel, kompetencni rdmec, pedagogické praxe

Abstract

The contribution shows the history of faculty teachers preparation at the Charles University, Faculty of
Science. It is focusing on the changes brought about by the verification of the initial training of accompanying
teachers in this school year. The vision of cooperation with the accompanying teachers in the future is
outlined. In the first run (2023), 11 teachers of various subject participated in the initial training. The
evaluation took place in the form of a focus group interview and an evaluation questionnaire. The teachers
evaluated the form and content of the training mostly positively. They were bothered by the time
requirement and by the date of the training. In 2024, the initial training was innovated. Teachers could
choose from three dates. The level of practicing skills increased, methodical materials were expanded. There
was interest in the introduction of online modules, peer-to-peer evaluation, individual mentoring and the
creation of a network of graduates. The evaluation took place again through focus group interviews and an
guestionnaire. We also carried out a SWOT Analysis with the biology teachers. For example, they saw as
opportunities the supply of innovations to schools through practicing students of biology education; up-to-
date awareness of schools and thus a closer bond between universities and secondary or high schools; the
possibility for university students to verify the thesis, the possibility for participating schools to get a helper
for excursions.

Keywords: faculty teacher, accompanying teacher, competence framework, pedagogical practice
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Model didaktické rekonstrukce pro uditelské vzdélavani jako pfilezitost pro profesni pripravu
ucitell biologie

Educational Reconstruction for Teacher Education as an opportunity for Biology Teachers’
Professional Development

Martin Jac¢

Abstrakt

Model didaktické rekonstrukce (The Model of Educational Reconstruction; MER) byl pfedstaven v roce 1997
Ulrichem Kattmannem a jeho spolupracovniky jako vyzkumny model pro strukturaci u¢ebniho prostredi
ve vyuce biologie a dalSich skolnich vyucovacich predmétl. Tento model v ramci strukturace uéebniho
prostiedi vzdjemné propojuje objasnéni oborovych predstav (resp. oborového obsahu) a Zakovskych
predstav. V navaznosti na model didaktické rekonstrukce zpracovali o dekddu pozdéji Ulrich Kattmann a
Esther van Dijk model didaktické rekonstrukce pro ucitelské vzdélavani (Educational Reconstruction for
Teacher Education; ERTE). Model ERTE propojuje pavodni model didaktické rekonstrukce a Shulman(v
koncept didaktické znalosti obsahu (pedagogical content knowledge; PCK). V rdmci tohoto teoretického
pfispévku bude detailné predstaven model ERTE, dosavadni vyzkumné studie, které byly s vyuzitim tohoto
modelu realizovany ve vztahu k profesni pfipravé uditell biologie, a dale budou prezentovany moznosti, které
tento model nabizi pfi strukturaci vysokoskolské pripravy ucitell biologie. Souéasné budou prezentovany
dosavadni zkuSenosti s implementaci prvkdl modelu didaktické rekonstrukce v ramci ucitelské pfipravy
na Katedre biologie Pedagogické fakulty Univerzity Palackého v Olomouci.

Kli¢ova slova: model didaktické rekonstrukce; profesni pfiprava; ucitel biologie

Abstract

The Model of Educational Reconstruction (MER) was introduced in 1997 by Ulrich Kattmann and his co-
workers as a research model for designing and evaluation of teaching and learning environment
for instruction of biology as well as of other school subjects. This model in order to design the teaching and
learning environment interconnects subject matter analysis and empirical research of pupils’ pre-scientific
conceptions. Following the Model of Educational Reconstruction, Ulrich Kattmann and Esther van Dijk
developed Educational Reconstruction for Teacher Education (ERTE) model a decade later. The ERTE model
links the original Model of Educational Reconstruction and Shulman’s concept of pedagogical content
knowledge (PCK). This theoretical contribution will present in detail the ERTE model, the research studies
that have been conducted within the framework of this model in relation to the professional development
of biology teachers, and discuss the possibilities that this model offers for structuring undergraduate biology
teacher education. At the same time, the contribution will present the experience with the implementation
of The Model of Educational Reconstruction into undergraduate teacher training at the Department
of Biology of the Faculty of Education, Palacky University in Olomouc.
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Postoje ucitell prirodopisu a biologie ke zvifatim

The Attitudes of Biology Teachers Towards Animals

Katefina Jancafikovd, Rendta Kopanicovd, Alena Cernikovd

Abstrakt

Ptispévek predstavuje hlavni zjisténi Sirsiho vyzkumu zaméreného na zjistovani postoji Ceskych uditeld
pfirodopisu a biologie a studentl ucitelstvi téchto obor(. Vyzkum je kvantitativni. Data byla ziskana
prostfednictvim dotazniku vychazejiciho z dotazniku Iztoka TomaZic¢e od 313 respondentl z fad budoucich a
stavajicich uciteld pfirodopisu a biologie v Ceské republice a byla zpracovana obvyklymi statistickymi
metodami a porovnana s vysledky vyzkumi v zahranici i u nas. UcCitelé prirodopisu a biologie projevuji
o zvifata zajem a vénuji jim pozornost a vétsina ma se zvitaty kazdodenni kontakt. Postoje ucitell starsich se
liSi od uciteld mladsich a studentl ucitelstvi v mnoha ohledech (pitvy, Skolni chovy, eredikce invaznich druh,
ochota dotknout se nékterych zvifat, napf. pijavka, vosy, Svaba, ropuchy, mysi, pocitovani odporu
k pavoukiim, hadim apod., ochota zafazovat Ziva zvifata do vyuky). Vysledky vyzkumu pfinaseji podnéty
pro vzdélavatele budoucich uditel( pfirodopisu a biologie.

Klicova slova: didaktika biologie, vzdélavani uditel(, postoje ke zvifatlim, environmentalni vychova,
vzdélavani za pomoci zvirat

Abstract

This contribution presents the main findings of a broader research study focused on examining the attitudes
of Czech natural history and biology teachers, as well as students training to become teachers in these fields.
The research is quantitative. Data were collected using a questionnaire based on the lztok Tomazi¢
guestionnaire from 313 respondents, comprising both current and prospective natural history and biology
teachers in the Ceska republika. The data were analyzed using standard statistical methods and compared
with research results both domestically and internationally. Natural history and biology teachers show
interest in and pay attention to animals, with most having daily contact with them. The attitudes of older
teachers differ from those of younger teachers and prospective teachers in many aspects (dissections, school
animal husbandry, eradication of invasive species, willingness to handle certain animals such as leeches,
wasps, cockroaches, toads, mice, feelings of disgust towards spiders, snakes, etc., and the willingness to
include live animals in teaching). The research results provide insights for educators of future natural history
and biology teachers.

Keywords: biology didactics, teacher education, attitudes towards animals, environmental education,
animal-assisted education
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Ruda didaktika biologie aneb pou¢me se z minulosti

Communist Biology Didactics, or Learning from the Past

Katerina Jancarikova

Abstrakt

Radl uvadi, ze ,biologie je ptirodni védou nejvice ovlivihiovanou filozofii“. Soyfer v Rudé biologii, zachytil, jak
biologii ovliviiovala ideologie komunisticka. Tento pfispévek se zaméruje na otazku, zda a jak ovliviiovala
komunisticka teorie vyucovani prirodopisu a biologii v 50.- 80. letech u nas. VyuZiva metody kvalitativniho
vyzkumu — systematické studium didaktik biologie, pfirodopisu a pfirodovédy z daného obdobi a rozhovory
s pamétniky (tehdejsimi Zaky, nyni védci rlznych obor(). Hlavnimi cili didaktiky biologie v obdobi budovani
socialismu byla vychova k ateismu, vychova socialistického ob¢ana a teprve na poslednim misté zmifiované
predavani poznatkll o prirodé. PoZadavky kladené na ucebnice byly komunisticka ideovost, védecka
spravnost a soustavnost vykladu uciva, zakomponovani témat socialistické vystavby (napf. Uspéchy
Jednotnych zemédélskych druistev), jasné formulace, poutavé podani uciva. Rozhovory s pamétniky
poukazuji na paradoxy, napf. respondent si nemysli, Ze by jeho vyuka byla idealizovana (,,vSichni jsme védéli,
jak to je opravdu”, ,ucitel na nas vyznamné mrkal, kdyZ mluvil o Lysenkovi“), ale zaroven se pti hlubSim
rozhovoru ukaze pretrvavani nékterych dobovych miskonceptl, napf. vira vzniku bunék z Zivé hmoty.
popirani bunécéné teorie (,myslim, Ze LepeSinska méla v nééem pravdu®). Pfispévek vede ucitele a didaktiky
biologie k zamysleni, zda a jak minulost ovliviiuje souc¢asné vyucovani biologie nebo, zda soucasnost nezanasi
vyucovani biologii jinymi zplsoby.

Klicova slova: didaktika biologie, historie didaktiky biologie, ideologizace, védecky ateismus

Abstract

Radl states that "biology is the natural science most influenced by philosophy." Soyfer captured how biology
was influenced by communist ideology. This contribution focuses on the question of whether and how
communist theory influenced the teaching of biology in Czechoslovakia during the 1950s-1980s. It employs
qualitative research methods, including a systematic study of biology didactics from the period, as well as
interviews with eyewitnesses (former students, now scientists from various fields). The main goals of biology
didactics during the period were the promotion of atheism, the education of socialist citizens, and, only lastly,
the transmission of knowledge about nature. The requirements for textbooks included communist
ideological content, scientific accuracy, systematic presentation of the material, incorporation of socialist
construction themes, clear formulations, and engaging presentation of the material. Interviews with
eyewitnesses highlight paradoxes, such as a respondent who did not perceive their education as idealized
(“we all knew how things really were”), but in deeper conversation, it becomes clear that some period
misconceptions persist, such as the belief in the spontaneous generation of cells from living matter, i.e., the
denial of cell theory (“I think LepesSinskaya was right about something”). The contribution encourages biology
teachers to reflect the past influences current biology teaching or whether the present introduces other
biases into biology education.

