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Preface

Eruditio - Educatio is the quarterly scientific publication of the Faculty of Education
at the University of Janos Selye in Komarno, Slovakia. It is a multilingual, referred
journal which accepts original scientific papers in all fields of science, with special
emphasis on social science and education.

The present special issue is dedicated to the topic of the oral lectures presented
at the 15th International PhD Conference on the Methods of Science Education
which was organized by the Department of Chemistry on 22-23, November 2019.
Among the plenary lecturers, associate professor, Ms. RNDr. Beata Brestenska,
PhD from the Faculty of Science, Bratislava, Slovakia and assistant professor, Miss
Dr. Luca Szalay, PhD from the Institute of Chemistry, Faculty of Science, E6tvos
Lorand University of Budapest, Hungary were our special guests.

More than 60 participants had arrived not only from Slovakia, Chech Republic,
Poland and Hungary but from overseas, i.e. Kenya, Brazil, Myanmar and Laos, as
well.

The main goal of this conference was to give a chance to the PhD students to
present the results of their scientific research work in front of a wider audience. The
lectures were presented in 6 sections in English, Chech or Slovakian language.
The awardees were selected from the 37 presenters based on their written Sum-
maries submitted which were evaluated by two independent referees.

In the present special issue, one of the plenary lectures and the best 11 student
presentations are included.

The order of the presentations is based on the alphabetical order of the family
name of the authors.

We strongly believe that these excellent articles will be highly inspiring not only
for education method specialists but for teacher candidate students as well.

Mgr. Katarina Szarka, PhD
Chairwoman of the Conference
Vice Dean

Faculty of Education

of J. Selye University
Bratislavska cesta 3322,
SK-94501 Komarno, Slovakia



Formativne hodnotenie vo vyu¢cbe chémie
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Formative Assessment in Chemistry Education

Abstract

The aim of the paper is to provide information on the possibilities of implementing
a formative assessment in the teaching of chemistry in the 7th grade of secondary
school. Formative assessment tools for the topic of Mixtures were implemented in
experimental groups by 5 teachers. Control and experimental groups were compared
by a cognitive test consisting of 10 tasks focused on 4 levels of Bloom’s revised tax-
onomy. Results were statistically evaluated.

Keywords: formative assessment; mixtures
Klucové slova: formativne hodnotenie; zmesi

Subject-Affiliation in New CEEOL: Social Sciences - Education - School Educa-
tion

DOI: 10.36007/eruedu.2020.1.006-012

1 Uvod

Slovenské skolstvo je zalozené na normativnych formach evaluacie uprednost-
nujucich externu a sumativnu evaluaciu vzdelavania. Tento zaver je jednoznacne
vysloveny v Sprave o evaluacii a hodnoteni vo vzdelavani, ktoru o Slovenskej
republike vypracovala v roku 2014 OECD (Shewbridge, Van Bruggen, Nusche,
& Wright, 2014). Hodnotiaci tim OECD upozornil na to, ze hodnotenie ziakov na
Slovensku nie je dostatocne formativne, a ze tu existuje silna potreba spatnej vazby
pre Ziakov, aby sa mohli zlepSovat v u¢eni. OECD navrhuje, aby sa do slovenské-
ho vzdelavacieho systému zaviedli prvky ,,formativneho hodnotenia“, ktoré dokazu
zachytit nielen to, ,,co" a ,s akym" vysledkom sa ziaci ucia, ale aj ,ako" sa ucia
(Shewbridge et al., 2014). Ako uvadza Orosova, Ganajova, Szarka, a BabinCakova
(2019), sumativne hodnotenie na slovenskych Skolach prevlada nad formativnym a
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vyuzitie nastrojov formativneho hodnotenia nepresahuje v priemere 30%. Niektori
autori uvadzaju, ze formativne hodnotenie ma mnoho pozitivnych vplyvov na uce-
nie Ziakov. Ziaci dosahuju lepsie wysledky, t. j. formativne hodnotenie prispieva k
zlepseniu vykonov Ziakov a celkovej kvalite vzdelavania (Bell & Cowie, 2001; Black
& Wiliam, 1998; Wiliam, Lee, Harrison, & Black, 2004). Formativhe hodnotenie
rozvija nielen kompetenciu naucit sa ucit (t. j. ziaci su schopni poucit sa zo svojich
chyb, sami vyhodnocuju vysledky procesu ucenia a navrhuju riesenia pre zlepsenie
svojich vykonov), ale tiez kompetencie socialne a personalne (Myhill & Warren,
2005).

2 Teoretické pozadie

Skolské hodnotenie zahffia véetky hodnotiace procesy ugitelov a Ziakov, ktoré
su sucastou vyucovania a ucenia, a ich hlavnym cielom je zvySovat efektivitu
vyucovania, zlepsovat priebeh ziakovho ucenia a viest ziakov k lepSiemu
porozumeniu a u¢ebnym c¢innostiam (Slavik, 1999).

