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Abstrakt

PFi uceni o pfirodé na 1. stupni zakladni Skoly jsou vyuZivany rizné metody a formy prace.
Vyucovani je mozné uskutecnit s vyuzitim verbdlnich vyucovacich metod. Takové pojeti vyucovani
vsak jen zcasti respektuje didaktickou zdsadu nazornosti. Proto jsou vyuZivany nejrliznéjsi pomcky,
vice nebo méné vérné zprostiedkujici realitu. Zaci by viak méli mit moZnost pfimého kontaktu
a manipulace s pfirodninami. Dlvodl je rada. Jde zejména o to, Ze (i) pfirodniny demonstru;ji
konkrétni a obecné znaky Zivych organism(, (ii) jsou objektem pozorovani nebo 3$kolnich
experimentd, (iii) uéivo nejen ilustruji, ale umoznuiji ttidit, konkretizovat a zobecrnovat pfirodovédné
znalosti, (iv) vyznamna je i motivacni, esteticka a etickd funkce. V navaznosti na soucasné trendy
v pfirodovédném vzdélavani vyuZivajici v rizné mife badatelsky pfistup ve vzdélavani, poskytuje
vyuzivani realnych pfirodnin také prostor pro rozvoj kompetenci spojenych s metodikou védeckého
badani a poznani, rozvoj dovednosti pro pozorovani a experimentovani nebo rozvoj kritického
mysleni a umoznuji Zzaklm své znalosti a dovednosti uzit v konkrétnich situacich a pfi praci s redlnym

materialem.

Stav vyuZivani pfirodnin v konkrétnich hodinach, situacich nebo tématech nebyl dosud detailnéji
popsan. Tato rigordzni prace se opira o jiz publikovany c¢lanek (Petr, 2014), jehoz cilem bylo pomoci
analyzy videozaznamu tficeti vyucovacich hodin prvouky a ptirodovédy provést sondu zjistujici
aktudlni stav vyuZivani pfirodnin nebo jejich zprostfedkované prezentace ve vybranych tematickych
celcich. Prace ma charakter pripadové studie, kterd sice nepostihuje statisticky vyznamné;jsi vzorek
vyucovacich hodin nebo konkrétnich ucitel(, avsak umoznuje hloubéji poznat problematiku vyuzivani
pfirodnin ve vybranych tématech, kde by se vyuZiti redlnych pfirodnin dalo ocekdvat nebo

predpokladat.



Abstract

Different teaching methods are used in science education at primary level. Besides verbal
forms of instruction illustrative methods are crucial for proper understanding of natural processes
and functions of living organisms. For this purpose it is possible to use many of teaching aids which
are able to represent the reality. Moreover that pupils should have opportunity for direct contact

with natural objects or living things.
Some reasons are specific for the application of natural objects or living things:

(1) Demonstrating of specific and general characteristics of living organisms or taxa,
(2) Material for school observation and experiments, (3) lllustration, classification, concretization and
generalization of biology knowledge, (4) Motivational, aesthetic and ethic function. In relation to
current trends in science education based on inquiry approach the use of living things provides space
for development of science competencies, observational and experimental skills, critical thinking and
enables to use own knowledge and skills in real situations and during manipulation with real

material.

Current state-of-the-art in the use of living things in primary science education has not been
studied in detail in the Czech Republic. This thesis presents the paper published a short time ago
(Petr, 2014) and accompanied by the brief commentary. The aim is to evaluate data gained by the
video-research of thirty (integrated) science classes and to give an analysis of the use of living things
in selected science units. The paper has a character of case study containing not very large amount of
lessons but it enables to describe the use of living things in the framework of selected thematic units

in which the use of living things is possible or expectable.
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1. Uvod — komentaF k predklddanému ¢lanku a teoretickd vychodiska

Tato rigordzni prace se opirad o jiz publikovany ¢lanek (Petr, 2014), jehoZ cilem bylo
pomoci analyzy videozdznamu tficeti vyucovacich hodin prvouky a pfirodovédy provést
sondu zjistujici aktualni stav vyuZivani pfirodnin nebo jejich zprostfedkované prezentace ve

vybranych tematickych celcich.

1.1. Vyznam uziti pfirodnin ve vyucovani

Ramcovy vzdélavaci program (RVP, Jerabek, Tupy, 2016) predpoklada ve vzdélavaci
oblasti ,Clovék a jeho svét“ pochopeni rozmanitosti a proménlivosti pfirody. Pfi zamysleni
nad cestami, kterymi je tohoto pochopeni dosahovano, a na kterych je zalozeno, je mozné
nazornosti (cit. napf. v Kalhous a Obst, 2009). Komensky povaZuje nazor(nost) za ,zlaté
pravidlo vyucovani“. Podle néj se vyucovani musi opirat o poznani véci a jev(, o smyslové
nazirdni, o pfimou Zakovu zkuSenost. To je zfejmé. Otdzkou je, jak tuto ndzornost pfi
vyucovani zajistit. V oblasti uceni o prirodé je to predevsim uzitim materidlnich didaktickych
prostiedkl, mezi které napf. Kalhous a Obst (2009), kromé dalSich kategorii, fadi ucebni
pomlicky reprezentované originalnimi predméty a redlnymi skutecnostmi, zobrazeni
a znazornéni predmétd c¢i skutecnosti, textové pomducky, porady a programy a specialni
pomlcky. Podobné kategorizuje didaktické prostredky, resp. u¢ebni pomucky, také Pricha,
Walterova, Mares (2003), ktefi je definuji jako , predméty zprostredkujici nebo napodobujici
realitu”. Kromé zprostredkujicich pomUcek (modely, obrazy, video, ...) hraji nenahraditelnou
roli realné pfirodniny, tedy Zivy i nezivy material pfirodniho plvodu. Bez pfimého nebo
zprostiedkovaného kontaktu s prirodninami nelze uceni o prirodé (zZivé i nezivé) fakticky

YT

(napf. Altmann, 1966, 1971).

Jednim z prikladt, ktery ilustruje nezbytnost vyuzivani pfirodnin, je demonstrovani
znaku Zivota v preprimarnim a primarnim vzdélavani. Nékteré vyzkumy totiz ukazuji, Ze zaci
na téchto stupnich vzdélavani nemaji ujasnén koncept zivého organismu a jeho znakd nebo

jim ¢ini obtiZze srovnavani zZivych a nezivych ptirodnin s jinymi objekty. Mohou proto vznikat
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miskoncepce i v chapani co je ¢i neni zivé (cf. napt. Keeley, 2011, Legaspi, Straits, 2011,
Opfer, Siegler, 2004). Napfriklad Stavy a Wax (1989) zjistili, Ze mladsi Zaci ne vidy vnimaji
rostliny jako Zivé organismy. Lze vSak predpokladat, Ze manipulace s pfirodninou, zde napf.

péstovani rostliny a péce o ni, mQZe vyrazné podpofit pochopeni této problematiky Zakem.

Zde se vSak dostavame k otazce, co presné oznacuje termin ,pfirodniny” z pohledu
didaktiky. Striktné chapdno jde o originalni predméty nebo objekty plivodem z pfirody, které
jsou pouzivany ve vyucovani. Takto je definuji napf. Kalhous a Obst (2009). Redlné muze jit o
celou fadu rliznorodych objektl od vzorkd nerostl a hornin, pfes preparované nebo Zivé Ci
dale nezpracované fragmenty tél rostlin a ZivocichQ aZ po celé organismy, véetné Zivych
péstovanych rostlin nebo chovanych ¢i odchycenych (zpravidla drobnych) Zivocichd. Muaze
vsak jit i o materidl zpracovany do podoby preparatld az do té miry, zZe ztrati fakticky svij
pfirodni charakter a neumoziuje zakim primy vjem takového druhu jako realna pfirodnina,
i kdyZz tuto prirodninu fakticky nahradi. MUze to byt napfiklad v syntetické pryskyfici zality
objekt (napf. o hmyz), ZivoCisné tkdné, orgdny nebo téla fixovana rlznymi metodami
impregnace (tzv. plastinace), zalaminované listy rostlin apod. Otazkou tedy je, kde lezi
hranice mezi ,,skute¢nou” pfirodninou a jeji sofistikovanou nahradou. PredloZena prace se
proto zabyva problematikou $irsi, nez je jen uziti Cisté prirodniho materidlu a objektl, tedy
pfirodnin v uziSim smyslu. Kromé pfirodnin studuje i uziti zprostfedkujicich pomucek
v hodindach prvouky a pfirodovédy, které plavodni pfirodni objekty nahrazuji, a jejichz vyuziti
je ¢asto vyucujicim z fady dlvodu blizsi.