Keywords: didactics of biology, history of didactics of biology, ideologization, scientific atheism
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Ovliviuje testovani kvality vody v krajiné proenvironmentalni postoje zak(?

Does landscape water quality testing have an impact on students’ pro-environmental
attitudes?

Kristyna Jirdnkovd, Silvie Svobodovd

Abstrakt

Prispévek se vénuje predstaveni vyukového programu Kvalita vody v krajiné a vyhodnoceni jeho vlivu
na proenvironmentalni postoje 7akd 2. stupné vybranych zékladnich $kol v Usteckém a Karlovarském kraji.
Zminény vyukovy program vyuziva prvky problémové vyuky a kooperativniho uceni. Pro Uspésnou realizaci
vyukového programu je vhodné vyuzit laboratorniho kuffik EcoLabBox, ktery Zaci pouZzivaji pro testovani
kvality vody. K posouzeni moznych zmén v postojich zakl bylo provedeno dotaznikové Setfeni s vyuZitim
standardizovaného analytického nastroje 2-MEV, ktery byl z¢4sti modifikovan, formou pretestu a posttestu.
Experimentalni Setfeni véetné aplikace vyukového programu probéhlo na jafe roku 2023/2024 s celkovym
poctem 120 respondentd, z nichZ vétsinu tvofili Zaci 8. a 9. ro¢nikd. Zjisténa reliabilita aplikovaného dotazniku
dosahuje akceptovatelné hodnoty (Cronbach a = 0,74). Na zakladé ziskanych vysledkl lze predpokladat
pozitivni zmény v postojich Zaku po realizaci vyukového programu, a to i navzdory skutecnosti, Ze 52 % zak(
vnima ptirodopis jako neoblibeny pfedmét.

Klicova slova: vyukovy program Kvalita vody v krajiné, 2-MEV, environmentalni postoje, ISCED 2

Abstract

The work deals with the introduction of the educational programme Water Quality in Landscape and the
evaluation of its influence on the pro-environmental attitude of the pupils of the second grade of selected
primary schools in the Ustecky and Karlovy Vary regions. For successful implementation of the educational
programme, it is recommended to use the EcoLabBox laboratory kit, which is used by pupils for testing water
quality. In order to assess possible changes in the attitudes of the pupils, a questionnaire survey was carried
out using a standardised, partially modified analysis tool, 2-MEV, in the form of a pre- and post-test.
The experimental investigation, including the application of the tutorial, was carried out in the spring
of 2023/2024 with a total of 120 respondents, most of whom were 8th and 9th graders. The reliability of
the applied questionnaire was found to reach an acceptable value (Cronbach a = 0.74). Based on the results
obtained, positive changes in students’ attitudes can be expected after the implementation of
the educational programme, despite the fact that 52 % of students perceive biology as an unpopular subject.

Keywords: educational program Water Quality in the Landscape, 2-MEV, environmental attitudes, ISCED 2
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Skibit nesklbitelné? Alebo ako sa stal maly historicky cintorin miestom pre spoznavanie
organizmov a histérie

To bind the unbindable? Or how did a small historical cemetery become a place
for exploring organisms and history.

Marcela Kocianovd — Adamcovd, Samuel Bedndr, Lucia Smutnd, Bianka Zatkovd, Svetlana Gdperovd

Abstrakt

V predkladanej praci sme skibili inovativne metddy vyulovania — rovesnicke, zaZitkové a projektové
s poznatkami z bioldgie a z histdrie. Medzinarodna nadacia Foundation for Jewish Heritage, s podprogramom
Deep Dives sa snazi udrziavat hmotné, ale aj nehmotné spomienky Zidovského naroda (na Slovensku)
zapajanim miestnych komunit najma do vzdeldvania najmladSich generacii. Vybrani ucitelia a Studenti
z Fakulty prirodnych vied UMB a 15 Ziakov 5. az 9. ro¢nika (v rdmci krizku ,Roots & Shoots”) zo zakladnej
Skoly Radvanska 1 boli touto nadaciou osloveni participovat na ich projekte, v ¢ase od marca do maja 2023.
Centrom nasej iniciativy bol maly Zidovsky historicky cintorin v Banskej Bystrici — Radvani, ktory bol objektom
pre spoznavanie Zivych organizmov — machov, bylin, drevin, lichenizovanych a nelichenizovanych hub,
bezstavovcov a stavovcov, ktoré boli v teréne aj determinované. Tomuto vyskumu predchdadzali spolo¢né
stretnutia na univerzite a prakticka vyucba v laboratériach — mikroskopické analyzy organizmov, realizované
rovesnickym a zaZitkovym vyucovanim. Vysledkom projektu su interaktivne pracovné listy, vytvorené
Studentami pre Ziakov, ktoré kombinovali ziskané informdcie z bioldgie a histérie (identifikacia rastlin, hub a
Zivocichov, a s nimi suavisiacich symbolov judaizmu apod.) s vyuZitim atraktivnych technolégii (mobilné
aplikacie, QR kddy). Nase pracovné listy boli UspeSne overené v praxi, v teréne a su aj verejné pristupné.

Klicova slova: historicky Zidovsky cintorin, rovesnicke vzdeldavanie, symbolika, interdisciplinarita, organizmy

Abstract

In our submitted work, we combined innovative teaching methods — peer-based, experiential, and project-
based — integrating knowledge from biology and history. The international Foundation for Jewish Heritage-
Deep Dives, aims to preserve both tangible and intangible memories of the Jewish people, engaging local
communities, especially in educating the youngest generations. Selected teachers and students from the
Faculty of Natural Sciences MBU and 15 students from grades 5 to 9 (Roots & Shoots initiative) at Radvanska
1 Elementary School were invited by this foundation to participate in their projects from March to May 2023.
The focal point of our initiative was a small Jewish historical cemetery in Banska Bystrica, which served as a
site for exploring living organisms: mosses, herbs, trees, lichenized and non-lichenized fungi, invertebrates,
and vertebrates, all of which were identified in the field. This research was preceded by joint meetings at the
university and practical training in laboratories, including microscopic analyses of organisms, conducted
through peer-based and experiential teaching methods. The project’s outcome includes interactive
worksheets created by students for their peers, combining information gathered from biology and history
(identifying plants, fungi, and animals, along with related symbols of Judaism, etc.), using engaging
technologies such as mobile applications and QR codes. Worksheets were successfully tested and are publicly
accessible.

Keywords: historical Jewish cemetery, peer education, symbolism, interdisciplinarity, organisms
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Oborové didakticka pfipravenost budoucich ucitell pfirodopisu a biologie: co nam fikaji
reflexe pedagogické praxe?

Disciplinary and pedagogical readiness of future biology and geology teachers: insights from
reflection of teaching practice

Jitka Kopeckd

Abstrakt

Oborové didaktickd pripravenost budoucich ucitell pfirodopisu a biologie je klicovym aspektem jejich
profesniho rozvoje. Teoreticky rdmec oborové didaktické pripravenosti coby klicové souédsti profesnich
kompetenci ucitele tvofi didakticka znalost obsahu. Pfispévek se vénuje pohledu studentl na vlastni profesni
pfipravenost a prezentuje vysledky kvantitativniho vyzkumu postaveného na vyhodnoceni reflektivniho
dotazniku. Reflexe jsou zaloZeny na zkusSenostech studentli z redlnych vyukovych situaci absolvovanych
béhem vlastni pedagogické praxe. Vysledky studie ukazuji, Ze reflexe praxe hraje zasadni roli v rozvoji
ucitelskych kompetenci. Studenti ucitelstvi pozitivné hodnoti svoji oborovou pfipravenost, limity vSak vidi
v roviné zprostiedkovani uciva. Casto byly v této souvislosti uvadény problémy s obsahy uciva, které jsou
pro Zaky abstraktni ¢i obtizné uchopitelné, jmenovité pak vzdélavaci obsahy geologie, (ne-)bunécné biologie
a mikrobiologie. Studenti soucasné vnimaji vyznam schopnosti adaptovat vyuku podle potfeb a urovné
porozuméni zaka, vyuZivat efektivni vyukové metody a technologie a reflektovat své vlastni didaktické
postupy. Jako nejproblemati¢téjsi se naopak budoucim ucitelim jevi prace s kurikulem na Urovni identifikace
vhodnych mezipfedmétovych vztahl, schopnost vyuZivat rlzné nastroje k hodnoceni Zakl a hledani
efektivnich feseni vychovnych problém( v provazbé na utvareni podnétného ucebniho klimatu tfidy.

Klicova slova: oborové didaktickd pripravenost, ucitelské kompetence, reflexe praxe, reflektivni dotaznik

Abstract

The disciplinary and pedagogical readiness of future biology and geology teachers is a key aspect of their
professional development. The theoretical framework of disciplinary and pedagogical preparedness as a key
component of teachers’ professional competences is pedagogical content knowledge. This study focuses on
students’ perspectives on their professional readiness and presents the results of a quantitative research
based on the evaluation of a reflective questionnaire. This reflects students’ experiences of real teaching
situations from their teaching practice. The results show that reflection on teaching practice plays a crucial
role in the development of pedagogical competence. Teacher students positively evaluate their disciplinary
readiness but see limits in aspects of conveying the learning content to students. In this context, problems
with learning content that is abstract or difficult for students to understand were frequently mentioned.
Students also perceive the importance of being able to adapt teaching to the needs and level of
understanding of students, to use effective teaching methods and technologies, and to reflect on teaching
strategies. The most problematic for future teachers appear to be being able to identify appropriate cross-
curricular relationships in the curriculum, being able to use a variety of tools to assess students, and finding
effective solutions to discipline problems in order to create a stimulating learning environment.