Rozoznavame dva fundamentalne typy hodnotenia: sumativne a formativne hod-
notenie. Sumativne hodnotenie (SH) sumarizuje dokazy, teda sa vacsinou aplikuje
na konci Casti vyu¢ovacieho procesu. Poskytuje informacie o pokroku ziakov a je
aplikované najma formou testov (Baird, Andrich, Hopfenbeck, & Stobart, 2017;
Harlen, 2000). Formativhe hodnotenie na druhej strane poskytuje hodnotenie po-
¢as vyucovacieho procesu (Scriven, 1967). Mnoho autorov sa venuje vztahu medzi
sumativnym a formativnym hodnotenim. Taras (2005) zdéraznuje, ze formativne
hodnotenie méa nasledovat po sumativnom hodnoteni. Sambell, McDowell, a Mont-
gomery (2012) vyzdvihuje, ze oba typy hodnotenia maju byt zdrojom pre ucenie a
Siweya a Letsoalo (2014)a selection criterion was executed on the 1687 sample,
after which 1519 cases remained for the analysis. The study revealed a statistically
significant SLR model, suggesting that formative assessment (FA poukazuju na to,
ze formativne hodnotenie moze predvidat sumativne hodnotenie.

Educational Testing Service (ETS) v spolupraci s Wiliam (2007) predstavi-
li program , Keeping Learning on Track® Program® s 5 stratégiami formativneho
hodnotenia:

¢ zdielanie u¢ebnych vysledkov (sharing learning expectations),

¢ kladenie otazok (questioning),

e spatna vazba (feedback),

¢ sebahodnotenie (self-assessment),

¢ arovesnicke hodnotenie (peer assessment) (Bennett, 2011),
pricom Formative Assessment Classroom Techniques’ (FACTSs), alebo nastroje for-
mativneho hodnotenia, patria medzi nich (Srivastava, Mishra, & Waghmare, 2018).
FACTs su malé aktivity formativneho hodnotenia, ktoré mézu poskytnat kratky opis
a spatnu vazbu z hodiny nie len ucitelovi, ale aj ziakovi. Medzi takého FACTs patri
napriklad KWL karta, predik¢na karta, Frayer model, kontrolny zoznam, myslienko-
va mapa, listok pri odchode a iné (Keeley, 2008; Szarka, 2017).
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Predikéna karta

Je to hodnotiaci nastroj kedy Ziak musi rozhodnut o pravdivosti vybranych tvrdeni k
danej téme. O pravdivosti rozhoduje na zaciatku ale aj na konci vyucovacej hodiny
(Hubbard, Potts, & Couch, 2017; Yiksel & Glindiz, 2017).

KWL karta

Je to trojkrokovy proces: na zaciatku hodiny ziak napise, ¢o uz o danej problemati-
ke vie (K) a ¢o by chcel vediet (W). Na konci hodiny napise, ¢o sa naucil (L) (Ogle,
1986).

Frayer model
Je to stvorec rozdeleny na sStyri ¢asti, pricom kazda ¢ast reprezentuje inu oblast,
ktora sa tyka daného pojmu alebo frazy:

¢ definicia,

* fakty alebo charakteristiky,

e priklady,

e proti priklady (Frayer, Fredrick, & Klausmeier, 1969; Wickens & Parker,

2019).

Listok pri odchode

Listok pri odchode, minutovy listok alebo tiez 3-2-1 karta je nastroj, kedy sa od zia-
kov vyzaduje napisat 3 hlavné alebo najdélezitejsie body, ktoré sa na hodine naucili,
2 informacie ktoré povazuju za najzaujimavejsie a 1 otazku, ktoru k danej problema-
tike stale maju (He, 2019; Wilson, 1986).

Kontrolny zoznam

Hlavnou ulohou tohto nastroja je identifikovat, ktoré ulohy boli, respektive neboli
pocas vyucovacej hodiny splnené (Purwanti, 2015). Na identifikaciu sa vac¢sinou
pouziva Skala (5 bodova, 3 bodova, 2 bodova) (BCIT, 2010; Ma et al., 2012).

Myslienkova mapa

Pojmova alebo myslienkova mapa je diagram, ktory pomaha ziakom organizovat
a vizualizovat ich poznatky. Ziaci napi$u na papier pojmy a vytvaraji medzi nimi
vztahy (Champagne, Klopfer, Desena, & Squires, 1981; Pendley, Bretz, & Novak,
1994).

3 Charakteristika vyskumu

V ramci nasej prace sme si stanovili vyskumnu otazku:
¢ Ako implementacia formativneho hodnotenia pomocou FACTs ovplyvni vy-
kony Ziakov na kognitivnej urovni?
Z nej ndm vychadzala aj nasa hypotéza: Ziaci experimentalnej skupiny dosiahnu
lepsie vysledky v kognitivnom teste ako ziaci kontrolnej skupiny.
Aby sme ziskali odpoved’ na uvedenu otazku, pomocou metody kvaziexperimen-
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tu sme realizovali predvyskum. V tomto predvyskume 5 ucitelov zaclenovalo FACTs
do 10 vyucovacich hodin chémie (Tabulka 1) v 7. roCniku zakladnej Skoly v tematic-
kom celku ,,Zmesi“. Kazdy ucitel ucil kontrolnu aj experimentalnu skupinu. V expe-
rimentalnej skupine sa vyucovalo s nastrojmi FACTs, v kontrolnej skupine sa ucilo
bez tychto nastrojov. V predvyskume bolo zapojenych 202 ziakov z 5 zakladnych
Skol, z toho 75 (37.1%) chlapcov, 80 (39.6%) dievcat, 47 (23.3%) ziakov nezna-
meho pohlavia. V experimentalnej skupine bolo 105 (52.0%) ziakov a v kontrolnej
skupine bolo 97 (48.0%) ziakov.