V uceni o pfirodé mzeme pfirodniny vyuZivat v zdsadé dvojim zplsobem. MUzZeme je
prosté chapat a pouzivat stejné, jako jiné ucebni pomucky. Tedy, vyuzZivat je k vytvareni
predstav o konkrétnim organismu nebo nezivém objektu vsouladu sjiz zminénou
didaktickou zasadou nazornosti, napfiklad prostfednictvim demonstrovani prislusného
objektu za vyuZiti pfislusnych didaktickych metod. ProtoZe je pro takové vyuziti pfirodnin
a dalSich pomucek ve vyucovani rozhoduijici i fada dalSich faktor( ovliviiujicich vyucovani, byl

v ramci vyzkumu sledovan i kontext, v jakém k vyuzivani pfirodnin a pomucek dochazelo.

Pfirodniny nemuseji byt vyuZivany jen v obvyklych situacich, tedy jako material
umoznujici pochopeni anatomické stavby, morfologie nebo fyziologie Zivych organismf,
pfipadné pfi rozvijeni znalosti konkrétnich druh(, kde se jejich uziti pfimo nabizi. Mohou byt

vyuzity i v takovych tématech, jako jsou napft. pfirodni podminky regiond, ilustrovani vztahu
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¢lovéka k prirodé, problematika ochrany zdravi a dalSich (Petr 2005a). Jejich role se projevuje
v fadé dalSich pfimych i nepfimych souvislosti. Pfirodniny, resp. pfimo Zivé organismy,
mUlzeme chapat jako modelové objekty pro demonstraci znak( Zivota nebo Zivych soustav.
Naptiklad Endreny (2002) nebo Leddon, Waxman, Medin (2008) zkoumali roli pfirodnin pro
pochopeni rozdill mezi Zivou a neZivou pfirodou. Podobné lze vyuZit pfirodniny pfi
srovnavani s elementy nezivé pfirody a produkty lidské Cinnosti aniz by byly vyZzadovany

hlubsi taxonomické znalosti (cf. Topsakal, 2008).

Pfi obecnéjSim pohledu na problematiku pfirodovédného vzdélavani, resp. uceni
o pfirodé, predstavuji pfirodniny material, ktery umoZiiuje rozvijet u Zakd celou tadu

kompetenci, a ktery mGze nabidnout vice, nez jen ,pouhou” demonstraci objektd nebo jeva.

Podle RVP ma zak porozumét zakladnim prirodovédnym pojmim a zakonitostem, ma
se seznamit s nékterymi metodami védeckého zkoumani prirodnich faktl a umét své znalosti
a dovednosti vyuzivat v konkrétnich situacich (Jefabek, Tupy, 2016). Pfirodniny se proto
mohou pfirozené uplatnit i v téchto oblastech RVP. Jejich uZiti zasahuje i do dalSich
vzdélavacich oblasti jako je Clovék a svét prace, Clovék a zdravi nebo do priifezového tématu

Environmentdlni vychova.

V sou€asném  konstruktivistickém paradigmatu vzdélavani, promitajicim se
v pfirodovédnych predmétech napfiklad do podoby tzv. badatelsky orientovaného vyucéovani
(BOV, cf. napf. Stuchlikova, 2010), neni vyuzivani pfirodnin jen prostfedkem pro naplnéni
zasady nazornosti, ale pfirodniny mohou byt objektem badatelské Cinnosti zZak(i a umoznuji
rozvoj kompetenci, spojenych s pochopenim metodiky védeckého badani a poznani. Uziti
pfirodnin se mulze uplatnit v cinnostech umoZiujicich rozvijeni metodiky pfimého
pozorovani, experimentovani nebo rozvoj kritického mysleni. MliZze rozvijet i komunikacni
dovednosti pfi zaznamenavani nebo prezentaci vysledkli pozorovani ¢i experimentu,
stanoveni zavérld nebo zobecnéni urcitych vlastnosti objektl ¢i jevl. Logicky také umoznuji
zakim své znalosti a dovednosti uzit v konkrétnich situacich nebo pti manipulaci s redlnym

materialem.

Souhrnné mizeme pfirodniny povazovat za prostredek seznamovani zaka s prirodou,
vyznamny proto, Ze: (i) demonstruji konkrétni a obecné znaky Zivych organism, (ii) jsou

objektem pozorovani nebo Skolnich experiment(, (iii) ucivo nejen ilustruji, ale umoznuji



tridit, konkretizovat a zobecriovat prirodovédné znalosti, (iv) maji motivacni, estetickou a
etickou funkci nebo (v) souvisi s bezpecnosti, hygienou a ochranou zdravi (cf. Petr, 2010b).
Ktomu jesSté pfistupuje vyznam pfirodnin pro rozvoj badatelskych kompetenci zaka.
V anglicky psané literature se v této souvislosti uziva termin ,object-based learning” nebo

»object-based inquiry” (Alvarado, Herr, 2003).

1.2. Pfirodniny v aktualnim kurikulu

Podminky pro uziti pfirodnin ve vyucovani na 1. stupni zakladni Skoly se postupné
ménily béhem vyvoje ¢eského (¢eskoslovenského) Skolského systému, ktery v oblasti u¢eni o
pfirodé zaznamenal posun od tzv. vécného uceni, které bylo do roku 1976 soucasti
matefského jazyka, pfes vznik samostatnych predmétd prvouky a prirodovédy aZ po realizaci
RVP pocinaje rokem 2005. Zatimco vécné uceni bylo charakterizovano jako ,cCteni s
vykladem” (Dostal, s. a.), v rdmci tehdy nové zavedenych samostatnych predmétl se otevrel

prostor pro hlubsi a vice pfirodovédné orientované vyucovani (Petr, 2010a).

V takovém vyucovani pak soucasné vzristd role ptirodnin. Neni-li vyucovani jiz jen
Cteni s vykladem, ale predpoklada-li napf. vyuziti metod pfimého studia pfirody, je otdzka

vyuzivani pfirodnin a rozsahu jejich spektra zasadni.

V ¢eském prostfedi se vramci kurikula predpokladad prakticka znalost urcitého
mnozstvi zdstupcl organisml a neZivych pfirodnin. Jejich vyéet RVP konkrétné neurcuje.
Minimalné se vsak ocekdva alespon znalost vybranych modelovych organismi s jejich
biologii, vyznamem v pfirodé i pro ¢lovéka, divody a zpUsoby jejich ochrany atd. Obdobné to
plati i o elementech neZivé pfirody — horniny, mineraly apod. Idealni by samozfejmé bylo,
pokud by vSechny takové objekty mél zak mozZnost poznat pfimo. Pochopitelné existuje
znacné mnoizstvi objektd, kde to moziné neni. MUzZe to byt z dlvodu nedostupnosti Ci
nemoznosti sdanym objektem pracovat (velikost, vzacnost, ochrana zdkonem,
nebezpecnost, hygiena, exoticky plvod, ...). Obecné se vyskytujici drobnéjsi organismy
a nezivé pfirodniny Ize vsak s uréitym Usilim ziskat a ve vyuc€ovani vyuzit. Ve vzdélavani hraje
podstatnou roli uitel a tak, jako si ucitelé v ramci vécného uceni jisté nasli prostor pro praci

s konkrétnimi pfirodninami (doklada to napft. série ¢lank( Macka, 1957), i v podminkach



platnosti RVP velmi zaleZi na kompetencich a aktivité ucitele pfi tvorbé a zejména realizaci

Skolniho vzdélavaciho programu.