Keywords: disciplinary and pedagogical readiness, teacher competences, reflection on practice, reflective
questionnaire
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Environmentalni gramotnost Zaku 2. stupné zakladni Skoly v socialné vylou€enych lokalitach

Environmental literacy of elementary school pupils in socially excluded localities

Roman Kroufek, Petr Kovarik

Abstrakt

Prispévek pojmenovava dvé vyznamné vyzvy strukturalné postizenych regiona. Jednak socidlni vylouceni jako
fenomén, ktery vyrazné komplikuje vzdélavaci proces, jednak problematickou strukturu postojd a chovani
smérujicich k udrzitelnosti. Jako referencni rdmec si bere v roce 2021 publikovanou Metodiku hodnoceni
environmentalni gramotnosti Zaka. Segmenty této metodiky (postoje k ochrané, vyuZivani a ocenéni ptirody,
locus of control, proenvironmentdlni chovani, vztah k mistu, postoje ke klimatické zméné, participativni,
holisticky a komunitni pfistup ke vzdélavani) tvofrily zaklad dotazniku, pfedloZzeného v roce 2022 7akiim 8. t¥id
(N = 122) péti zakladnich 8kol v socialné vylouéenych lokalitdch Usteckého kraje. Reliabilita véech $kal byla
vys$si nez 0,65. Byly zjistovany korelace mezi jednotlivymi Skalami, vztah mezi vnimanymi vyukovymi
strategiemi a aspekty environmentdlni gramotnosti a konec¢né vliv vybranych proménnych. Byl prokazan
signifikantni vliv participativniho vzdélavani na vétSinu mérenych aspektld environmentalni gramotnosti.
Divky dosahly vyssich hodnot u vSech proménnych kromé antropocentricky zaméreného vyuzivani pfirody,
¢lenstvi ve skolnim ekotymu se projevilo jako silny aspekt pro rozvoj proenvironmentalnich postojd, zatimco
Ucast na pobytovém program se otiskla predevsim do odpovédného chovani. Vysledky se vyznamné nelisi
od narodniho referen¢niho rdmce a potvrzuji tak platnost jeho zavért i pro socidlné vyloucené lokality, stejné
jako urcitou stabilitu v ¢ase.

Klicova slova: environmentalni gramotnost, socidlni vylouceni, proenvironmentalni chovani,
proenvironmentdlni postoje

Abstract

The contribution names two major challenges of structurally affected regions. Firstly, social exclusion as a
phenomenon that complicates the educational process, and secondly, the problematic structure of attitudes
and behaviours towards sustainability. It takes as a frame of reference the Methodology for assessing
students’ environmental literacy (EL) from 2021. The segments of this methodology (attitudes, locus of
control, pro-environmental behaviour, place attachement, climate attitudes, participatory, holistic and
community-based approach to education) formed the basis of a questionnaire presented in 2022 to 8th grade
pupils (N = 122) of five elementary schools in socially excluded localities of the Usti nad Labem region.
Reliability of all scales was higher than 0.65. Correlations, the relationship between perceived teaching
strategies and aspects of EL, and finally the influence of selected variables were investigated. There was a
significant effect of participatory learning on most of the measured aspects of EL. Girls scored higher on all
variables except for utilization of nature, membership in the eco-team emerged as a strong aspect for the
development of pro-environmental attitudes, while participation in the residential programme was reflected
in responsible behaviour. The results do not differ significantly from the national reference framework, thus
confirming the validity of its conclusions also for socially excluded sites, as well as a certain stability over
time.

Keywords: environmental literacy, social exclusion, pro-environmental behaviour, pro-environmental
attitudes
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Outdoorova edukacia v intenciach pregradudlnej pripravy Studentov

Outdoor education in the context of pregraduate training of students

Jozef Macko, Dana Blahutovd, Miriam Uhrinovd

Abstrakt

Outdoorové ucenie predstavuje inovativny a interdisciplinarny pristup, ktory umoziuje Studentom ziskavat
vedomosti a zru¢nosti prostrednictvom priameho zaZitku z prostredia mimo tradi¢nych ucebni. Na zaklade
analyzy teoretickych zdkladov outdoorovej edukacie a sucasnych trendov vo vzdeldvani sme sa zamerali
na praktické aspekty implementdcie tohto pristupu v pregradualnom vzdeldvani studentov pedagogickych
fakult, konkrétne s vyuzitim metddy questing v regiondlnom kontexte pri biomonitoringu povrchovych vod.
Questing je forma cielovo orientovanej aktivity, ktorda v rdmci vyucovacieho procesu nadobuda funkciu
didaktickej hry. Umozriuje sprostredkovat informacie prostrednictvom hravej formy, ktord je zaloZzena
na koncepte hladania pokladu. Tdto metdda podporuje aktivne zapojenie Studentov a motivuje ich
k ziskavaniu vedomosti. Vysledky ukazuju, ze vyuZitie metddy questing vyrazne prispelo k rozvoju praktickych
zruénosti $tudentov a k ich hlbsiemu pochopeniu regiondlneho kontextu. Studenti ziskali cenné praktické
skusenosti, ktoré obohatili ich odborné kompetencie a posilnili ich prepojenie s miestnym prostredim a jeho
ekologickymi vyzvami.

Kli¢ova slova: Questing, outdoorova edukdcia, biomonitoring

Abstract

Outdoor learning represents an innovative and interdisciplinary approach that allows students to acquire
knowledge and skills through direct experiences outside traditional classrooms. Based on the analysis of the
theoretical foundations of outdoor education and current trends in education, we focused on the practical
aspects of implementing this approach in undergraduate teacher education, specifically utilizing the questing
method in a regional context during the biomonitoring of surface waters. Questing is a form of goal-oriented
activity that takes on the function of a didactic game within the teaching process. It allows you to convey
information through a playful form that is based on the concept of a treasure hunt. This method supports
the active involvement of students and motivates them to acquire knowledge.The results show that the use
of the questing method significantly contributed to the development of students’ practical skills and their
deeper understanding of the regional context. Students gained valuable practical experiences that enriched
their professional competencies and strengthened their connection to the local environment and its
ecological challenges.

Keywords: Questing, outdoor education, biomonitoring
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Jaka je uroven védeckych dovednosti Ceskych zakd na druhém stupni zakladni Skoly?

What is the level of scientific skills of Czech lower secondary school students?

Adam Nejedly, Karel Vojit

Abstrakt

Nové vyzvy a naroky v oblasti vzdélavani kladené na Zaky, studenty i ucitele si Zadaji nové dovednosti a
znalosti v pfirodovédném vzdélani. Védecké dovednosti hraji pfirozené dllezitou roli v aktivnim zkoumani
védeckych jevu a faktl a jsou nezbytnym predpokladem pro vlastni poznavani ,védeckych” faktl a pochopeni
podstaty a posuzovani informaci ziskanych z rlznych zdroji. S ohledem na intervence v edukacni praxi
smérujici k rozvijeni védeckych dovednosti je Zadouci zjistit sou¢asnou Uroven védeckych dovednosti Zaku.
Z tohoto dlvodu bylo zamérem zjistit stav védeckych dovednosti ¢eskych Zak( na druhém stupni zakladnich
Skol. Za timto ucelem byl vyuzit lokalizovany Test pfirodovédného badani (SIT). Test se zaméfuje na analytické
dovednosti, planovaci dovednosti, interpretacni a prirodovédné znalosti. Test fesilo 210 ¢eskych zZakd osmych
tfid ze sedmi zakladnich skol. Bylo zjisténo, Ze vice neZ polovina Zakd nedosahuje ani polovi¢ni Uspésnosti a
dokonce 15 % Zak( nedosahuje ani tfetinové Uspésnosti v testu. Z uvedenych zjisténi se ukazuje, Ze je potfeba
se na tyto dovednosti zaméfit z divodu vysoké miry nelspésnosti 7akl a zda se vhodné modifikovat vyuku
na zakladnich skolach.

Klicova slova: védecké dovednosti, nizsi sekundarni vzdélavani, pfirodovédné vzdélavani

Abstract

New educational challenges and demands placed on pupils, students and teachers require new skills and
knowledge in science education. Scientific skills naturally play an important role in the active investigation of
scientific phenomena and facts and are a prerequisite for the actual discovery of ‘scientific’ facts and for
understanding the nature and assessment of information obtained from different sources. With regard to
interventions in educational practice aimed at developing scientific skills, it is desirable to determine the
current level of pupils’ scientific skills. For this reason, the aim was to investigate the state of scientific skills
of Czech pupils at the lower secondary school level. For this purpose, the localised Science inquiry test (SIT)
was used. The test focuses on analytical skills, planning skills, interpretation and scientific knowledge. The
test was taken by 210 Czech eighth grade students from seven elementary schools. More than half of the
pupils were found to be less than half successful and even 15% of the pupils were found to be less than a
third successful in the test. From these findings it appears that there is a need to focus on these skills due to
the high failure rate of pupils and it seems appropriate to modify the teaching in elementary schools.
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Optimalni pfiprava ucitell a student( pFirodopisu a biologie pfi exkurzich

Optimal preparation of teachers and students of natural history and biology during field
trips

Jitka Mdlkova

Abstrakt

Exkurze jak oborové zamérené, tak komplexni umozni studentovi pfirodopisu i biologie lepsi poznani
organismu, biotopU i vybraného uzemi viemi smysly, usnadni lepsi chapani vztahl mezi organismy navzdjem
a prostfedim v ekosystému na zdkladé vlastniho pozorovani. Optimalni je vyuZiti prace sodbornou
literaturou, informacnimi zdroji a popfipadé s pfistroji. Pozitivem je ovéfovani a prohloubeni teoretickych
védomosti a zejména rozsifeni o praktické dovednosti (metodiky vyzkumu, determinace atd.). Tento typ
vzdélavani je i pozadavkem nové pripravovaného RVP, na coz? je tfeba budouci ucitele ptipravovat a exkurze
je velmi vhodnou formou vzdélavani. Pfed kazdou exkurzi je dlleZitd pfiprava nejen vzdélavatele, ale
i studenta. Vhodné je dopredu podat informace nejen o bezpecnosti, ale téZ o zvolené lokalité, jeji
pfirodovédné charakteristice, cilech exkurze, harmonogramu, ochranarskych problémech, Ukolech atd. Tato
pfiprava se ¢asto nekona a student nevi divod navstévy, hire se v terénu orientuje. V hodinach Ize ukazat
organismy a biotopy v rGzna roéni obdobi, podat zajimavosti, problémy aj. Pfipraveny student se podle
vlastnich zkusenosti v pribéhu exkurze Iépe aktivné zapoji do vSech aktivit. DileZité je zohlednit didaktické
hledisko a na zavér evaluaci. V pfispévku budou ukazky exkurze z vybrané lokality v jarnim a podzimnim
aspektu.