Tabul'ka 1. Typy nastrojov FH pouzitych poc¢as vyucovacich hodin

Hodina Typ nastroja FH

Predikéna karta

Frayer model, kontrolny zoznam
K-W-L

Predikéna karta

K-W-L

Kontrolny zoznam

Myslienkova mapa

Listok pri odchode

Predikéna karta

- ©O© 0O N O 0o »~ W0 N =

0 Kontrolny zoznam

Na zaciatku aj na konci vyucby bol ziakom zadany kognitivny test (pre-test, po-
st-test), pozostavajuci z 10 poloziek na 4 rdznych urovniach Bloomovej revidovanej
taxonomie (zapamatanie, porozumenie, aplikacia, analyza). Jednotlivé polozky boli
vytvorené Narodnym uUstavom certifikovanych merani vzdelavania (NUCEM), pri-
¢om test bol zostaveny na zaklade spoluprace s ucitelmi zapojenymi do vyskumu.
Vysledky post-testu boli statisticky vyhodnotene.

4 Interpretacia vysledkov

Skore post-testu kontrolnej a experimentalnej skupiny bolo porovnané a vysledky
boli statisticky vyhodnotené. V analyze sa porovnavalo skore celého testu, ale aj
skore skupin uloh zoskupenych podla urovne Bloomovej revidovanej taxonomie.

Vysledky post-testu boli najprv podrobené Kolmogorov-Smirnovmu testu nor-
mality rozlozenia dat. Tie vykazovali p<0.05, preto sa pri naslednom statistickom
spracovani pouzivali neparametricke testy.

Priemerné skore celého testu experimentalnej skupiny (5.3 bodov) bolo vyssie
ako skore kontrolnej skupiny (3.2 bodov). Chi-kvadrat testom na hladine vyznam-
nosti a = 0.05 bol potvrdeny signifikantny rozdiel medzi tymto skore (p<0.001).

Rovnako boli porovnavané aj vysledky uloh zoskupenych podla urovne Bloo-
movej revidovanej taxonodmie. Pri vSetkych sledovanych urovniach (zapaméatanie,
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porozumenie, aplikacia, analyza) bolo skore experimentalnej skupiny vyssie ako
skore kontrolnej skupiny na hladine vyznamnosti o = 0.05.

5 Zaver

Vysledky predvyskumu prezentované v tomto prispevku ukazuju, ze implementa-
cia formativneho hodnotenia zlepSuje vysledky ziakov na kognitivnej urovni. Tieto
zavery su vyvodené na zaklade statistickej analyzy vysledkov kontrolnej a experi-
mentalnej skupiny. V analyze sa porovnavalo skore ziakov v post-teste, ktory bol
realizovany po 10 hodinach s implementaciou nastrojov formativneho hodnotenia.
Statisticka analyza ukazuje, Ze tieto vysledky su Statisticky vyznamné (p<0.001)
nie len pre skore celého testu, ale aj pre otazky zamerané na vyssie myslienkove
operacie, ako su aplikacia a analyza. V dalsej Casti nasej prace sa chceme zame-
rat na overenie tychto vysledkov. Taktiez by sme chceli sledovat postoje ziakov k
takémuto typu hodnotenia ako aj nazory a postoje ucitelov.

Podakovanie:

Tento prispevok vznikol s podporou projektu ,IT Akadémia - Vzdelavanie pre
21. storocie“ &. 312011F057 a projektu VEGA ¢&. 1/0265/17 ,,Formativne hodno-
tenie vo vyucbe prirodnych vied, matematiky a informatiky".
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The Teacher 's Creative Digital Literacy

Abstract

Digital literacy of teachers has advanced with the development of digital technologies
and their application at schools. At the turn of the 21t century, teachers learned how
to handle a personal computer, install software, use the Windows operating system,
and the Microsoft Office suite. Later, teachers began to use multimedia and websites
on the Internet as a suitable source of information in the educational process.
Everyday use of mobile devices, laptops, tablets and smartphones has contributed to
the incidence of new educational phenomena, such as social networking, cloud appli-
cations, learning and virtual environments, or artificial intelligence. These are the cur-
rent challenges for in-service teachers and pre-service teachers studying at universi-
ties. Digital technologies are fast-growing tools whose creative and innovative options
can be used effectively by teachers if their creative digital literacy is well developed.
Office 365 provides a comprehensive environment for teachers and students for cog-
nitive and learning processes, as well as for communication, cooperation and forma-
tive evaluation.

The OneDrive, ClassNote, and Teams apps are the new Office 365 tools that provide
the conditions for the creation and use of students’ e-portfolios, e-portfolios of the
subject (Szarka K. a., 2018), and pedagogical and research collaboration.