Vymezeni druhového spektra Zivych organismu i nezivych pfirodnin, které budou
v ucéeni o pfirodé néjakym zplsobem vyuzity nebo zminény, je v naSem prostiedi dano
zejména obsahem pouZivanych ucebnic nebo moina jeSté vice osobnim vybérem
vyucujicich, ktefi rozsah v ramci kurikula voli podle znalosti obsahu uciva, schopnosti zakd,
navaznosti ve vyucovani, osobnich zkuSenosti ¢i preferenci a fady dalSich dlivodud. Srovname-
li $ifi zminéného spektra organism, které je zakim prezentovdno v ucebnicich v ¢eském
nebo stfedoevropském prostiedi (napf. Némecko, Rakousko, Slovensko apod.), je mnoZstvi
konkrétnich druh(i organism( srovnatelné (cf. napt. Petr, 2010b; Petr, Budkova, Kovarikova,
2010). Na druhé strané v zemich, jako je napf. Velka Britanie, ale i dalSich, v rdmci predmétu
Science dominuje ve vyuce spiSe princip védeckého poznani, pfipadné chapani obecnych
vlastnosti Zivota (napf. adaptace, ekologické vztahy,...), pred SirSi znalosti zvoleného spektra

pfirodnin. (Anonym, 2006)

ZpUsoby, intenzita a moZnosti prace s pfirodninami v uéeni o pfirodé na prvnim stupni
zakladni Skoly nejsou v soucasné dobé hloubéji studovany (cf. Mandk, Janik, 2004, 2005;
Janik, 2006; MikeSova Urbanek, 2000 nebo napf. Petr, 2005a, 2005b, 2006). Pokud je tato
problematika zminovana, tak je to spiSe v obecnéjsim ramci napfiklad pripravy ucitell (napf.
Bernatova, 2004; Horka, 2002; Hrdlickova, 2002, 2004; Kolarikova, Pupala, 2001; Lukasova,
Kantorkovd, 2004; Melichercikovd, Melichercik, 1996, 1997; Podrouzek, 2005; Skybov3,
2004; Spilkova, 2005; Spilkova, Hejlova, 1999; Svecova, 2005) nebo fesi specifickd témata
jako je vyzkum vstupnich znalosti pfirodnin budoucich uditel(i (Jedlickova, Bajd, Praportnik,
2008), projevy negativniho vztahu, odporu nebo fobie vici nékterym Zivocichlim (Lososova,
Rychnovsky, 2002), problematika vyuziti hospodarskych zvitat nebo hospodarskych plodin,
napf. ovoce, v prirodovédé (Podrouzek, 1999, 2004; Simik, 2007), pfipadné vyuzivani

rostlinného materidlu v uceni o pfirodé (Komanova, 1990).



2. Poznamky k metodice vyzkumu.

Metodika vyzkumu uZiti pfirodnin a dalSich pomucek ve vyucovani prvouky a pfirodovédy
zaloZena na analyze videozaznamu byla zvolena proto, Ze se jednd o vyzkumny nastroj
umoznujici zachytit detailné cely vzdélavaci proces. Zejména lze objektivné a presné
zaznamenat a kvantifikovat veskeré situace, které v hodiné nastavaji (Janik, Mikova, 2006,
Najvar, Najvarova, Janik, 2011). A to i tehdy, kdyZ by bylo obtiZné provést pfimy hospitacni
zdznam napf. z divodu sledovani nékolika faktord nebo situaci probihajicich soucasné.
Videozaznam umoznuje zpétnou kontrolu spravnosti a objektivity vyzkumnych dat,
opakovanou analyzu vyuc€ovaci hodiny bez dalSiho zasahovani do vyucovani a poskytuje
moznost pofizeny zaznam analyzovat z rlznych pohled(l. Analyzu videozaznamu je mozné
provadét riznymi metodami. Jednou z nich je analyza hodiny s vyuzitim softwaru, ktery
umoznuje provést detailni transkript hodiny, respektive vsech slovnich projeva uditele i zak(.
V tomto pripadé vsak byla vyuZzita jina funkce softwaru, a to ta, kterd umoznuje kvantifikovat
razné aktivity a jevy v hodiné. Pouzit byl software VideoGraph vyvinuty na IPN v némeckém
Kielu (Rimmele, 2002). Jeho vyhodou je, Ze na rozdil od jinych alternativnich program( byl jiz
vyuzivan v Ceské republice v fadé vyzkumnych studii (Hiibelovd, Janik, Najvar,2008, Janik,
Janikova, 2007, Janik, Najvar, 2008, Najvar, Najvarova, Janik, 2009 a dalsi), v mezindrodnich
srovnavacich studiich (napf. Anonym, 2006) a dobfe vyhovuje pro srovnani ziskanych dat

s vysledky podobné zamérenych vyzkumu. Diky tomuto programu bylo mozné soustredit se
na rfadu jev(, které v hodindch nastdvaji v souvislosti s pouZzitim pfirodnin nebo jinych
materidlnich prostfedkl. Analyza programem VideoGraph umoznila v ramci této studie
dobfre odlisit a kvantitativné vyhodnotit vyuZivani ptirodnin, jednotlivych typld pomdcek, ale
také umoznila vyhodnotit praci s pfirodninami, pomutckami a dalSimi prostfedky na pozadi

uzitych forem a metod vyuky nebo interakci uc¢astnikd vzdéldvaciho procesu.
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The Living Things in the Science Education
at Primary School - The Video research on the Current
State of Instruction

Abstract

Results of an analysis of 30 biology classes of integrated sciences taught at
primary schools are presented in this article. The research investigated the current
state of the use of living things or their substitutes in selected thematic units of
the educational area Man and His World. Results were obtained by analysing video
recordings via the software Videograph.

Keywords: living things, primary education, science education, video research

Introduction

It has been a long time since Commenius stated his fundamental didactic prin-
ciples, which are currently mentioned in many didactic publications (e.g. Kalhous
& Obst, 2009). Respecting relevant didactic principles is an inherent condition
of school instruction. In particular, science instruction has to be supported by
many illustrative examples of living and non-living things, by a material of natural
origin or through expedient didactic means. The use of living things (note: in this
article the term “living things” corresponds to living organisms and all material
of plant and animal origin) in the instruction enables (1) to demonstrate specific
and general characteristics of living organisms or taxa, (2) to undertake school
observation and experiments, (3) to illustrate, classify, concretize and generalize
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biology knowledge and (4) to create a motivational, aesthetic and ethic context.
The issue of the use of living things, natural material and didactic means in biology
education at primary school is a subject of research that studies this topic from
several points of view. For instance, demonstration of the characteristics of living
things within instruction was studied by Stavy & Wax (1989), Endreny (2002) or
Leddon, Waxman & Medin (2008). Didactic comparison of living and non-living
things was studied by Topsakal (2008), Keeley (2011), Legaspi & Straits (2011) and
Opfer & Siegler (2004). It is necessary to take in account the negative attitude of
pupils towards some living things in connection with their use in education.

The main aim of the research, the results of which are presented in this article,
was to carry out an exploration clarifying the extent to which living things, didactic
means (aids) or media are used by primary teachers in science education.

The main research questions were: (1) How are living organisms with their
biology presented in selected thematic areas and to what extent do teachers use
them? (2) In the case of the use of living things, how and to what extent is it
implemented? (3) In what context from the point of view of class phases, forms
of instruction and teaching methods are living things directly or indirectly used
in class?

The analysis of class video recordings was used to answer the above-mentioned
questions. In comparison with other research methods (questionnaire, interview,
direct observation, etc.) this approach allows for recording and analysing individual
educational events ex post with regard to various aspects and eliminating possible
subjective views. This methodology of data collection and processing has been used
in the Czech pedagogical research since the 1980s (Janik & Mikova, 2006, Najvar,
Najvarovd, Janik & Sebestova, 2011). Video studies are used in large international
comparative studies TIMSS 1995, 1999 etc. (cf, e.g., Anonymous, 2006) as well.
Some video studies of the instruction of several science subjects were conducted at
the lower secondary educational level in the Czech Republic (e.g., Janik & Janikova,
2007, Janik & Najvar, 2008, Hiibelova, Janik & Najvar, 2008 etc.). Data from video
research on science instruction at the primary level are available (Najvar, Najvarova,
Janik & Sebestova, 2011), which focused on, apart from other aspects, the use of
didactic means and media in instruction.

Methods

Video recordings of selected classes were made over the period 2010-2011
with the application of research methods developed by The Institute for Research
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in School Education of the Faculty of Education at Masaryk University in Brno
(formerly The Centre of Pedagogical Research) and published in Janik & Mikova
(2006) and Najvar, Najvarov, Janik & Sebestova (2011). Written inspectional record
was taken concurrently. The video recordings were analysed using the software
Videograph (Rimmele, 2002). Category systems (cf., Appendix no. 1) were defined
with respect to the aims of this research. Simultaneously, some related conditions
were studied during instruction, such as class phases, forms of instruction and
techniques of work with living things or ways of their presentation with the use of
didactic means during classes. The events were coded with one second intervals
and the obtained data represent proportions of observed categories to the total
recorded instruction time.