Klicova slova: exkurze, ptiprava, cile, harmonogram, evaluace

Abstract

The excursion will enable the student to get to know organisms, biotopes and localities better with all the
senses, and will facilitate a better understanding of the relationships between organisms and
the environment in the ecosystem based on personal observation. It is optimal to use work with professional
literature, information sources or devices. The positive is the verification and deepening of theoretical
knowledge and especially the extension of practical skills. This type of education is also a requirement of the
newly prepared RVP, for which future teachers need to be prepared, and an excursion is a suitable form
of education. Before the excursion, it is important to prepare both the educator and the student (provide
information in advance not only about safety, but also about the chosen location, natural history
characteristics, goals, schedule, conservation issues, etc. This preparation is often not carried out and
the student does not know the reason for the visit, it is harder for him to orientate himself in the field. During
the lessons, organisms and biotopes can be shown in different seasons, points of interest, problems, etc.
According to their own experience, during the excursion, a prepared student will be better able to actively
participate in all activities. The report will include samples of the excursion from the selected locality in spring
and autumn aspects.

Keywords: excursion, preparation, goals, schedule, evaluation
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Vyuziti video tutoridld pfi vyuce vycislovani rovnic chemickych reakci pro studenty biologie

The use of instructional videos in teaching biology students the equations of chemical
reactions

Matgorzata Nodzyriska-Morori

Abstrakt

Psani a vycislovani rovnic redoxnich reakci pfedstavuje pro studenty biologie ¢asto zna¢nou vyzvu. Tento
problém prameni predevsim ze slozitosti samotnych reakci, kde je nutné spravné identifikovat oxidacni a
redukéni agenty, a ndsledné vyvazit jak atomy, tak ndboje. Tradi¢ni vyukové metody, jako jsou pfedndsky a
ucebnice, ¢asto neposkytuji dostate¢nou podporu pro hlubsi porozuméni témto procestim. V této studii byl
zkouman dopad video tutoridll na zlepseni schopnosti student( v této oblasti. Video tutoridly nabizeji
vizudIni a dynamicky pfistup k vysvétleni sloZitych krok(, coZz m{ze byt ptinosné pro studenty s rlznymi
ucebnimi styly. Vyzkumu se ztcastnilo 95 student( pregradualniho studia z Biologické fakulty (obor Biologie,
Chemie, Biologie s chemii a ,Biologickd regenerace”). Zavérem lze fici, ze video tutoridly mohou byt
efektivnhim doplrikem tradi¢nich vyukovych metod, zejména pfi vyuce komplexnich chemickych koncept,
jako jsou redoxni reakce. Integrace téchto multimedialnich nastroji do ucebnich plan( by mohla zlepsit
vysledky student( a jejich celkové porozuméni chemii.

Kli¢ova slova: redoxni reakce, video tutorialy, multimedialni nastroje

Abstract

Writing and reconciling redox reaction equations is often a significant challenge for biology students. This
problem stems primarily from the complexity of the reactions themselves, where it is necessary to correctly
identify the oxidizing and reducing agents, and subsequently to balance both atoms and charges. Traditional
teaching methods such as lectures and textbooks often do not provide sufficient support for a deeper
understanding of these processes. In this study, the impact of video tutorials on improving students’ abilities
in this area was investigated. Video tutorials offer a visual and dynamic approach to explaining complex steps,
which can benefit students with different learning styles. 95 undergraduate students from the Faculty of
Biology (Biology, Chemistry, Biology with Chemistry and "Biological regeneration") took part in the research.
In conclusion, video tutorials can be an effective supplement to traditional teaching methods, especially
when teaching complex chemical concepts such as redox reactions. Integrating these multimedia tools into
curricula could improve student achievement and overall understanding of chemistry.
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Kontakty
dr hab. Matgorzata Nodzynska-Moron, prof. UKEN

Zapadoceska univerzita v Plzni, Pedagogicka fakulta, katedra chemie
Veleslavinova 42, 301 00 Plzeri, Ceska republika

e-mail: malgorzata.nodzynska@gmail.com

26



Profesni sitovani jako pfilezitost v pripravném vzdélavani ucitell

Professional networking as an opportunity in pre-service teacher education

Martina PraZékovd, Josef Sedlbauer, Martina Sodomkovd

Abstrakt

Vyznam profesnich siti ucitell je spojovan zejména s jejich pfinosem pro ucitele z praxe, popf. pro studujici
uditelstvi. Aktualni zmény v pripravé budoucich uciteld si vyzaduji Sirsi profesni sitovani i mezi vzdélavateli
budoucich ucitell. Prispévek popisuje existujici formy a ucel profesnich siti uéitell. Zaroven nastifuje mozné
dlvody jejich vzniku a pric¢iny zajmu ucitell o né. Uvadi vybér aktualné existujicich profesnich siti, o které
mohou projevit zajem nejen ucitelé v praxi, ale také budouci ucitelé nebo vzdélavatelé uciteld. Ve druhé ¢asti
prispévku je predstavena nové vznikld instituciondlni profesni sit — Didakticka rada — na Fakulté
pfirodovédné-humanitni a pedagogické Technické univerzity v Liberci. Konstituovani Didaktické rady je
na jedné strané reakci na kompetencni model pfipravy budoucich uciteld, ktery prekracuje oborové
orientované vzdélavani. Zaroven jde o nastroj pro podporu vyzkumné spoluprdce v oblasti vzdélavani mezi
jednotlivymi obory. V zavéru prispévku jsou diskutovany dosavadni zkusenosti z fungovani Didaktické rady a
prilezitosti pro zvysovani kvality pfipravy budoucich uditeld.

Klicova slova: profesni sité uciteld, pfipravné vzdélavani ucitelll, pedagogicky vyzkum

Abstract

The significance of teachers’ professional networks is primarily associated with the benefits for practicing
teachers, as well as for student teachers. Current changes in the teacher training demand broader
professional networking among teacher educators as well. This contribution describes the existing forms and
purposes of teachers’ professional networks. It also outlines possible reasons for their formation and the
causes of teachers’ interest in them. A selection of currently existing professional networks is provided, which
may interest not only practicing teachers but also future teachers or teacher educators. In the second part
of the contribution, a newly established institutional professional network, the Didactic Council, at the
Faculty of Science, Humanities and Education of the Technical University of Liberec, is presented. The
establishment of the Didactic Council is, on one hand, a response to the competency model of future teacher
preparation, which goes beyond subject-specific education. At the same time, it is a tool to support research
collaboration in education across different fields. In the conclusion, the contribution discusses previous
experience with the Didactic Council and opportunities for improving the quality of future teacher
preparation.

Keywords: teachers’ professional networks, pre-service teachers education, pedagogical research
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Test u€ebniho pokroku v molekularni biologii a genetice

Learning Progression-Based Assessment of Modern Genetics

Marek Prochdzka

Abstrakt

V tomto pfispévku predstavuji ceskou verzi Testu ucebniho pokroku v molekularni biologii a genetice jako
nastroje, ktery umoziuje urcit Uroven pochopeni zdkladnim molekuldrné biologickym a genetickym
konceptim. Mlze slouZit jako zpétna vazba pro vyulujici i Zaky. Cilem bylo preloZit a validovat existujici
nastroj a otestovat vliv proménnych (napf. ucasti na biologickém seminafi, pfirodovédnych soutézi Ci
budouciho zaméfeni studia) na celkové skére 7akd gymnazii. Zaci dosahli nizké Grovné pochopeni
v ndsledujicich oblastech: dédi¢nost na molekularni Urovni, vliv Zivotniho prostfedi na genetickou informaci,
prenos genetické informace na potomky a obecné je pro né obtiznd aplikace teoretickych poznatkd
na konkrétni priklady. V shodé s vysledky dalSich autor( i ¢esti Zaci chybuji v zakladnich genetickych pojmech
a ve vztazich mezi nimi. Zaci, ktefi navétévovali biologicky seminaf, Ucastnili se pfirodovédnych soutéii,
povazovali genetiku za dlleZitou, ¢i se planuji vénovat biologii pfi dalsim studiu, dosahovali signifikantné
vys$siho celkového skére nez ostatni. Validovana ceska verze nastroje i vysledky vyzkumu mohou slouzit i) jako
vychodisko pfi tvorbé vyukovych materiald zacilenych na problematické oblasti ¢i miskoncepce, ii) ke zpétné
vazbé pro udlitele i Zaky o momentalni Zakovské Grovni pochopeni genetickych konceptl.