In our project “Education for the information society” we want to develop creative
digital competences for pedagogical and research work of students and doctoral stu-
dents in the cloud Office 365.
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Uvod

Viaceré vyskumy v krajinach EU prezentuju (Commission, Survey at Schools. ICT
in Education, 2013), (Commission, Technologies for better human learning and te-
aching , 2014), ze aj ked' Stat investuje vela prostriedkov na hardverové a softvero-
vé vybavenie $kol, nadochadza k o¢akdvanym zmenam vo vzdelavani a v procese
ucenia sa ziakov s podporou digitalnych technologii (DT). Ako kritické sa ukazuje
nedostato¢na investicia do fudskych zdrojov (pripravy ucitelov) a do zmeny proce-
su ucéenia sa ziakov, s pridanou hodnotou digitalnych technolégii. Posledna studia
OECD (Elliott, 2017) upozornuje na velmi maly narast (13 %) potrebnych zruénosti
dospelych ludi pre pracu s digitalnymi technolégiami za ostatnych 10 rokov. Zaro-
ven naznacuje pre naslednych 10 rokov, aky bude délezity rozvoj potrebnych zruc-
nosti [udi, aby boli schopni pracovat s technologiami, ktoré budu spolu s umelou
inteligenciou ponukat novu pridand hodnotu pre proces vzdelavania a pre vykon
profesie. NajdolezitejSim sa stava potreba kvalitného celozivotného vzdelavania a
kvalitna priprava buduceho ucitela s kompetenciami pre zivot a pracu v digitalnej
spolocénosti (Obr.1). Ucitel je klu¢ovym faktorom pre potrebné zmeny vo vzdelavani
av priprave kvalitnych absolventov pre rozvijajuce a meniace sa profesie v digitalnej
spolo¢nosti.

2005 transformac
pouzivat 1a
digitalne vzdelavania

1995
ucit’ sa

pouzivat’
digitalne
tchnologie

technologie s pridanou
pre hodnotou
vzdelavanie digitdlnych

Obr. 1 Vyvoj digitalnych komptencii ucitelov na Slovensku (B. Brestenska, 2018)

Prierezové zruénosti a kreativna digitalna gramotnost

Transformacia vzdelavania pre buduicnost si vyzaduje v priprave buducich ucitelov
a vo vzdelavani ucitelov rozvijat kreativnu digitalnu gramotnost. Digitalnu gramot-
nost dnes uz chapeme ako digitalnu kreativitu, ktora je vyznamnym faktorom pre
sebazlepSovanie a spoloéenské napredovanie. Kreativna digitalna gramotnost je
komplex vedomosti a zruc¢nosti, ktoré maju interdisciplinarny charakter (Gurstein,
2012; Warschauer & Matuchniak, 2010). Pre uditela je to neustale poznavanie
digitalnych technologii, vzdelavanie sa v kreativite ich moznosti pre profesionalne a
personalne vyuzivanie v procese ucenia a u¢enia sa.

Obr. 2 prezentuje vztah medzi Uroviiou digitalnej gramotnosti pouzivatela DT
(ucitela a ziaka) a rozvijanim kognitivnych procesov podla revidovanej Bloomovej ta-
xonoémie. Ak vyuzivame DT bez ich pridanej hodnoty len pre rozvijanie nizSich kog-
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nitivnych funkcii, potom je ziak aj ucitel na urovni konzumenta DT. Ak ucitel a ziak
vyuzivaju pridanu hodnotu DT pre rozvijanie vyssich kognitivnych funkcii, potom
sa stavaju aktivnym a kreativnym pouzivatelom DT. Ako upozornuju viaceri autori
(Spitzer, 2012), (Weiss, 2012) na urovni konzumenta DT, dochadza k znizovaniu
kognitivnych schopnosti, ¢o mdze viest aj k digitalnej demencii.

Creative Digital Literacy

Communication,
collaboration, curiosity,
creativity, mobility,
artificial intelligence......

A(— Digital Creative User

Dlgltal Active User

e

Apply
Digital Consumer
Understand
Software,
Remember :

RBT and digital literacy (Brestenskd B.)

Danger - Digital Dementia

Obr. 2 Revidovana Bloomova taxonomia a kreativna digitalna gramotnost (Bres-
tenska B., 2016)

Transformacia v informacénej spolo¢nosti znamena pripravit kazdého jedinca na ce-
lozivotné vzdelavanie a na trvalé rozvijanie prierezovych zru¢nosti (tvrdych -hard
skills a makkych -soft skills) pre osobny a spolo¢ensky prospech. Nasledovné
schéma charakterizuje tvrdé a makké zrucnosti.

Hard Skills Soft Skills

Specific and quantifiable Ungantifiable attributes that must
knowlwdge or abilities be demonstrated trough work style,
absolutely necessary for success collaboration and approach

Can be presented through
evidence: degree, cerificate, or
output of work...

Successful demonstration of soft
skills is left to subjective opinions

Soft Skills

=
=~
7]
bl
=
]
=

Science and Math Skills,
Computer Skills, Foreign Communication, Team work,
languages Skills, STEM Skills... Creativity, Cur'os'w'. Story Telling,
Leadership...
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Predchadzajuce generacie potrebovali pre uplatnenie v praxi hlavne tvrdé zru¢nosti
(vedomosti, ktoré dokumentovali vzdelanim, skuskami), napriklad vyskum, medici-
na, letectvo, a i. Zamestnavatelia od dnesnej generacie vyzaduju pri uchadzani
sa 0 miesto na konkurzoch nielen tvrdé zru¢nosti, ale stale viac davaju déraz na
makkeé zruénosti uchadzaca (komunikativnost, kreativita, zvedavost, timova praca,
empatia)

(https://www.aeseducation.com/career-readiness/soft-skills-curriculum/,
2020).