Selection of participating teachers was possible and was realised in several steps.
About 35 schools in the South Bohemian and 1 school in the West Bohemian
Regions were approached at the beginning. Schools’ accessibility and time availabil-
ity were taken into consideration. Schools participating in other projects with the
Faculty of Education were left out for their workload (research, providing teaching
practice, etc.). Based on negotiations with headmasters and primary school teachers
who taught third and fourth graders, six teachers (marked t1...t6) were selected
to participate in the research. The duration of the pedagogical experience of these
collaborating teachers ranged from 11 to 30 years. Five teachers were fully qualified
for the primary education level and 1 teacher was a biology teacher qualified for the
lower secondary school level, but taught at the primary level as well. The research
sample was composed of thirty recorded classes taught by 6 teachers (4 - 6 classes
per teacher) in the 3rd (3 teachers) and 4*" (3 teachers) grades. This made it possible
to study the entire thematic area in a sequence of numbers of classes and enabled
the pupils to get accustomed to the presence of a researcher and a camera in the
classroom.

Because of the involvement of the 3rd and 4" grade teachers, convenient
themes expedient for use were analysed. These included themes in which work
with concrete taxa was expected, such as classification (e.g., Vertebrata, Fungi,
sporogenous plants, plant or animal taxonomy, etc.), body structure and function
of organisms (plant body structure, photosynthesis, etc.) and ecology of some
ecosystems (forest animals, field animals, living conditions, etc.). All at the primary
level of course.

Following the methodology published by Janik & Mikova (2006), a question-
naire of class typicality was completed by the teachers at the end of every recorded
class in order to establish the teachers’ subjective feelings that could affect the class
course.
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Results and discussion

Teaching forms

The incorporation of material aids or living things into instruction depends
not only on the topic, but also on teaching forms or methods, on the organisation
of class and its segmentation into individual phases. Teaching forms ratios were
investigated with the use of category system published by Janik & Mikova (2006).
These authors call teachers’ procedures in lectures “forms” although they are more
likely to be considered as “didactic methods™ This terminology was respected
because it expresses a kind of “strategy” used by the teacher during instruction or
an outward display of teaching methods and it is also useful for better comparison
of obtained results with published data.

It was found out that dialogue was the dominant form of work with the cur-
riculum. Dialogues were used in the initial phases of classes for their motivational
role or as an instrument for revision and summarisation of the subject matter.
New curriculum was deduced by dialogue as well. Dialogue proportion in the
total time of instruction was 26.55%. This was comparable with the published
data obtained by analysis of science subjects at the primary and lower second-
ary levels. For instance, Najvar, Najvarova & Janik (2009) state a 23% ratio in
geography and 34% ratio in physics classes. Also, more than a third of science
instruction at the primary level consists of dialogue (Najvar, Najvarova, Janik &
Sebestova, 2011).

Figure 1. Teaching forms proportions in observed classes (%)
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A combination of parallel occurrence of several teaching forms was slightly
higher (30.30%). Also in this case dialogue was generally combined with other
forms. For instance, dialogue accompanied by presentation or description of
a picture, dialogue during individual or group work, dialogue during performing
an experiment, etc. It represents natural communication between the teacher and
pupils. Individual tasks included work with worksheets and practice books or
note-taking. The observed proportion of group work (5.39%) resulted primarily
from two successive classes entirely organised as group work under the teacher’s
(t6) supervision. Proportions of the remaining forms (methods) are displayed in
Figure 1. The obtained data show that most of the observed instruction was pupil-
centred or oriented to communication between the teacher and pupils. Only about
15% of the instruction was teacher-centred. It means that pupils were active during
the instruction or they were led to activity by their teacher for most of the time.
Situations related to preparation of aids, changes in the organisation of instruction
(formation of groups, rearranging of pupils in the classroom, etc.) were coded
as the “change” category. The category “other” (4.31%) included forms difhcult to
classity, such as didactic games. Small representation of dictation corresponds to
the character of the studied classes and includes, e.g., note-taking (in notebooks
and worksheets) according to the teacher’s instruction.

Class phases

Formation of new knowledge was the most frequent phase of the observed classes
(in total, 32.41%). This was followed by revision (13.64%) and summarising (22.10%).
These results are slightly different from the data published by Najvar et al. (2011),
which showed that practising and consolidation of the curriculum were the most
frequent. Pupils have an opportunity to familiarize with living things, manipulate
or work with them in a different way in all phases of the class. In our case, the cur-
riculum was accompanied by a living thing and other material aids mostly during
building new knowledge (demonstration of taxa, illustration of subject matter during
presentation) and during summarising and recapitulating (work with pictures in
worksheets or schoolbooks, work during didactics games, work on individual tasks).
Because most of the analysed classes had explanatory character, examination took
up only a small part of the total time. Less than 3% of this category is related to three
written tests. About 10% of the time was devoted to practising.

Didactic games, competitions, work with tasks from workbooks or schoolbooks
were common forms of practice. The application of knowledge by solving problem
tasks was observed only in the case of two teachers (2 and t3) and it amounted to
only 2.20% of the total instruction time.
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Figure 2. Class phase proportions (in%)
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Therefore, the knowledge acquired is recapitulated, summarised and examined,
but the pupils use it minimally during solving problem tasks.

Forms of subject matter mediation

The above-mentioned research outcomes illustrate some conditions and situ-
ations which determine the use of didactic aids. A category system was created
in order to analyse the use of living things, material from the school collection
and other static or dynamic didactic aids in the instruction. This category system
also included situations with verbal presentation of the subject matter. All forms
of instruction dealing with naming, sorting and describing of organisms (with
their biology) without the use of illustrations of concrete material, pictures or
other visual aids were placed into the “verbal” category. Verbal presentation of the
subject matter was represented by several forms of instruction, such as discussion,
individual work oriented to classification of organisms (cards with some text) and
didactic games (guessing names on the basis a verbal description of plant or animal,
a puzzle — with the solution of the name of a taxa, matching of genus names and
species names, text reading about organisms, etc.).

The obtained data show verbal work with the subject matter as the prevailing
method (36.04%). In comparison with Najvar, Najvarova, Janik & Sebestova (2011),
this proportion of verbal instruction is about 14% lower in favour of instruction
with the use of didactic aids.
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Figure 3. The use of living things with respect to other ways
of subject matter presentation (%)
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The dynamic presentation of living things (category “video”) was not used
during the observed classes. Not even in the cases where an interactive board
and PC projection were available in the classrooms, thus enabling its trouble-free
implementation.

A static picture was often used in addition to verbal methods. The category
“static picture” includes a presentation of visual information via an interactive
board, an illustration (schoolbooks, encyclopaedias, guides, etc.) and frontal pres-
entation of pictures (sketch on black/whiteboard, books, displayed wall picture,
poster, etc.). The pupils had the possibility to look at a static picture in 28.25% of
the total instruction time. Some forms of presentation of pictures were difficult
to code because they were often overlapped with other activities in the classroom.
For instance, during individual work with worksheets it was hard to distinguish
the pupils dealing with picture-based tasks from those that already progressed
to text-based tasks. Situations when pictures stayed in a visible place (interactive
board, flipchart, etc.), but the pupils’ attention was focused on other activities or
objects were not coded, although it is clear that the pupils could observe those
pictures incidentally.

Demonstration of collected material, e.g., seeds and fruit of some farm plants,
herbarium sheets (e.g., plant leaves) or fruiting body of fungi, were categorised as
“collection”

20



138 Jan Petr

Freshly obtained living things or items coming from the school collection were
used only minimally (3.86%). For primary teachers it is difficult to obtain or use
some living things during instruction. On the one hand, some situations were
noticed when living things were used in an unconventional context, such as themes
oriented to natural conditions of ecosystems and life conditions, e.g., an experiment
demonstrating the role of vegetation cover against erosion. On the other hand, liv-
ing things were not used in situations where their use could be absolutely common
and easy (e.g., broad-leaved trees or coniferous trees).