Klicova slova: molekuldrni biologie, genetika, molekularni genetika, gymnazium, test uc¢ebniho pokroku

Abstract

| present the Czech version of the Test of Learning Progression in Molecular Biology and Genetics as a tool
that allows us to determine the level of understanding of basic molecular biological and genetic concepts. It
can serve as feedback for teachers and students. The aim was to translate and validate an existing instrument
and test the influence of variables (e.g. participation in a biology seminar, science competitions or future
study focus) on the overall score of grammar school students. It turned out that they achieved a low level of
understanding in the following areas: heredity at the molecular level, the influence of the environment on
genetic information or the transfer of genetic information to offspring, and it is generally difficult for them
to apply theoretical knowledge to specific examples. In agreement with the results of other authors, Czech
students also make mistakes in basic genetic terms and the relationships between them. Students who
attended a biology seminar, participated in science competitions, considered genetics to be important, or
planned to study biology in their further studies achieved a significantly higher overall score than the others.
The validated Test and the research results can serve i) as a starting point for the creation of teaching
materials that will target specifically the problematic areas and misconceptions, ii) for feedback for teachers
and students about the current students’ level of understanding of genetic concepts.

Keywords: molecular biology, genetics, molecular genetics, grammar school, learning progression test
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Didakticka aplikacia uciva o lesnom ekosystéme (ISCED 2) s vyuZitim novovytvorenych
Skolskych nauénych chodnikov na Slovensku

The Didactic Application of the Curriculum on the forest Ecosystem (ISCED 2) using by the
newly created the Educational Trails in Slovakia

Kvasni¢dak Radoslav

Abstrakt

Predmetom vyskumného projektu bolo overit Ziacke vedomosti a predstavy o skimanom lesnom ekosystéme
(ISCED 2) vplyvom neformalnej prirodovednej vyucby s vyuZitim novovytvorenych skolskych naucnych
chodnikov na Slovensku. V sicasnosti je na Uzemi Slovenska zriadenych Sest novovybudovanych skolskych
naucnych chodnikov s obdobnym edukacnym zameranim na ucivo skimania zakladnych vlastnosti
ekosystémov (voda, poda, Iuka a les, fenologicky kalendar) metodicky spracovanych vo forme publikovanych
ucebnic dostupnych na informacnych tabuliach nduénych chodnikov pre Ziakov a ucitelov elektronicky
vo forme QR kddov. Pri testovani Ziackych vedomosti o ekosystéme bola skimand Struktura (pojmové
mapovanie), hibka chapania pojmov (dvojuroviiovy test) a kvantitativna Urover (test s volnou tvorbou
odpovede) poznatkového systému Ziaka. Ziacke predstavy o ekosystéme boli analyzované s vyuZitim
projektivnej techniky (Ziacka kresba ekosystému). Ako skiimané atributy Ziackych predstav a vedomosti boli
sledované: ekosystém a jeho vzajomné vztahy, neZivé a Zivé zlozky prostredia a potravové vztahy
ekosystému. Pri verifikacii poznatkového systému a predstav o skimanom lesnom ekosystéme evidujeme
u Ziakov pozitivny vplyv formovania vedomosti a predstav aj po kratkodobom vplyve neformalnej vyucby
v prirode s vyuZitim novozriadenych skolskych naucnych chodnikov na izemi Slovenska.

Klicova slova: naucny chodnik, ekosystém, predstavy, vedomosti, Ziak

Abstract

The subject of the research project was to verify pupils’ knowledge and ideas about the investigated forest
ecosystem (ISCED 2) under the influence of informal natural science teaching using the newly created school
natural trails in Slovakia. Currently, there are six newly built educational natural trails in Slovakia with a similar
educational focus on the study of the basic properties of ecosystems (water, soil, meadow and forest)
methodically processed in the form of published textbooks available on information boards for pupils and
teachers electronically in the form of QR codes. When testing the pupil’s knowledge about the ecosystem,
the structure (conceptual mapping), the depth of understanding of concepts (two-level test) and the
quantitative level (test with free creation of an answer) of the pupil’s knowledge system were examined.
Pupils’ ideas about the ecosystem were analyzed using the projective technique (pupils’ drawing of the
ecosystem). The investigated attributes of pupils’ ideas and knowledge were: the ecosystem and its mutual
relations, non-living and living components of the environment, and food relations of the ecosystem. When
verifying the knowledge system and ideas about the investigated forest ecosystem, we record a positive
impact on the formation of knowledge and ideas among pupils even after the short-term impact of informal
teaching in nature using the newly established educational natural trails in Slovakia.

Keywords: nature educational trail, ecosystem, ideas, knowledge, pupil
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Jak nahlizeji studenti ucitelstvi na integraci vzdélavacich obsah( a pfistup STEM?

How do pre-service teachers view the integration of educational content and the STEM
approach?

Lukds Rokos

Abstrakt

Prispévek se zaméruje na analyzu pohledl student( uditelstvi na integraci vzdélavacich obsah( a pfistup
STEM (Science, Technology, Engineering, and Mathematics). Cilem studie bylo zjistit, jak studenti ulitelstvi
vnimaji vyznam a vyhody integrace vzdélavacich obsahl STEM disciplin, moZnosti zarazeni do Skolniho
kurikula, prekazky a vyzvy souvisejici s implementaci pfistupu STEM. Vyzkum byl proveden prostiednictvim
dotaznikového Setfeni u studentl navazujiciho magisterského studia, diskuze v ohniskovych skupinach, které
byly doplnény hloubkovymi rozhovory s vybranymi respondenty. Vysledky ukazuji, Ze vétsina studentd
ucitelstvi povaZuje integraci STEM za pfinosnou pro rozvoj kritického mysleni, uvédoméni si souvislosti mezi
poznatky z jednotlivych disciplin a moZnost akcentovani praktickych témat souvisejicich s kazdodennim
Zivotem zaku. Avsak identifikovali také nékolik bariér, jako nedostatecna odborné-didakticka priprava, casova
narocnost a obavy z pfiliSné sloZitosti uciva. V pfispévku budou predstavena konkrétni zjisSténi a mozné
pfistupy v pregradualni pfipravé studentd uditelstvi pomahaji lepsSimu porozumeéni pristupu STEM a integraci
vzdélavacich obsaht obecné, véetné ilustrativnich ukazek.

Klicova slova: integrace vzdélavacich obsah, pFistup STEM, studenti uditelstvi, ucitelska pfiprava

Abstract

This presentation is focused on the analysis of pre-service teachers’ views on the integration of educational
contents and the STEM (Science, Technology, Engineering, and Mathematics) approach. The aim of the study
was to find out how pre-service teachers perceive the importance and benefits of integrating the educational
contents of STEM disciplines, the possibilities of inclusion in the school curriculum, limits and challenges
related to the implementation of the STEM approach. The research was carried out with questionnaire survey
among students of the master’s degree study programme, discussions in focus groups, which were
supplemented by in-depth interviews with selected respondents. The results show that the majority of pre-
service teachers consider the integration of STEM to be beneficial for the development of critical thinking,
awareness of the connections between knowledge from individual disciplines and the possibility of
accentuating practical topics related to the daily life of students. However, they also identified several
barriers, such as insufficient professional-didactic preparation, time consumption and concerns about the
excessive complexity of the curriculum. The contribution will present specific findings and possible
approaches in pre-service teacher training to improve the understanding of the STEM approach and the
integration of educational content in general, including illustrative examples.
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Vnimani vybranych zoologickych ilustraci v u€ebnicich pfirodopisu zaky 2. stupné zakladnich
Skol

Perception of selected zoological illustrations in science textbooks by students of lower
secondary education

Svatopluk Severin, Jan Andreska

Abstrakt

Otazku, zda je ucebnice zoologie I1épe vybavit ilustracemi nebo fotografiemi, si kladou jak autofi, tak i ucitelé.
PredloZend studie zkoumala, jak problematiku vyobrazeni Zivocichl v konkrétnich ucebnicich pfirodopisu
vnimaji samotni uZivatelé ucebnic, v tomto pripadé Zaci zakladnich Skol. Tém bylo v dotaznikovém Setfeni
predlozeno celkem 51 otazek, které podrobnéji zkoumaly, zda Zaci dle svého ndzoru spise vidi diakritické
znaky na fotografiich nebo ilustracich vybranych z ucebnic prirodopisu. V dotazniku se Zaci vyjadrovali
k vyobrazenim 22 druh( Zivocichl. Obrazy byly vybrany z pfirodovédnych ucebnic rlznych nakladatelstvi,
které se zaméfuji na ucivo biologie Zivocichl. V zavéru dotazniku byly zjistovany preference respondentd,
pokud jde o vybér fotografii a ilustraci pro uréovani zivocichu. Zjistoval také preference respondent(i ohledné
obrazového doprovodu pfirodovédnych ucebnic. Obé zavérecné otdzky zkoumaly preferenci v ramci
vybranych ilustraci a fotografii z ucebnic napfi¢ konkrétnimi nakladatelstvimi. Na zakladé vysledk
dotaznikového Setieni vyslo najevo, Ze respondenti dle svého nazoru lépe vidéli uvedené diakritické znaky
na vybranych ilustracich.