Transformacia vzdelavania v informacnej spolo¢nosti si vyzaduje rozvijanie tvrdych

aj makkych zrué¢nosti u ucitela a Studenta, ktoré by mali byt v procese ucenia a uce-
nia sa v rovnovahe (Obr.3).

Hard Skills

Soft Skills

Obr. 3 Vzdelavanie potrebuje rovnovahu makkych a tvrdych zrucnosti

Eurdpska komisia pre podporu transformécie vzdelavania v krajinach EU a pre posil-
nenie prierezovych zrucnosti (transveral skills) studentov a ucitelov prostrednictvom
inovacnych pristupov k vyucbe, vzdelavaniu a hodnoteniu, spolufinancovala projekt
ATS2020 ,,Assessment of Transversal Skills* (PROJECT NUMBER: 388446-EPP-
1-2014-2-CY-EPPKAS3-PI-POLICY), (http://www.ats2020.eu/, 2020), v kiorom je
17 vzdelavacich partnerov z 10 krajin EU. Vyskumny projekt sa realizoval 4 roky
na 250 skolach a vyskumnu vzorku tvorilo 1000 ucitelov a 10 tisic ziakov vo veku
12 -15 rokov (http://ats2020.eu/images/promotion/ATS_brochure.PDF, 2015).

Prierezoveé zru¢nosti su chapané ako Siroky subor tvrdych a makkych zru¢nosti,
ktoré su kriticky dolezité pre uspech v Skole, v dalsom vzdelavani a vo svete prace.
Pre realizaciu cielov projektu bolo zvolené nové cloud vzdelavacie, komunikacné a
hodnotiace prostredie Office 365. Na zavere¢nej konferencii projektu ATS 2020
(2.2.2018, Brusel) sa zdoraznilo ze pre uspech rozvoja prierezovych zru¢nosti Stu-
dentov je dolezite kreativne digitalne vzdelavacie prostredie a e-portfolio, ako kom-
plexny nastroj formativneho a sumativneho hodnotenia progresu ziaka.
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Komplexné vzdelavacie prostredie cloud Office 365

Cloud Office 365 je komplexné prostredie pre moderné ucenie a ucenie sa. Po-
nuka kreativne prostredie pre spolupracu ziakov, tried, $kol, institucii. Spaja vzde-
lavaciu a vyskumnu komunitu: ucitel-Student-rodi¢, Student-Student, vzdelavacie
a vyskumné institucie, projektove timy a i.

Kazda skola, ktora je zapisana v Sieti Skl a Skolskych zariadeni v Slovenskej
republike ma narok na Office 365 vo verzii A1 zdarma. Prehladny opis jednotlivych
druhov verzii je na webovej stranke (http://aka.ms/office365preskoly, 2020). Ver-
zia A1 Office 365, je k dispozicii vSetkym Skolam, ucitelom aj Studentom na zak-
lade zmluvy medzi MSWa$S SR a Microsoft. Cloud Office 365 je kompatibilny pre
vSetky OS (Microsoft, iOS a Android) a kazdy uzivatel ma moznost si Office 365 na-
instalovat na 5 vlastnych zariadeni (iPhone, tablet, notebook, desktop PC...) a ma
k dispozicii ulozisko dat 1T.

Tab. 1 Office 365 A1 balik pre skoly

Aplikicie balika Office Webové verzie aplikacii Word, PowerPoint, Excel, OneNote a Out-
look
G m a Pocitacova verzia aplikacie OneNote
Outook Werd Bl Microsoft Teams, digitalne tvorivé centrum, ktoré integruje timovu
m |' pracu, konverzacie, zdielanie obsahu, kooperacia na dokumen-

toch, projektoch a mnozstvo aplikacii pre u¢enie a u¢enie sa a
formativne hodnotenie, ako aj pre manazment skoly - planovanie
rozvrhov, dennych uloh, riadenie projektov a i.
OneNote e-poznamkové bloky pre u¢ebné predmety a pre tvorbu
e-Portfélia Ziaka a e-Portfolia ucitela
Skupiny profesionalnej vzdelavacej komunity (PLC) pre Ucitelov aj
Studentov
Tvorba a automatické vyhodnocovanie testov, ankiet a kvizov so
schange  onerie st | SIUZDOU FOrms  (sumativne a formativnhe hodnotenie)
Digitalne rozpravanie a prezentovanie pribehov so Swayom
MozZnost spoluprace, zdielania materialov a zapojenia Ucitelov a
Studentov pomocou komunikacnych lokalit a timovych lokalit na
intranete s vyuzitim SharePointu
RieSenia na dodrziavanie suladu v zjiednotenom Centre eDiscovery
Sprava pristupovych prav, ochrana pred unikom udajov a Sifrovanie