Figure 4. Forms of work with living things or substitute
didactic aids (%)
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Forms of use of living things and other aids

The fourth category system is related to the previous one and deals only with the
use of living things in comparison with their mediated presentation (e.g., by picto-
rial display). In this case, the category “other” represents all forms of presentation of
pictorial material in a frontal, group or individual way. Typical use of living things
by their frontal presentation accompanied by observation, lab work or experiments
was observed only in a limited number of cases. It is expressed by a low percentage
value representing the proportion of these activities with respect to the entire time
of instruction (2.29%). The following cases were recorded: demonstration of oyster
mushroom (Pleurotus ostreatus), a frontal experiment demonstrating soil erosion,
presentation of leaves and observation of Pelargonium leaves during learning about
plant anatomy.
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The category “demonstration” is related to demonstration of organisms (species
resp.) characteristics by using pictures. It generally included demonstration of the
body structure of animals, of which direct demonstration or demonstration of
prepared material was not possible in conditions of primary school (protected
animals, availability, size, health protection, etc.).

The class research sample represents only a specific sector of reality and it does
not capture the whole range of teaching methods and forms used by the partici-
pating teachers. The teachers mentioned the use of short and longer excursions
depending on current conditions of respective schools. The mentioned excursions
were usually oriented to observation of organisms in their habitats and they took
place, e.g., in the school garden and localities in the immediate vicinity of the
school.

Figure 5 compares the above-mentioned data in relation to individual participat-
ing teachers. It is evident that they used comparable forms of mediating the subject
matter. Instruction of teacher t3 showed higher representation of observation. This
teacher had teaching qualifications for the lower secondary level in biology.

Figure 5. Comparison of forms of use of living things and teaching aids among
individual teachers (t1 - t6)
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Typicality of classes
Presence of a camera in the classroom is a non-standard event. Therefore, it is
necessary to determine if the videotaped classes are adequately typical or show
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some anomalies. Signs of nervousness and uneasiness were exhibited by the teach-
ers at the beginning of the research, but they gradually disappeared. Most of the
classes were considered by the teachers as typical or almost typical (96% in total)
(Table 1). The pupils’ behaviour was described as similar or nearly similar to that
in other classes (93% in total). The teachers nervousness was demonstrated during
the first or second class and fell afterwards into the categories “practically not nerv-
ous” or “not nervous”. The overall impression was stated by the teachers in the last
question. In total, 89% of the classes were positively assessed. The above-mentioned
findings indicate that video recordings were originating under relatively standard
conditions that were comparable with other research.

Table 1. Teachers'statements about the typical
character of classes

‘Was the recorded class typical in comparison with your other classes?

Absolutely typical 59%
Almost typical 37%
Non-typical 4%
Absolutely non-typical 0%

How would you characterize the pupils’ behaviour during the recorded classes? In compari-
son with the common situation their behaviour was:

Very similar 63%
Similar 30%
Slightly different 7%
Very different 0%
How did you feel during the recorded class?
I was very nervous 0%
I was slightly nervous 30%
I was practically not nervous 26%
I was not nervous 44%

The recorded class went well.

I disagree completely 0%
I disagree partially 11%
I agree partially 67

I agree completely 22%
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Conclusion

The following facts were found based on the video analysis of 30 classes of
integrated sciences oriented to learning about the animated nature:

1. The proportion of the use of real living things or natural objects was lower
in comparison with the mediated presentation of organisms. Only less than
4% of the observed classes contained work with living things. It was usually
represented by frontal demonstration accompanied by observation.

2. If other didactic means were used it was mainly via static pictures in
schoolbooks and encyclopaedias, frontally situated pictures or projections
on interactive boards (28% of the total time)

3. The dialogue between the teacher and pupils or a simultaneous combination
of several forms was the most often used instructional form. The discovered
proportion, of about 26% of these events, corresponds to the published
results of other video studies.

Acknowledgement: This article was published with the financial support of the project
GACR 406/09/1039. The author gives thanks to all the participating schools and teachers
for their collaboration.
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Appendix 1:

Definition of categorial systems for coding of records
Categories used for coding teaching forms (modified according to Janik & Mikovd, 2006)

other sequence not classifiable elsewhere

change distinctive landmark in instruction, due to, for example preparation of aids or
workbooks, shifting of pupils, etc.

more forms simultaneous application of more forms, e.g. explanation parallel with group work
etc.

work in group  pupils autonomously work in groups composed of 3 and more pupils

work in pairs pupils autonomously work in pairs

individual work pupils work autonomously

dialogue teacher-pupil interaction of type “question-answer”

dictation The teacher presents text, pupils write (oral communication and/or written
text, etc.)
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explanation

explanation or monoloug of the teacher

none

interruption of the instruction such as school announcement, discipline
problems, etc.

Categories used for coding lesson phases (modified according to Janik & Mikovd, 2006)

other sequences not classifiable elsewhere

examination written or oral examination

recapitulation  feedback oriented on learning process, not summarization of curriculum
summarizing summarizing of content by dialogue, presentation etc.

application curriculum used in new situations, solving problem-oriented tasks
practising fixation of new curriculum, solving routine tasks (e.g. in workbooks)

new curriculum

presentation of new curriculum by presentation, dialogue, individual work etc.

introduction communication of a theme or aim, introduction to new thematic area
revision revision of previous curriculum
none phases are not recognizable - situations before the start and after the ending

of the instruction

Categories used for coding the use of didactic means

fresh living things work with real and freshly gathered material

collection

work with material from the school collection

video

presentation of a video

interactive board

work with interactive board (presentations, presenting of illustration, etc.)

illustration

work with printed illustrations in textbooks, encyclopaediae etc.

static picture

frontal demonstration of a static picture - poster

verbal

instruction without visual aids (verbal description, dialogue, reading, cross-
word, some competition, etc.)

Categories used for coding methods of work with aids and living things

other curriculum demonstration by didactic aids, chiefly by pictures — all other
forms except direct work with living things

labwork laboratory work

experiment frontal or pupils’ experiment

observation observation under teacher’s supervision

demonstration demonstration of characteristics of organisms through static image

none short-term interruption of work with living things or aids caused by external reasons
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5. PFirodniny v pfirodovédném vzdélavani na prvnim stupni 25 —
vyzkum aktualniho stavu vyuky s vyuzZitim videostudie.
—verze ¢lanku v ceském jazyce

Abstrakt

V ¢lanku jsou prezentovany vysledky videovyzkumu 30 hodin prvouky a pfirodovédy na 1. stupni
zakladni Skoly, ktery byl zaméren zejména na zjiSténi aktudlniho stavu vyuzivani pfirodnin nebo jejich
zprostifedkované prezentace ve vybranych tématickych celcich. Vysledky byly ziskany na zakladé
analyzy videozaznam s vyuZzitim softwaru Videograph.

Klicova slova
pfirodniny, primarni vzdélavani, uceni o pfirodé, videovyzkum

living things, primary education, science education, videoresearch

Uvod

Pfirozenou podminkou Skolniho vyucovani je respektovani prislusnych didaktickych zdsad.
Zejména zasada nazornosti (cf. Kalhous, Obst, 2009) je specificky akcentovdna v uceni o ptirodé, kde
Ize nadzornost zajistit pfimo, s vyuZitim pfirodnin (material rostlinného a Zivocisného plvodu, houby,
nerosty a horniny), nebo zprostfedkované pomoci didaktickych médii. UzZiti pfirodnin ve vyucovani
umoznuje (i) demonstrovat konkrétni a obecné znaky Zivych organismd, (ii) umoznuje pozorovani
nebo Skolni experimenty, (iii) umoznuje ilustrovat, tfidit, konkretizovat a zobecnovat pfirodovédné
znalosti a (iv) ma motivacni, esteticky a eticky kontext. Problematika uZiti modelovych objektd,
materidlu a did. prostiedkll je predmétem zkoumani z rlznych pohled(. Je to napf. demonstrovani
znaka Zivych organismU (cf. napf. Stavy, Wax, 1989, Endreny, 2002, Leddon, Waxman, Medin, 2008)
nebo jejich srovndni s nezivyni objekty (cf. Topsakal, 2008, Keeley, 2011, Legaspi, Straits, 2011, Opfer,
Siegler, 2004). Pfi vyuzivani pfirodnin je vhodné zvaZovat i moZnost negativniho vztahu zaka
k nékterym organismUm (cf. napf. Lososovd, Rychnovsky, 2002).

Cilem vyzkumu, jehoZ vysledky jsou zde prezentovany, bylo provést sondu, kterd by objasnila,
jak ucitelé primarni skoly vyuzivaji prirodniny nebo zprostredkujici pomucky v uéeni o pfirodé.