Kli¢ova slova: vizualni reprezentace, vyuka prirodopisu, ucebnice

Abstract

The question of whether zoology textbooks are better equipped with illustrations or photographs is asked by
authors and teachers alike. The present study investigated how the issue of depicting animals in specific
science textbooks is perceived by the users of the textbooks themselves, in this case primary school students.
They were asked a total of 51 questions in the questionnaire survey, which explored in more detail whether
students, in their opinion, were more likely to see diacritical marks in photographs or illustrations selected
from biology textbooks. In the questionnaire, students were asked on illustrations of 22 species of animals.
Pictures were selected from science textbooks from various publishers that focus on animal biology lessons.
At the end of the questionnaire, the respondents’ preferences regarding the selection of photographs and
illustrations for identifying animals were investigated. It also ascertained respondents’ preferences regarding
the pictorial accompaniment of science textbooks. These two questions included in the conclusion explored
preferences within selected illustrations and photographs from textbooks across specific publishers. Based
on the results of the questionnaire survey, it became clear that the respondents, in their opinion, saw the
mentioned diacritical marks on the selected illustrations better.
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Porovnanie vyu¢bovych programov v ZOO v Cesku a na Slovensku

A Comparison of Educational Programs in ZOOs in Czechia and Slovakia

Lucia Smutnd, Marcela Adamcovd

Abstrakt

Zoologické zahrady na Slovensku a v Cesku pontkaju rozne vzdeldvacie programy pre rdzne vekové skupiny
navstevnikov. Cielom nasej prace bolo teda zhodnotit ponukané vzdeldvacie programy, vytvorit prehlad
programov a identifikovat ich rozdielnosti a podobnosti. Zber dat sme uskutocnili pomocou nami
vytvoreného online dotazniku, pricom sme oslovili 16 respondentov — ZOO zahrad (4 SR, 12 CR). Potvrdili
sme, Ze vSetky oslovené zoologické zahrady sa venuju vychove a vzdeldvaniu, ponukaju programy pre vsetky
stupne vzdeldvania, prioritne ale pre ZS, pricom najviac vyuzivanou pomdckou pri programoch st pracovné
listy, obrazovy materidl a prezentacie. Zostavili sme aj prehlad programov jednotlivych ZOO podla obsahu,
zamerania a priebehu, ale hodnotili sme aj ich finanénu stranku. Jednym z nasich zisteni bola tiez skuto¢nost,
Ze zoologické zahrady pri tvorbe programov vychadzaju zo vzdelavacich Standardov, ale 50 % programov je
nad rdmec spominanych Standardov. Priidentifikacii vzdeldvacich programov poukazujeme na mozZnost
vyuzivat volne dostupné pracovné listy, ktoré sme zhodnotili na zaklade vizualnej atraktivnosti, naro¢nosti a
celkového dojmu. Poukazali sme vsak aj na ich nedostatky, ako je minimalne vyuZivanie modernych
technoldgii (mobilné aplikacie, QR kody), mald naro¢nost obsahu ale aj minimalne mnozstvo pracovnych
listov uréenych pre stredoskolské vzdeldvanie.

Klicova slova: zoologickd zahrada, vzdelavaci program, pracovné listy, porovnanie, vzdeldvanie

Abstract

Z0O0s in Slovakia and Czechia offer various educational programs for different age groups of visitors. The aim
of our work was, therefore, to evaluate the offered educational programs, create an overview of the
programs, and identify their differences and similarities. We collected data using an online questionnaire we
created, reaching out to 16 respondents — zoos (4 in Slovakia, 12 in Czechia). We confirmed that all the
contacted zoos engage in education and training, offering programs for all levels of education, but primarily
for elementary schools. The most frequently used aids in the programs are worksheets, visual materials, and
presentations. We also compiled an overview of the individual ZOOs’ programs according to their content,
focus, and course, and we evaluated their financial aspects. One of our findings was that although zoos base
their programs on educational standards, 50% of the programs exceed these standards. When identifying
educational programs, we highlight the possibility of using freely available worksheets, which we evaluated
based on their visual attractiveness, difficulty, and overall impression. However, we also pointed out their
shortcomings, such as the minimal use of modern technologies (mobile applications, QR codes), low content
difficulty, and the minimal number of worksheets intended for secondary education.
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Postoje zak( druhého stupné zakladnich kol v Ceské republice k tematickym okruh@im
prirodopisu

Attitudes of second grade elementary school students in the Czech Republic to the thematic
areas of natural history

Martina Sodomkovd, Lenka Pavlasovd, Lubomir Rybansky, Martina PraZzdkovd

Abstrakt

Studie zkouma postoje zak(l druhého stupné zakladnich $kol v Ceské republice k tematickym okruh@im oboru
prirodopis uvedenym v RVP ZV. Cilem je identifikovat oblasti zajmu a nezdjmu mezi zaky (1096 respondenti)
a poskytnout tak ucitellm v praxi informace, které mohou promitnout do pfiprav na vyuku vedoucich
ke zlepSeni wvyuky tohoto predmétu. Data byla ziskdna prostfednictvim anonymniho dotazniku
distribuovaného elektronicky, ktery obsahoval oteviené i uzaviené otazky. PouZitd metodologie tak
kombinuje kvantitativni a kvalitativni pfistupy; kvantitativni ¢ast vyzkumu zahrnovala odpovédi volené
na Likertové skale, zatimco kvalitativni ¢ast zahrnovala odpovédi na oteviené otdzky. Studie identifikuje
faktory ovliviiujici tyto postoje (oblibenost témat ve vztahu k velikosti Skoly, pohlavi, navstévovanému
rocniku, prospéchu a celkové oblibenosti pfirodopisu). Na zadkladé zjisténi jsou navrzena konkrétni
doporuceni pro pedagogy v podobé identifikace problematickych tematickych okruhd, u kterych je tfeba dbat
zvySené na motivaci Zaka.

Kli¢ova slova: zaci, zakladni skola, pfirodopis

Abstract

The study examines the attitudes of lower secondary school students in the Czech Republic to the thematic
areas of the field of natural history listed in the Framework educational program for elementary education.
The aim is to identify areas of interest and lack of interest among students (1096 respondents) and thus
provide teachers with information in practice that can be reflected in teaching preparations leading to the
improvement of the teaching of this subject. Data were collected through an anonymous questionnaire
distributed electronically, which contained both open and closed questions. Thus, the methodology
combines quantitative and qualitative approaches; the quantitative part of the research included responses
chosen on a Likert scale, while the qualitative part included responses to open-ended questions. The study
identifies factors influencing these attitudes (topic popularity in relation to school size, gender, year
attended, achievement and overall popularity of natural history). Based on the findings, specific
recommendations for educators are proposed in the form of identifying problematic thematic areas where
increased attention should be paid to student motivation.
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Od konceptu k praxi: konceptuadlni test pro nervovou soustavu

From Concept to Practice: A Conceptual Test for the Nervous System

Jakub Spurny, Vanda Janstova

Abstrakt

V roce 2021 byl v reakci na rychly pokrok v neurovédach sestaven konceptudlni rdmec popisujici nervovy
systém urceny jako voditko pro vybér stfedoskolského uciva. Z vybranych stfedné obtiznych konceptl
(11 z 26) tohoto ramce jsme vychazeli pfi vytvoreni konceptualniho testu, ktery ve 28 polozkach hodnoti
porozuméni relevantnim neurobiologickym procestim. Validace probéhla v nékolika fazich na zakladé analyz
dat pomoci ShinyltemAnalysis (ULI, Cronbachovo alfa, multinomindlni regrese) a Jamovi ze dvou sbér( dat
(N = 745 respondent(, 521 studentll z gymnazii a 224 ze stfednich zdravotnickych skol, z toho 277 také jako
pretest) a revizi. Jednim z hodnocenych aspektl je i rozdil ve znalostech o nervové soustavé mezi studenty
gymnazii a stfednich zdravotnickych Skol. Také otestujeme, zda md pouzivand ucebnice vliv na pochopeni
zakl, resp. zda jsou koncepty obsazené v pouZivanych ucebnicich lépe chapany. Z ucebnich text( bylo
hodnoceny Ctyfi gymnazialni ucebnice, dvé stfedoskolské ucebnice a tfi prehledové texty stfedoskolské
biologie. Vysledky predstavujici ¢eskou verzi konceptualniho rémce a obsahovou analyzu uéebnich testd byly
prijaty k publikaci v ¢asopise Scientia in Educatione.

Klicova slova: Konceptudlni test, nervovy systém, stfedni skola, neurovédy

Abstract

In 2021, in response to rapid advances in neuroscience, a conceptual framework was developed to describe
the nervous system. This framework was designed as a guide for selecting high school curriculum content.
Based on the selected intermediate difficulty concepts (11 out of 26) of this framework, we created a
conceptual test that, through 28 items, assesses understanding of relevant neurobiological processes.
The validation occurred in several phases based on data analysis in ShinyltemAnalysis (ULI, Cronbach’s alpha,
multinomial regression) and Jamovi application from two data collections (N = 745 respondents, 521 students
from upper secondary schools, and 224 from medical high schools, with 277 also participating in a pretest)
and subsequent revisions. One aspect evaluated was the difference in knowledge about the nervous system
between students from secondary high schools and medical high schools. Additionally, we will test whether
textbooks used influence students’” understanding, specifically if the concepts covered in the used textbooks
are better understood. Four textbooks for secondary high schools, two textbooks for medical high schools,
and three comprehensive high school biology texts were evaluated. The results, representing the Czech
version of the conceptual framework and a content analysis of educational tests, were accepted for
publication in the Scientia in Educatione journal.
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Online dnikové hry ve vzdélavani
The Online Escape Games in Education

Silvie Svobodova

Abstrakt

Unikové hry predstavuji specifickou edukativni metodu vhodnou k zefektivnéni vyuky. Jsou vyuZivany
k procvi¢ovani a testovani znalosti a dovednosti, podpore socidlnich a komunikacnich schopnosti, rozvoji
kreativniho i logického mysleni, profesni pfipravé atd. Mezi jejich hlavni pfinosy v oblasti vzdélavani patfi
pozitivni vliv na motivaci Zakl, aktivizaci a pfileZitost rozvijet rdzné védomosti spolecné s praktickymi
dovednostmi. Vyzkumné Setfeni mezi 110 uciteli pfirodopisu bylo realizovdno za ucelem vytvoreni
komplexnéjsiho pohledu na aplikaci online Unikovych her ve vyuce, zvlasté v kontextu aktivizacnich metod
s ohledem na jejich zkusenosti a preferované vyukové metody respondentl. Ke sbéru dat byl vyuZit dotaznik
tvoreny prevainé uzavienymi otdzkami s volbou jedné ¢i vice moznych odpovédi. Obsahuje dichotomické a
polytomické polozky, zafazena byla také skalova polozka. Zjistovan byl postoj uciteld k unikovym hram jako
vyukové metodé a aktivizacnim metodam obecné vcetné vztahu mezi nimi a jejich aplikaci ve vyuce. Data
byla zpracovdna prostfednictvim deskriptivni metody. Ziskané vysledky vypovidaji o zajmu znaéné casti
ucitelll pfirodopisu o zafazeni online Unikovych her jako specifické vyukové metody véetné aplikace dalSich
aktivizacnich metod v jejich vyuce. V rdmci Setfeni méli respondenti mozZnost otestovat vytvorenou Unikovou
hru ,,Uték z pavilonu $elem*“, kterou vyhodnotili jako velmi atraktivni.