O w Videosluzba na vytvaranie, spravovanie a bezpecné zdielanie videi
Powerapps  SchoolData  Yammer Vv organizacii

o Synchronizacia celého obsahu na réznych mobilnych zariadeniach

School Data Sync
so sluzbou Microsoft Teams
Outlook e-mail s 50 GB postovou schrankou
OneDrive - cloudovy ukladaci priestor na osobné subory 1T
Skype for Business - videokonferencie v rozliseni HD
Maximalny pocet pouzivatelov: neobmedzeny
Neobmedzeny ukladaci priestor na e-maily v archivnej postovej
schranke

PowerPoint OneNote

Sluzby

g
»
@

S

it 2

@
¢

Skype For Teams Sway

Stream Flow

\4
o)

)
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Strucna charakteristika jednotlivych aplikacii Cloud Office 365, ktoré su zakladnou
sUcastou verzie A1 je uvedena v Tab.1. Existuju dalSie verzie Office 365 A3 a A5,
ktoré uz nie su bezplatné ale obsahuju kompletné manazérske nastroje pre spravu
systému a aj bezpecnostneé rieSenia pre skoly a institucie. Kazdy uzivatel sa méze
prihlasit do Microsoft Educator Center www.education.microsoft.com, kde ma
k dispozicii online vzdelavanie, priklady kreativnych stratégii u¢enia smerovanych
na ziaka s vyuzitim Office 365 a dalsich aplikacii pre ZS a SS https://education.
microsoft.com/en-us/learningPaths .

4 Aplikacie Office 365 pre rozvijanie prierezovych a dig-
italnych zruénosti buducich ucitel'ov

Na Univerzite Komenského v Bratislave sme od roku 2015 zacali pilotne pouzivat
Office 365 v priprave buducich ucitelov. Prvé tri roky sme hlavne vyuzivali cloud
aplikacie Word, Excel, PowerPoint, Outlook, OneDrive, OneNote a Sway. Ostatné
dva roky, ked maju volny pristup k Office 365 aj ucitelia, pouzivame plinu verzie
Office 365 s dalsimi novymi aplikaciami ClassNote, Teams, Forms, SharePoint. Di-
gitalne, vzdelavacie prostredie Office 365 umoznuje studentom aj ucitelom rozvijat
si kreativne digitalne aj prierezove zrucnosti:
¢ komunikacia bez obmedzenia priestoru a ¢asu - video a chat komunikacia
(v Skole aj mimo nej, podpora online vzdelavania, vyu¢ba nemusi odpadnut
ak ucitel, alebo ziak nie je pritomny)
¢ zdielanie t.j. spolupraca na tvorbe a hodnoteni digitalnych objektov (doku-
mentov a suborov, rieSeni uloh, projektov), v realnom ¢ase robia ucitel a Stu-
dent, alebo studenti spolu na dokumente, alebo ulohe, spoluautori robia
svoje Casti v jednom dokumente a kazdy z nich vidi vSetky zmeny a upravy
atd’. Online vedenie a editovanie bakalarskych a diplomovych prac a i.

" Prekladac

Vyber  Dokument

b s
and right veuuick the e 23 the cght hsac and el lfk

Obr. 4 Tvorba $tudijného materialu - Cinnost srdca vo Worde.
Vlozenie 3D animovanych objektov srdca, vyber a preklad textu a i.
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¢ kreativita pri tvorbe vo Worde, Exceli, PowerPointe, Sway, rozsirujuce funk-
cie umoznuju vytvorenie kreativnych a interaktivnych u¢ebnych dokumentov
a suborov (3D objekty, interaktivita, Citanie textov, pisanie rukou, video sni-
manie obrazovky a priame vkladanie video, fotoobjektov a obsahov z URL

adries.

¢ vytvaranie a riadenie online vyucby - Teams, ClassNote - kazdy predmet
ma svoj e- obsah, pracovné kanaly, komunikacné nastroje, hodnotiace na-
stroje, online zadavanie a spracovanie uloh, ktoré student spolu s ucitelom
moéze konzultovat, ucitel dava v realnom ¢ase spatnu vazbu a hodnotenie
a Student si mdze ulohy dopracovat a ziskat lepsie hodnotenie (Obr. 5-6) ai.

Microsoft Teams

Myzlienkové mapy

Digitalne technolégie 1 -
25k 2017

Veeasecny

AR2018/19_Didaktika..

— s

Digitalne technolégie

e ||

AR2018/19_Didaktika_Chémi
e

Tvorba digitlneho obsahu
pre prirodovedné predmety

Obr. 5 Vyucovaci predmet Didaktika chéemie rok 2019 - Teams

Microsoft Teams

Vyhladajte alebo zadajte prikaz

sebahodnotenie.docx

ﬂg Word

sebahodnotenie - Ulozené

Brestenska Bedta

Stibor Domov  Tabulka v Otvorit v potitatovej aplikcii Q  Hradat Vs (=]
vy ¥ B o Ev oo Av Ov By L openkditor @ Pickit
MENO DATUM TRIEDA
TEMA: Chémia okolo nis samostatne | s pomocou vébec
e ucitel'a
1. Dokizem uviest priklady zdkladnych
metod oddelovania zloZiek zmesi.
2. Viem vysvetlit' rozdiely medzi roznymi
druhmi véd (zrazkova, povrchova,
podzemna, pitnd, WZitkova, odpadova,
destilovand).
Strana1z2 Pocetslov: 175 slovencina = 100% + Poslite pripomienky spolocnosti Microsoft

keho v Bratislave v

Close

‘R) Krsticova Daniela v/

Student Work
) Af
View History

@ sebahodnotenie.docx

Feedback
Dobre spracované 3 néstroje
formativneho hodnotenia,
Presnejiie naformulujte
instrukciu v poslednom nastroji
FH.