Hlavni vyzkumné otazky byly: (1) Jakym zplsobem a v jakém rozsahu jsou prezentovany
jednotlivé organismy a jejich biologie ve vybranych tématech? (2) Pokud jsou vyuzivany pfirodniny,
jakym zplsobem a v jakém rozsahu? (3) V jakém kontextu z hlediska fazi hodiny a forem ¢i metod
vyuky jsou pfirodni objekty pfimo nebo zprostfedkované prezentovany ve vyuce?

Pro zodpovézeni uvedenych otazek byla zvolena metoda analyzy videozaznamu. Na rozdil od
jinych vyzkumnych nastroji (dotaznik, rozhovor, pfimé pozorovani apod.) umoziiuje tento komplexni
postup zaznamenat a analyzovat jednotlivé jevy ex post s ohledem na jejich rlizné aspekty a lépe
eliminuje potencidlné subjektivni pohled. Jde o metodologii sbéru a zpracovani dat, kterd je od
poloviny 90. let rozvijena v ¢eském pedagogickém vyzkumu (Janik, Mikovd, 2006, Najvar et al. 2011).
Videostudie jsou téz vyuzZivany v mezinarodnich srovnavacich studiich TIMSS 1995, 1999 atd. (cf.
napf. Anonymous, 2006). V ¢eském prostredi byl provadén vyzkum vyuky nékterych prirodovédnych
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predmétd na 2. stupni ZS (napt. Janik, Janikova, 2007, Janik, Najvar, 2008, Hiibelova, Janik, Najvar,
2008 a dalsi). K dispozici jsou i data z videovyzkumu vyuky pfirodovédy, na 1. stupni ZS (Najvar a kol.,
2011), ktery se vénoval, kromé jinych aspektl, také analyze pouZivani didaktickych prostredkd a
médii ve vyucovani.

Metodika

S vyuZitim metodiky CPV resp. IVSV Pedagogické fakulty Masarykovy univerzity v Brné (Janik,
Mikova, 2006, Najvar a kol., 2011) byly pofizeny béhem let 2010 a 2011 videozaznamy vybranych
hodin prvouky nebo pfirodovédy spolu s hospitatnim zdznamem. Zaznamy byly analyzovany
programem Videograph (Rimmele, 2002). Kategorialni systémy pro charakterizovani jevl ve vyuce
(viz. Pfiloha ¢. 1) byly definovany s ohledem na cile vyzkumu soucasné s vyuZzitim kategorialnich
systémU charakterizujicich faze a formy vyuky publikované Janikem a Mikovou (2006). Hodnoceny
byly faze vyuky, formy wvyuky, zplsob prace s pfirodninami, resp. prezentovani organism(
prostfednictvim did. prostfedki v hodinach. Jevy byly kddovany v sekundovych intervalech a ziskana
data predstavuji zastoupeni sledovanych kategorii v poméru k celkové zaznamenané dobé vyuky.

Vybér spolupracujicich ucitel(l byl dostupny a probihal vicestupriové. Nejprve bylo osloveno
cca 35 skol vjihoceském a 1 v zapadoceském regionu. Z¢asti rozhodovala téZz ¢asova a dopravni
dostupnost kol a dale byly eliminovany skoly, které jsou jiz zatiZzeny jinou spolupraci s Pedagogickou
fakultou JU (pedagogické praxe, jiny vyzkum apod.). Po jednani s fediteli a nasledné s uciteli tfetich a
¢tvrtych tfid se nakonec vyzkumu zucastnilo 6 uciteld (dale ozn. t1 aZ t6) s délkou praxe 13 — 30 let (1
absolvent uditelstvi pfirodopisu pro 2. stuperi ZS, 5 aprobovano pro uditelstvi na 1. stupni). Zkoumany
soubor zahrnuje videozaznamy 30 hodin prvouky u tfi ucitel( ve tfetim ro¢niku a pfirodovédy u tfi
ucitell ve ¢tvrtém rocéniku v rozsahu 4 — 6 hodin v jedné tfidé. Tim mohlo byt zachyceno vybrané
téma probirané v sérii vice hodin a nataceni vice hodin po sobé umoznilo privyknuti uciteld i Zak( na
pfitomnost techniky a kameramana ve tfidé.

Ucasti uciteld tretich a ¢&tvrtych tiid mohla byt analyzovdna témata, kde lze préci
s konkrétnimi taxony, a tim i s patficnymi pfirodninami, predpokladat, tedy témata zaméfena na
systematiku organismi (obratlovci, houby, vytrusné rostliny, tfidéni organismu), stavbu a funkce
Zivych organismG (stavba rostlinného téla, fotosyntéza) a ekologii ptirodnich spolecenstev
(Zivocichové v lese, na poli, Zivotni podminky organismu).

Zaznamy hodin byly pofizovany zpravidla dvéma kamerami V pripadech, kdy bylo potieba
sejmout skupinovou praci Zaku, byla navic pouZita mobilni kamera.

Podle metodiky Janika a Mikové (2006) byl na konci snimanych hodin ucitellim pfedloZen tzv.
dotaznik typicnosti hodiny, kterym byly zjistovany subjektivni pocity ucitele, které mohly ovlivnit
prabéh hodiny.

Vysledky a diskuse
Vyucovaci formy.

Zarazeni nazornych pomucek nebo ptirodnin do vyucovani zavisi nejen na tématu hodiny, ale
zavisi i na formach a metodach vyuky a organizaci hodiny a jeji rozdéleni do jednotlivych fazi. Pro
zjisténi proporci vyuzivanych forem vyuky byl vyuzit kategoridlni systém Janika a Mikové (2006).
V rdmci vyzkumnych studii uZivaji tito autofi pro postupy ucitele v hodiné termin ,formy”, i kdyz jde
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Casto o postupy obecné oznacované spiSe jako didaktické metody. Vzhledem k tomu, Ze zde jde spise
o ,strategii“, kterou ucitel vyuziva pfi vyucovani, resp. o vnéjsi projev uzitych metod, byla tato
terminologie respektovana i v této studii. Analyzou zdznam( bylo zjisténo, Ze dominujici metodou,
resp. formou, prace s ucivem byl rozhovor, ktery byl realizovdn zejména jako vychozi s motivacni
funkci nebo pfi opakovani a shrnuti uciva. Prostfednictvim rozhovoru byla také vyvozovana nova
latka. Zastoupeni rozhovoru v celkovém case vyuky cinilo 26,55 % a rozsah tak byl srovnatelny
s vyukou nékterych pfirodovédnych pfedmét(i na prvnim i na druhém stupni ZS. Najvar, Najvarova a
Janik (2009) naptiklad uvadéji 23% zastoupeni u geografie a 34% podil u fyziky a Najvar a kol. (2011)
zaznamenal zastoupeni rozhovoru ve vice nez jedné tretiné vyuky ptirodovédy.

Obr. 1: Zastoupeni vyucovacich forem ve sledovanych hodinach (v %)
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Ponékud vyssi (30,30 %) bylo zastoupeni kombinace vice vyucovacich forem najednou.
| vtomto pfipadé byl obvykle kombinovan rozhovor s jinymi formami vyuky, napfiklad rozhovor
doprovdazeny ukazkou nebo popisem ilustrace, rozhovor béhem samostatné nebo skupinové prace,
rozhovor béhem experimentu apod. Jde o pfirozenou komunikaci mezi ucitelem a zaky. Individudlni
prace zakd zahrnovala bud praci s pracovnimi listy a seSity nebo slo o zpracovani pisemného zapisu.
Zjistény podil skupinové prace (5,39 %) zajistila hlavné série dvou vyucovacich hodin, pfi kterych byla
vyuka organizovana vyhradné jako samostatna skupinova prace, kterou vyucujici (t6) viceméné pouze
ridil.

Proporce dalSich vyucovacich forem nebo metod jsou uvedeny v grafu na obr. 1. Ze zjisténych
dat je vidét, Ze vétsina vyuky byla orientovdna na Zaka nebo na komunikaci ucitele a zak(. Pouze asi
15 % vyuky bylo orientovano Cisté na ucitele. Znamena to, Ze vétsinou byli Zaci aktivni nebo byli k
aktivité vedeni. Kategorie ,change” predstavovala situace spojené s pfipravou pomlcek, zmény
v organizaci vyuky (tvofeni skupin nebo dvojic, presuny zZakl apod.). Kategorie ,other” (4,31 %)
zahrnovala formy, které nebylo mozné zaradit do jinych kategorii, napf. didaktické hry apod. Malé
zastoupeni diktatu (2,64 %) odpovida charakteru zkoumanych predmétl a zahrnuje psani poznamek
a zapist do sesitl podle instrukci uditele.
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Fdze hodiny.