Kli¢ova slova: Unikova hra, aktivizaéni metody, ptirodopis, 2. stupef ZS

Abstract

Escape games represent a specific educational method suitable for making teaching more efficient. They are
used to practice and test knowledge and skills, support social and communication skills, develop creative and
logical thinking, professional training, etc. Their main benefits in the field of education include a positive
influence on student motivation, activation and the opportunity to develop various knowledge together with
practical skills . A research survey among 110 science teachers was carried out in order to create a more
comprehensive view of the application of online escape games in teaching, especially in the context of
activation methods, taking into account their experiences and the respondents’ preferred teaching methods.
A questionnaire consisting mainly of closed questions with a choice of one or more possible answers was
used to collect data. It contains dichotomous and polytomous items, a scale item was also included. The
attitude of teachers towards escape games as a teaching method and activation methods in general,
including the relationship between them and their application in teaching, was investigated. The data was
processed through a descriptive method. The obtained results indicate the interest of a significant part of
science teachers in the inclusion of online escape games as a specific teaching method, including the
application of other activation methods in their teaching.
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Postoje zakl k predmétu prirodopis
Pupils” attitudes towards the subject of natural history

Katefina Sevcikovd

Abstrakt

Predkladana studie je zamérena na vyzkum postoja zak( 2. stupné zakladnich skol, konkrétné zaka 9. roc¢nika
k vyuCovacimu predmétu prirodopis. Postoje Zadka k predmétu mulzeme chapat jako projev Zakovy
motivovanosti. Zak(v postoj k predmétu je sloZitym komplexnim jevem, ktery je ovliviiovan rGznymi faktory.
Jako vyzkumny nastroj byl pouzit dotaznik, kterym se podafrilo zjistit Uroven a strukturu Zakovy motivovanosti,
byl administrovan zaklm (n = 500) zakladnich Skol v Jihomoravském kraji na dostupném souboru. Soucasti
dotazniku byla i jednoducha projektivni technika, kdy se Zaklim predloZi seznam nedokoncenych vét a Zaci
jsou pozaddni, aby tyto véty rychle a bez dlouhého premysleni a rozmysleni doplnili tim, co je nejdfiv nebo
jako prvni napadne. Podminkou uspésnosti této diagnostické techniky je otevienost a upfimnost Zakovych
vyrokd, a proto byli Zaci ujisténi, Ze vysledky se nedostanou do nepovolanych rukou. Odpovédi
v nedokoncenych vétach byly rozdéleny do dvou kategorii — nejcastéji se vyskytujici odpovédi a zajimavé
(ojedinélé) odpovédi a ve formé Wordcloudl. Nedokoncené véty zaka byly v rdmci prezentace vysledkd
zarazeny do nékolika kategorii a zjistovala se tak ¢etnost stejnych odpovédi. U nékterych vét se Zaci vzacné
shodovali, jindy se zcela rozchazeli. Mezi hlavni zjiSténi uvedeme priklad otazku ¢. 1: ,Pfi vyucCovani
prirodopisu mi nejvice vadi:“ Zaci mezi nej¢astéjsi odpovédi uvedli — ,nic, hluk, psani zapisq, ...“ ukazuje se,
Ze zakim primarné nevadi v hodinach pfirodopisu nic a upfednostnuji vzdélavani bez rusivych element.
Zavérem lze moZna podotknout, Ze nedokoncené véty se ukazaly byt velmi pfinosné.

Klicova slova: postoj, ptirodopis, nedokoncené véty, zakovy vyroky

Abstract

The presented study is focused on researching the attitudes of 2nd grade elementary school students,
specifically 9th grade students, to the subject of natural history. The student’s attitudes towards the subject
can be understood as a manifestation of the student’s motivation. The student’s attitude towards the subject
is a complex complex phenomenon that is influenced by various factors. A questionnaire was used as a
research tool, which managed to determine the level and structure of the pupil’s motivation. It was
administered to pupils (n = 500) of primary schools in the South Moravian region on the available set. The
guestionnaire also included a simple projective technique, where the students are presented with a list of
unfinished sentences and the students are asked to complete these sentences quickly and without much
thought and deliberation with whatever comes to mind first or first. The condition for the success of this
diagnostic technique is the openness and sincerity of the student’s statements, and therefore the students
were assured that the results would not fall into the wrong hands. Answers in unfinished sentences were
divided into two categories — most frequently occurring answers and interesting (unique) answers and in the
form of Wordclouds. In the presentation of the results, the students’ unfinished sentences were classified
into several categories and the frequency of the same answers was determined. For some sentences, the
students rarely agreed, other times they completely disagreed. Among the main findings, we will give an
example of question No. 1: "What bothers me the most when teaching natural history:" among the most
frequent answers, the pupils stated - "nothing, noise, writing notes, ..." it turns out that the pupils primarily
do not mind anything in natural history lessons and prefer education without disturbing elements.
In conclusion, it may be noted that unfinished sentences have proven to be very beneficial.
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Zajem verejnosti o ur€ovani bezobratlych Zivocichtl v zrcadle socialnich siti

Public interest in identifying invertebrates in the mirror of social networks

Veronika Silhavd, Jan Mourek

Abstrakt

Nas vyzkum se zabyvd analyzou pfispévk( ve facebookové skupiné ,Uréovani bezobratlych”. Jedna se
o verejnou, viditelnou skupinu v ¢eském jazyce, kterd funguje na socidlni siti Facebook od roku 2016.
V soucasnosti ma vice nez 32 tisic ¢lenl. Ve skupiné se mohou lidé s pfiloZzenim fotografie ¢i videa dotazovat
na identifikaci druhd bezobratlych Zivocich. Nasim hlavnim cilem je zjistit, které taxonomické skupiny (fady,
tridy, kmeny) a ktefi konkrétni zastupci bezobratlych Zivocichi pritahuji nejvétsi pozornost verejnosti a jak se
méni jejich zastoupeni v zavislosti na ro¢nim obdobi. Dalsim cilem je zjistit, jaka je motivace dotazl a které
skupiny a zastupci bezobratlych vyvolavaji u lidi pozitivni nebo negativni emoce. Analyzujeme ptispévky
zverejnéné v casovém rozmezi od 1. zafi 2023 do 31. srpna 2024. Kazdy pfispévek je zaznamenavan
pod unikatnim kédem, véetné druhu Zivocicha a jeho zarazeni do fadu, tfidy a kmene. Déle je evidovano
pohlavi respondenta, lokalita a datum nalezu, podet fotografii/videi v pfispévku, pocet rlznych druh(
ZivoCichl v pfispévku a aktivita ostatnich ¢lend (pocet komentarl a reakci). V prispévku predstavime
predbézné vysledky nasi analyzy. Na poznatcich vychazejicich z tohoto vyzkumu mohou byt pozdéji zalozeny
napriklad vzdélavaci aktivity nebo programy a kampané ke vzbuzeni zajmu SirSi vefejnosti o bezobratlé
Zivocichy a jejich ochranu.