Points.

28 /30

Obr. 6 Riesenie ulohy studenta, diskusia a hodnotenie vystupu ucitelom v Teams
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Microsoft Teams [ Vyhladaite alebo zadaite prikaz
@ Vieobecny Prispevky Sibory Poznamkyz predmetu Dalie karty:2 v+ g
Suoor  vomov  viom  Kesit oD@zt v Oworit v prehliadadi v 4
9y By B Svoee v By v By L Openkditor
Didaktika chémie3Bc - > Jidaktika chémie 3 Bc - LS 2018
Vieobecny. Skupinowy email:
ayty Vieobecny - Didaktika chémie 3 B¢ <aa1ch2a L live.uniba.sk@emea teams ms>

Chémia je "kzlo", didakika je "umenie uéenia". Ked spojime tieto pojmy potom by
vyucovanie chémie na 2§ a S8 by malo byt "Umenie s kizlami", Skisme to spolu a
mozno aj Chémia bude gpat oblibenym predmetom.

OneNote

Sibor  Domov  Viokt  Kresit  Zobrait Pomocnk  Obrizck v Oworitvaplikici ' Povedate, o cheete urobit

BT O> D> 0000 9 =v ifivaemiav

= Pomnimkovy bioklokaity Didaktia chémie 38 O Didaktika chémie 3 Bc - 1S 2018
! Vitajte Didaktika chémie 3 Bc - LS.
>

Skupinowy emal
becny 3 B <aalch2al.live.uniba.sk®

1> i oo
Chémia je "kizlo", didaktika je “umenie ucenia’. Ked spojime tieto pojmy

l > Balatovs Daniela potom by vyuéovanie chémie na Z8 a S8 by malo byt "Umenie s kizlami".
Skisme to spolu a mozno aj Chémia bude opat oblibenym predmetom.

l > Linderové Zuzana
I > Orgofiova Denisa

| [y

Obr. 7 Predmet Didaktika chéemie r.2018 - Poznamkovy zosit k predmetu pre
Studentov v Teams, ktory si moZe otvorit a pisat priamo v OneNote

il

Brestenska Bedta + Nové T Nahrat & Zdielat @ Kopirovat prepojenie ¥ Stiahnut 1= Zoradit = [0)
B3 sabory
O  Najnoviie .
Subory > Cloud_knihy

A& zdiefané
® Objavovanie D Nazov Upravené Upravil/-a Velkost si Zdielanie
o @) Cloud knihy pre vzdelavanie pptx 52019 enské Bedta 146 MB & 2diefané
Timy a lokality ) ) ) =

o4 Essential-Chemistry-and-NGSS.pdf 352019 Brestenska Bedta 1,64 MB & Zdiefané
B ceozivotnevzdelavan.

{3 Chemistry-Program-Overview_INT.pdf 352019 Brestenski Bedta 1,30 MB & Zdiefané
B cditovanie 1-vystup RP
- I3 Chem-invest-list-US-d-opt.pdf 352019 Brestenska Bedta 481 kB & 2diefané
=1 AR2018/19_Didaktika_
B i fie bus bt 5 Phys-Invest-list-US-d-opt.pdf 2019 Brestenska Bedta f Zdiefané

Obr. 8 OneDrive - ukladanie, triedenie, zdielanie dat....
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e personalizacia procesu ucenia sa a sebahodnotenia - vlastny priestor pre
vytvaranie, ukladanie a triedenie digitalnych objektov (textov, obrazkov, vi-
dei, prezentacii, naskenovanych dokumentov a i.) - OneNote, OneDrive
(Obr. 7 a 8)

e e-Portfolio studenta a ucitela - OneNote, Teams, Sway, Forms, SharePiont,
OneDrive, Word, Excel, PowerPoint ....

OneNote 8 Chémia 8

Sibor  Domov  Viofit  Kresit  Zobrazit  Pomocnk v Otvoritvaplikici  Q Povedzte, éo cheete urobit
vBv B I U 2v Av « =vi=v o Av By v Bv L openkditr @ Pict
= Chémia 8 b Kt
Vitajte Kde sa stretavas s chémiou 7 ST et
™ Knitnica obsahu Prezenticia k motivacii éi..
Motivécia Co sa budeme uéit 7

Chémia okolo nas
Kde sa stretavas s chémiou ?

Premeny latok

I Ziozenie litok
-

rozumies pod chémiou

Obr. 9 Oblast e-Portfolia pre aktivne ucenie sa Ziaka v predmete Chémia
pre 8. rocnik

V e-Portfoliu Ziaka/Studenta sa kreativne a inovativne mozu integrovat vSetky apli-
kacie vzdelavacieho prostredia Office 365 a samozrejme aj dalSie vzdelavacie
aplikacie a softvéry z internetu. Uditel spolu so ziakom/studentom mali by vytvorit
oblast pre aktivhe ucenie sa, personalnu oblast pre osobny rozvoj a hodnotiacu
Cast e-Portfdlia.