Nefrekventovanéjsimi fazemi hodiny bylo vytvareni novych poznatkl (cca 32,41 %), jejich
opakovani (13,64 %) a shrnuti (22,10 %). Tyto Udaje se ponékud lisi od publikovanych dat Najvara a
kol. (2011), kterd ukazuji jako nejfrekventovanéjsi fazi hodiny procviovani a upeviovani uciva.
Prilezitost pro seznamovani zakl s redlnymi prirodninami, manipulace s nimi, ndzorna vyuka apod.
existuje ve vSech fazich hodiny. V nasem pfipadé bylo ucivo doprovdzeno prirodninami nebo jinymi
pomuckami zejména béhem vytvareni novych poznatkd (demonstrace znak( zmiriovanych taxond,
ilustrace vykladu apod.) a dale pti sumarizaci poznatkl a opakovani (prace s ilustracemi v pracovnich
listech nebo ucebnicich, béhem didaktickych her nebo pfi samostatné praci). Vzhledem k tomu, Ze
vétsSina hodin byla vykladového typu, byla vénovana jen mald ¢ast vymezeného casu provérovani
latky. Neceld 3 %, ktera tuto kategorii zastupuji, odpovidaji tfem pisemnym testim znalosti. Pfiblizné
10 % casu bylo vénovano procvi¢ovani uciva.

Obr. 2: Zastoupeni fazi hodiny (v %)
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PFi procvi¢ovdni uciva byla obvyklou formou didakticka hra, soutéz nebo prace s dlohami
v pracovnich listech, sesitech a ucebnicich. Aplikace védomosti prostfednictvim feseni problémovych
situaci byla zaznamenadna jen u ucitell t2 a t3 a v celkové dobé vyuky dosahuje jen 2,20 %.

Poznatky, které Zaci v hodinach ziskavaji, jsou tak sice opakovany, sumarizovany a
provérovany, nicméné k jejich aplikaci pfi reseni Uloh je Zaci vyuzivaji minimalné.

Formy zprostredkovdni uciva.

Vyse uvedené vysledky vyzkumu ilustruji nékteré podminky a situace, v nichz byly pfirodniny
nebo jiné didaktické prostfedky vyuzivany. Pro analyzu vyuzivani pfirodnin ve vyucovani byl sestaven
kategoridlni systém zahrnujici pfirodniny, sbirkové predméty a dalsi statické i dynamické pomucky.
Sledovan byl i vyskyt situaci, kde bylo ucivo probirano jen verbalné. Do této kategorie byly zahrnuty
véechny formy wvyuky, pfi kterych byly organismy (spolu s jejich biologii) jmenovany, tfidény,
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popisovany atd. aniz by byl verbalni uciteldv nebo zZaklv projev doplnén o ilustrace, realné prirodniny
nebo jiné nazorné pomucky. Jednalo se o situace béhem rozhovoru, samostatné prace zakd pfi
tfidéni organism( (karty s texty) a didaktickych hrach (napf. uhodnuti nazvu organismu na zakladé
popisu, rébus, kde resenim byl nazev organismu, pfifazovani rodovych a druhovych nazvl k sobé,
Cetba textu o konkrétnim organismu, ...).

Obr. 3: UZiti pfirodnin ve vztahu k ostatnim zpUsobUlm prezentace uciva (v %)
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Ziskana data ukazuji prevladajici verbalni praci s uCivem (36,04 %). Ve srovnani se studii
Najvar a kol. (2011) se jednd o cca 14 % nizsi zastoupeni verbalni vyuky ve prospéch vyuky s oporou
didaktickych prostredk.

Dynamické zobrazeni pfirodnin (kategorie ,video“) nebylo ve sledovanych hodinach vyuZzito.
Tedy ani v pfipadech, kdy byla v u¢ebné nainstalovana interaktivni tabule nebo pocitac a projekce by
byla technicky moznd a bezproblémova.

Kromé verbdlnich forem byl Casto vyuZivan staticky obraz, tedy spolecné tfi kategorie
zahrnujici pouziti interaktivni tabule, ilustraci (v ucebnicich, encyklopediich, atlasech pfirodnin a dalsi
literature) a predvadéni statického frontalné demonstrovaného obrazu (nakres na tabuli, fotografie
v knize, $kolni ndsténny obraz vystaveny ve t¥idé, plakat apod.). Zaci méli moznost sledovat staticky
obraz ve 28,25 % vyuky. Kédovat nékteré formy prezentace obrazu vsak bylo pomérné obtizné
vzhledem k tomu, Ze dochdzelo k ¢asovému prekryvani s jinymi aktivitami ve tfidé. Naptiklad po dobu
samostatné prace zaka v pracovnich listech nebylo moZné zjistit, ktefi Zaci pracuji na ulohach
doprovazenych ilustraci a ktefi jiz presli k textovym Uloham. Situace, kdy vyobrazeni organismu sice
zUstdvalo na misté (na interaktivni tabuli, na flipchartu apod.), ale pozornost zakl byla orientovana
k jinym Ukollim, nebyly kddovany jako vyuZiti obrazu i kdyz je zfejmé, Ze maji zaci moznost obrazovou
informaci prabézné sledovat.

Kategorie ,collection” zahrnuje demonstraci sbirkovych materidll, napf. semen a plodl
nékterych hospodarskych rostlin, multiplikaty a herbarové polozky listd drevin nebo modely plodnic
hub.
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Pfirodniny, cerstvé ziskané nebo ve formé sbirkovych polozek, byly vyuZivany ve velmi
omezeném rozsahu (3,86 %). V pfipadé nékterych témat je pro ucitele primarni Skoly obtizné ziskat a
ve vyuce pouzit pfirodniny. Na druhé strané byly zaznamenany situace, kdy byly pfirodniny vyuZity
v experimentu nebo byly demonstrovany v ramci témat, kde jejich uziti nebylo zcela obvyklé (pfirodni
spoledenstva a podminky Zivota - pokus demonstrujici vyznam vegetaéniho krytu pfi ochrané pudy
proti erozi). Ovsem v jinych situacich, kdy bylo vyuziti pfirodnin relativné dobfe mozné (napr. téma
listnaté a jehlicnaté dieviny) pfirodniny uzity nebyly.

Obr. 4: Zplisob prace s prirodninami a nahrazujicimi pomuUckami (v %)
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Zplsoby vyuZiti prirodnin a dalsich pomucek.

Ctvrty kategorialni systém se vaze k predchazejicimu a rozdéluje do kategorii jen nazorné
vyuziti pfirodnin v poméru k jejich zprostfedkované prezentaci napf. formou obrazového sdéleni.
Kategorie ,ostatni” zde zahrnuje veSkerou praci s obrazovym materidlem at uz frontalni, skupinovou
nebo individualni. Typické uZiti pfirodnin formou jejich frontadlni demonstrace a s ni spojenym
pozorovanim, laboratorni prace nebo pokusu bylo zaznamenano jen v omezeném mnozstvi pfipadud a
odpovidd tomu nizké procentni zastoupeni téchto aktivit (celkem 2,29 % z celkové doby vyuky).
Jednalo se o nasledujici pfiklady — demonstrace hlivy Ustficné, frontalné vedeny pokus s erozi pldy,
jednotlivé ukazky listl listnatych stromu, pozorovani rostlin pelargénie pfi vyuce stavby rostlin).

Kategorie ,demonstrace” zastupuje vgrafu na obr. 4 situace, kdy byly zakim cilené
demonstrovany znaky organismU, resp. druhl, svyuZitim obrazu. Ve vétsiné pripadd Slo o
demonstrovani stavby Zivocichl, jejichz pfima ukazka v podobé Zivého nebo preparovaného
materialu neni zpravidla v podminkach primarni Skoly mozna nebo vhodna (ochrana, dostupnost,
velikost apod.).