Klicova slova: urcovani bezobratlych, facebook, zdjem verejnosti, postoj k bezobratlym

Abstract

Our research deals with the analysis of posts in the Facebook group "Determining Invertebrates". It is a public,
visible group in the Czech language that has been operating on the social network Facebook since 2016. It
currently has more than 32,000 members. In the group, people can ask about the identification of
invertebrate species by attaching a photo or video. Our main goal is to find out which taxonomic groups
(orders, classes, phyla) and which specific species of invertebrates attract the most public attention and how
their representation changes depending on the season. Another goal is to find out what is the motivation
behind the questions and which groups and representatives of invertebrates evoke positive or negative
emotions in people. We analyze posts published between September 1, 2023 and August 31, 2024. Each post
is recorded under a unique code, including the species of animal and its classification in order, class and
phylum. The gender of the respondent, the location and date of the find, the number of photos/videos in the
post, the number of different types of animals in the post and the activity of other members (number of
comments and reactions) are also recorded. In our contribution, we will present the preliminary results of
our analysis. Insights derived from this research may later serve as the basis for educational activities or
programs and campaigns aimed at sparking the broader public’s interest in invertebrate animals and their
conservation.
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Genetické ulohy v mezinarodnich kolech biologickych olympiad

Genetic tasks in international rounds of the Biology Olympiad

Eliska Sinknerovd, Vanda Janstovd, Olga Rothovd

Abstrakt

Biologickd olympiada je jednou z moZnosti, jak mohou Zaci se zajmem o tento obor ziskat dalsi hled
do tematiky a potkat obdobné zamérené vrstevniky i odborniky. Ulohy z rGznych kol souté?e mohou byt
vyuzivany jako zdroj rozsifujiciho uciva. Cilem prispévku je analyzovat zastoupeni genetiky a jejich obor(
v soutéznich otazkach deseti mezindrodnich kol biologické olympiady (IBO, International Biology Olympiad)
v pribéhu deseti let (2009-2018). Otazky tykajici se genetiky byly hodnoceny podle Bloomovy taxonomie,
pouZzitého druhu reprezentace a podle Urovné organizace. Zastoupeni otazek z jednotlivych obor( genetiky
bylo v jednotlivych letech variabilni, nejcastéji byla zastoupena molekularni genetika. Z hlediska zkoumaného
organismu byla nejcastéjsim oborem genetiky genetika Zivocichl. Nejc¢astéji zastoupené kategorie dimenze
kognitivniho procesu byly z kategorie aplikovat a analyzovat. Zastoupeni otazek z kategorie zapamatovat
v pribéhu sledovanych 10 let klesalo. Kategorie obor genetiky byla v signifikantnim vztahu s kategoriemi
Bloomovy taxonomie, organizacni Urovni a pouZzitou reprezentaci. DalSi nalezené zavislosti byly mezi kategorii
Bloomovy taxonomie a i) organizacni Urovni, ii) druhem reprezentace a mezi kategorii Bloomovy taxonomie
a iii) potem organizacnich drovni. Zjisténi mohou byt vyuzita tvlrci dloh i vyucujicimi ¢i vedoucimi
volnocasovych aktivit zamérenych na biologii.

Klicova slova: nadani Zaci, soutéze, Biologicka olympiada, Mezindrodni biologickd olympiada, kognitivni
naroc¢nost

Abstract

The Biology Olympiad is one of the possibilities for how students interested in this field can gain further
insight into the subject and meet similarly oriented peers and experts. Problems from different rounds of the
competition can be used as a source of extension learning. This contribution aims to analyse the
representation of genetics and its disciplines in the competition questions of ten International Biology
Olympiad (IBO) rounds over ten years (2009-2018). Questions related to genetics were evaluated according
to Bloom’s taxonomy, the type of representation used, and the level of organization. The representation of
questions from different branches of genetics varied yearly, with molecular genetics being the most
represented. Regarding the organism of study, genetics in zoology was the most common. The most
frequently represented categories of the cognitive process dimension were from the apply and analyse
categories. The representation of questions from the remember category decreased over the 10 years
studied. The category domain of genetics was significantly in relation to the categories of Bloom’s taxonomy,
organizational level, and representation used. Other relationships found were between Bloom’s Taxonomy
category and (i) organizational level, (ii) type of representation, and between Bloom’s Taxonomy category
and (iii) number of organizational levels. The findings can be used by task designers and teachers or leaders
of leisure activities focused on biology.

Keywords: gifted pupils, competitions, Biology Olympiad, International Biology Olympiad, cognitive
demandingness
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Uceni pro budoucnost: Jak ekologicka stfediska obohacuji pfirodovédné vzdélavani

Learning for the future: How ecological centres enrich science education

Dagmar Vasutovd

Abstrakt

Spoluprace skol s riznymi organizacemi, jako jsou stfediska ekologické vychovy (SEV), pfinasi fadu benefitl
pro obé strany. Oblasti, kde je tato spoluprace castd, je environmentalni vychova (EV). Zakladni skoly, které
jsou v ramci EV aktivnéjsi, casto spolupracuji pravé se SEV, vysokymi Skolami, muzei, ¢i knihovnami. Stejné
tak SEV uvadi velmi vysoka ¢isla Géastnikd realizovanych programi — napf. Pavucina — Sit stfedisek ekologické
vychovy zminuje vice jak pudl milionu Ucastnikl za rok 2023. Tento prispévek prezentuje vysledky, které se
tykaji spoluprace Skol s rliznymi organizacemi, v€etné SEV. Prvni Cast prispévku uvadi vybrané vysledky
dotaznikového $etieni (smiSeny design vyzkumu) tykajiciho se realizace venkovni vyuky na ZS, kdy 60 %
ucitelll odpovédélo, Ze spolupracuje s rlznymi externimi partnery (z toho 31 % uvedlo SEV). Druhou ¢ast
prispévku tvofi vysledky evaluace (kvalitativni vyzkum), tykajici se aktivit VS student(, realizovanych
ve spolupraci s centrem ekologickych aktivit Slundkovem (,Odpadova olympidda“ a navstéva programu
»Tricko”). V ramci realizace ,,Odpadové olympiady” uvedlo 86 % studentd, Ze akce probéhla podle planu;
69 %, Ze se citili velmi dobre a akce je bavila; 70 %, Ze se jim na akci dobfe vystupovalo. Stejné tak byla
pozitivné hodnocena i navstéva vybraného programu (65 % studentl hodnotilo program znamkou 1; pres
90 % student( odpovidalo, Ze byl pro né program prinosny; 88 % studentl by podobny program navstivilo
v budoucnu se svymi zaky).

Klicova slova: strediska ekologické vychovy, skoly, spoluprace, environmentdlni programy, evaluace

Abstract

Cooperation between schools and organisations such as environmental education centres benefits both
parties. An area where this cooperation is common is environmental education (EE). Primary schools that are
more active in EE often cooperate with these centres, universities, museums or libraries. Similarly, centres
report very high numbers of participants in their programmes, for example, Pavucina (the Network of EE
Centres) mentions more than half a million participants in 2023. This contribution presents results concerning
the cooperation of schools with EE centres. The first part of the contribution shows results from
a questionnaire survey (mixed research design) regarding the implementation of outdoor education
in primary schools. Sixty % of teachers responded that they cooperate with various external partners (31%
mentioned EE centres). The second part of the contribution consists of the results of an evaluation
(qualitative research) concerning the activities of the students in cooperation with EE centre Sluridkov
("Waste Competition" and a visit to the programme "T-shirt"). In the context of the "Waste Competition",
86% of the students stated that the event went as planned, 69% that they felt very good, and 70% that they
performed well. Students also positively evaluated the selected programme (65% of them gave a grade one
for the programme; over 90% responded that they found the programme useful; 88% would attend a similar
programme with their students in the future).

Keywords: environmental education centres, schools, cooperation, environmental programmes, evaluation
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Pfiprava kompetencniho ramce absolventa a absolventky ucitelstvi biologie

Preparation of a competency framework for graduate teacher of biology

Karel Vojir

Abstrakt

Pro udrzZeni kvality vzdélavani pro vSechny zaky, pfipraveni na nové vyzvy a feseni pretrvavajicich problémi
prochazi Cesky vzdélavaci systém inovaci v souladu se Strategii 2030+. Tento dokument mimo jiné zdiirazfiuje
potfebu podpory uciteld, coz se odrézi v cilech, jako je vytvoreni kompetencniho profilu uditele, podporeni
zacinajicich a uvadéjicich ucitell a zkvalitnéni pregradudlni pripravy ucitel(. S ohledem na tyto cile od roku
2021 probiha Reforma pregradudlni pfipravy ucitell a ucitelek. Jako zavazny cil a formativni dokument byl
vydan Kompetencni ramec absolventa a absolventky ucitelstvi. Sohledem na specifika jednotlivych
vyuéovanych obor( vznikaji v soucasné dobé oborové ramce. Cilem pfispévku je predstavit postup pripravy
specifického kompetencniho ramce pro uditelstvi pfirodopisu a biologie. Pro zajisténi vzajemné kompatibility
byl jako vychodisko nejprve sestaven ramec pro ucitelstvi prirodovédnych obor, ze kterého jsou odvozovany
kompetencni ramce pro uditelstvi biologie, fyziky, geologie a chemie. S ohledem na kvalitu a uZitnost v praxi
je kompetenéni ramec absolventa a absolventky ucitelstvi pfirodopisu a biologie ptipravovan ve spolupraci
oborovych didaktiki ze sedmi pracovist pfipravujicich tyto uditele a aktivnich uditeld wvyucujicich
na zakladnich i stfednich skolach. Vysledny dokument bude slouzit jako kurikuldrni opora pro vysokoskolskou
pfipravu budoucich uditelt prirodopisu a biologie i pro podporu vyucujicich v praxi a jejich celoZivotni
vzdélavani a profesni rozvoj.

Klicova slova: kompetence ucitele, pfiprava uditel, vyuka biologie

Abstract

To maintain the quality of education for all students, prepare for new challenges and address persistent
problems, the Czech education system is undergoing innovation in line with Strategy 2030+. This document,
among other things, emphasises the need to support teachers, which is reflected in objectives such as
creating a teacher competence profile, supporting beginning and induction teachers and improving the
quality of pregraduate teacher training. In view of these objectives, the Reform of the Undergraduate
Preparation of Teachers is underway since 2021. The Competency Framework for Graduate Teachers has
been issued as a binding objective and formative document. Regarding the specifics of the particular
disciplines taught, disciplinary frameworks are currently being developed. The aim of this contribution is to
present the process of preparing a discipline-specific competency framework for biology teaching. To ensure
mutual compatibility, the framework for science teaching was first developed as a starting point, from which
competency frameworks for biology, physics, geology and chemistry are derived. To ensure its quality and
usefulness in practice, the competency framework for graduates of biology teaching is prepared
in cooperation with didacticians from seven departments preparing these teachers and active teachers
teaching in lower and upper secondary schools. The final document will serve as a curriculum support for the
undergraduate preparation of pre-service science and biology teachers as well as for the support of in-service
teachers and their lifelong learning and professional development.
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