Zkoumany vzorek hodin také predstavuje jen urcitou vyse€ reality a nepostihuje celou Sifi
vyukovych metod a forem zicastnénych ucitell. Ti uvedli, Ze podle moznosti vyuZivaji ve vyucovani
také vychazky a exkurze zamérené na pozorovani organism( v jejich pfirozeném prostredi (Skolni
zahrada, lokality pobliz skoly).
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Graf na obr. 5 srovnava predchazejici data vztazena k jednotlivym uditellim participujicim na
vyzkumu. Je zifejmé, Ze vyuzivali srovnatelné formy zprostfedkovani uciva. Ve srovndni s ostatnimi
uciteli vykazuje vyuka vyucujici t3 (aprobace pfirodopis pro 2. stupen) vyssi zastoupeni pozorovani

pfirodnin.

Obr. 5: Porovnani zplsobU vyuziti pfirodnin a pomuicek mezi jednotlivymi uditeli (t1 — t6)
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Typicnost hodin.

Pritomnost kamery ve tfidé je nestandardni jev a jde o to zjistit, zda jsou natdcené hodiny
dostatecné reprezentativni, nebo se vyskytly néjaké anomalie. Zpocatku se u vyucujicich projevovaly
zndmky nejistoty a nervozity, které postupné vymizely a dalsi hodiny jiz ucitelé hodnotili jako typické.
Vétsinu hodin povaZovali ucitelé za typickou nebo z vétsi ¢asti typickou (celkem 96 %) — tab. 1.
Chovani zakl charakterizovali jako podobné nebo velmi podobné jako v jinych hodinach (celkem 93
%). Nervozita se projevovala zejména v prvni aZz druhé hodiné a pozdéji klesla do kategorie ,témér
vlbec nervézni“ nebo ,vibec nervézni“. Celkovy dojem z hodiny vyjadrovali ucitelé v posledni otazce
a celkem 89 % hodin bylo hodnoceno prevainé pozitivné. Znamena to, Ze sbér dat prostfednictvim
videozaznamu probihal v relativné standardnich podminkach srovnatelnych s jinymi studiemi.

Tab. 1: Vypovéd ucitelll o reprezentativnosti hodin

Byla nahravana hodina typicka ve srovnani s ostatnimi hodinami, které jste vyucoval(a)?

naprosto typicka

z vétsi ¢asti typicka

netypicka

59 %
37 %

4%
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naprosto netypicka 0%

Jak byste charakterizoval(a) chovani Zzakii béhem nahravanych hodin? Ve srovnani s jejich
béznym chovanim bylo:

velmi podobné 63 %
podobné 30%
trochu odlidné 7%
velmi odlisné 0%

Jak jste se citil(a) v pribéhu nahravané hodiny?

byl(a) jsem velmi nervdzni 0%
byl(a) jsem trochu nervézni 30 %
nebyl(a) jsem témér vibec nervozni 26 %
nebyl(a) jsem vibec nervozni 44 %

Nahrdvana hodina probéhla dobre.

vlibec nesouhlasi 0%

z vétsi ¢asti nesouhlasi 11%

z vétsi ¢asti souhlasi 67 %

naprosto souhlasi 22 %
Zavér

Na zakladé analyzy zaznamu 30 vyucéovacich hodin prvouky a pfirodovédy orientovanych na
uceni o Zivé pfirodé bylo zjisténo:

a) podil vyuZivani redlnych ptirodnin byl ve srovnani se zprostfedkovanym prezentovanim
organismu relativné maly. Pouze necela 4 % vyuky obsahovala praci s redlnou pfirodninou,
zpravidla formou jeji frontaIni demonstrace spojené s pozorovanim.

b) pokud byly uZivany jiné prostfedky, jednalo se nejvice o statické obrazy v podobé ilustrace
v u€ebnicich a knihach, frontalné umisténé obrazy nebo projekci na interaktivni tabuli
(celkem cca 28 % Casu vyuky).

c) nejcastéjsi vyucovaci formou byl rozhovor ulitele se tfidou nebo kombinace nékolika
vyucovacich forem. Zjistény podil 26 % odpovida vysledkim jinych videostudii.

To, Ze nebyly pfi vyuce pfimo vyuzivany pfirodniny ve vétsi mife neznamen3, Ze by vyucovani
nebylo ndzorné nebo nedcinné. Chybi vSak konkretizovani uciva prostfednictvim prirodnin. Ucitelé na
primarnim stupni mohou v pfirodovédném vzdélavani vyuZzit pfirozeny zajem o pfirodu a vzdélavaci
proces podpofit vyuZitim konkrétnich pfirodnin v hodinach tam, kde je to moZné. Proto by bylo
vhodné v pregradualni i postgradudlni pripravé uditeld zamérfit pozornost na metodiku prace
s prirodninami ve skole, metodiku jejich sbéru, uchovani i prezentace scilem dosahnout vétsi
nazornosti vyuky a aktivizace zaku.
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Pfiloha €. 1: definice kategorialnich systém( pro kédovani videozaznam{

Kategorie pro kddovani vyucovacich forem (upraveno podle Janik, Mikova, 2006)

other sekvence, které nelze pfifadit jinam

change vyrazny predél vyuky, napt. pfiprava pomucek, premisténi Zakd do skupin,
priprava sesit(

more forms simultanni uziti vice forem, napft. vyklad uditele soubéziné s praci ve

skupinach apod.

work in group

Zaci pracuji ve skupindch o tfech a vice zacich

work in pairs

Zaci pracuji samostatné ve dvojicich

individual work

Zaci samostatné zpracovavaji zadany ukol

dialog interakce mezi ucitelem a zakem typu ,otazka-odpovéd™

dictation ucitel prezentuje text, ktery Zaci zapisuji (Ustni sdéleni a/nebo zapis, ...)
explanation vyklad nebo monolog ucitele

none preruseni vyuky - Skolni hlaseni, feseni kazné aj.

Kategorie pro kédovani fazi hodiny (upraveno podle Janik, Mikova, 2006)

other

sekvence, které nelze pfifadit jinam

examination

kontrola vykonu zak(, napf. pisemné a Ustni provérovani

recapitulation

zpétna vazba zamérena na proces uceni zaka, nikoli shrnuti uciva

summarization

obsahové shrnuti uciva, zpravidla formou rozhovoru, vykladu apod.

application ucivo uplatiovdno v novych situacich a souvislostech, feseni problémovych
uloh
practising fixace nového uciva, zpracovani rutinnich dloh v pracovnich sesitech apod.

new curriculum

zprostiedkovani nového uciva vykladem, rozhovorem, sam. praci

introduction

sdéleni tématu nebo cile hodiny, ivod do nového tématického celku

revision

opakovani uciva z predchozich hodin

none

nejsou pozorovatelné faze hodiny pred zacatkem a po skonceni vyuky

Kategorie pro kddovani uziti didaktickych prostredki
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fresh living things prace s redlnym, Cerstvé nachystanym pfirodnim materidlem

collection prace se sbirkovym materidlem (napf. herbarové polozky)

video prezentace dynamického obrazu

interactive board prace s interaktivni tabuli (prezenta¢ni programy, demonstrace ilustraci, ...)

ilustration demonstrace ilustraci v ucebnicich, atlasech apod.

static picture frontalni demonstrace statického obrazu (nasténny obraz)

verbal vyuka bez opory nazornych didaktickych prostiedka (kfizovka, soutéz,
verbalni popis, rozhovor nebo ¢teni o ...)

Kategorie pro kddovani zplsobu prace s pomUlckami a pfirodninami

other zprostiedkovana demonstrace uciva formou didaktickych prostfedkd,
predevsim obrazového sdéleni — vSechny ,,ostatni” formy kromé pfimé prace
s prirodninami

labwork laboratorni prace

experiment frontalné vedeny nebo Zakovsky experiment

observation fizené pozorovani redlnych pfirodnin

demonstration demonstrace znakd konkrétnich organismU prostfednictvim statického
obrazu

none kratkodobé preruseni prace s pfirodninami nebo pomuckami z externich
pricin

Poznamky:

1. kategorie jsou pojmenovany anglickymi terminy s ohledem na to, Ze cely ¢lanek byl
pfipraven v ¢eském jazyce jen pro recenzi a nasledné publikovan v anglic¢tiné. Stejné tak
doslo ve finale k pfeformatovani textu a definitivnimu umisténi tabulek a grafli tak, aby
formalné odpovidalo vyslednému anglickému textu. Také popisy kategorii v grafech
odpovidaji anglické verzi dokumentu.

2. Ceska verze textu byla ponechana z dlivodu konzistence textu ve formatovani, které bylo
vydavatelem pozadovano pfi pfijeti ¢lanku k recenzi.
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