Na Obr. 9 je priklad oblasti e-Portfélia pre aktivne ucenie sa ziaka pre predmet
Chémiav 8. ro¢niku. Na l'avej strane su kapitoly (sekcie) podla ISCED 2. V aktivnej
kapitole Motivacia su pripravené 3 strany. Prva strana ma nazov ,,Kde sa stretavas
s chémiou ?* kde ucitel vytvoril pre Studentov anketu v aplikacii Forms, kde inte-
raktivne vyplnia anketu a ucitel ziska okamzitu spatnu vazbu o pohlade ziakov na
predmet chémia. Dal$ie strana je formou Sway (prezentacie) venovana motivacii
ziakov, prec¢o je dolezité udit sa chémiu. Tretia strana sa venuje obsahu chémie
v 8 ro¢niku.

Na Obr. 10 je priklad personalnej a hodnotiacej oblasti e-Portfolia, kde kazdy
Ziak ma vytvorenu svoju personalnu ¢ast roz¢lenenu na samostatné sekcie, kde si
vytvara a uklada vsetky svoje aktivity a vystupy z procesu ucenia a ucenia sa ako
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aj vlastné vystupy zo svojich osobnych aktivit
a svoje originalne vystupy. Sekcie Poznamky
Stbor  Domov  Viozit  Kreslit  z 7 ngredmetu a Vlastna tvorba Ziaka su pristupné
“Pv B I U o+ A lenziakovia ostatné sekcie su zdielane ucCite-
[om a ziakom spolu. Ak ziak zvazi mbéze svoje
sekcie spristupnit aj ucitelovi, alebo rodicovi,
alebo pre potreby prezentacie aj inej osobe.
e-Portfélio je komplexny nastroj kde ziak/
Doméca tloha Student vidi a spolu s ucitelom a rodicom aj
Poznémky z predmetu hodnoti svoj progres od vstupu do Skoly az po
ukoncenie jednotlivych stupnov vzdelavania.
e-Portfélio je dolezitym zdrojom pre hodnote-
nie kvality vzdelavania a pre nasmerovanie pro-
BlojSKty fesijného vyvoja a uplatnenia sa na trhu prace.
Fotografie Prave hodnotenie procesu ucenia sa zZiaka
potrebuje vyznamnu zmenu, lebo sucasné
preferovanie sumativnheho hodnotenia a hod-
notenia v Skale 1 az 5 nemeria a nereflektuje
Washditobalata vedomosti a zruénosti Ziaka a jeho personalny,
Vysledky sumativneho hodnotenia priebezny progres. Vo vzdelavacich systémoch
mnohych krajin sa zaviedli nastroje formativne-
ho hodnotenia a e-Portfolio, ktoré dlhodobo

OneNote Brestenské Beata » Ché

= Chémii

. v Balazova Daniela

l Charakteristika a sebahodnotenie Ziaka

Podklady od ucitela

Kvizy

Videad

Ocenenia (sutaze, Sport a i)

' Vysledky formativneho hodnotenia

Obr. 10 Personalna oblast a cielene riadia a hodnotia kognitivny proces
e-Portfolia ziaka v predmete ziaka a vytvaraju komplexnu charakteristiku
Chémia v 8. ro¢niku vlastneho progresu ziaka (Szarka K. , 2017).

Digitalne prostriedky a aplikacie maju velku pri-
danu hodnotu vo vzdelavani, lebo umoznuju vyuzivat rézne nastroje formativneho aj
sumativneho hodnotenia, vacsiu mieru objektivity a zabezpecCuju okamzitu spatnu
vazbu a aj podrobnu statisticku analyzu dat.

Zaver

Rozvijanie prierezovych zru¢nosti a kreativnych digitalnych zru¢nosti vo vysoko-
Skolskej priprave buducich ucitelov je nevyhnutnostou pre transformaciu vzdelava-
nia pre moderné vzdelavanie v informacnej spolo¢nosti. Na Slovensku mame vytvo-
rené podmienky pre transformaciu vzdelavania z hladiska dostupnosti digitalnych
zariadeni ako aj tvoriveho vzdelavacieho prostredia ako je napriklad Office 365, ale
nedostatoc¢na je pregradualna a postgradualna priprava ucitelov na ziskanie krea-
tivnych prierezovych a digitalnych zru¢nosti pre realizaciu potrebnych transformac-
nych procesov v skolstve. Je to velka vyzva pre Univerzity pripravujuce buducich
ucitelov pre vytvorenie novych studijnych programov, ktoré pripravia absolventov
ucitel'skeho studia podla potrieb vzdelavania v informacnej spolocnosti.
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Abstract

The aim was to find out how students perceive teaching methods based on their active
work. The sample included three classes from grammar school. Students completed
a questionnaire on attitudes towards the subject and open questions on chemistry
teaching. During one year the following were implemented: laboratory works, games,
presentations, group work, experiments, chemical diary, worksheets and one excur-
sion. Students perceived this style of teaching positively. It was reflected in their atti-
tude to the subject.
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Introduction

What expectation does almost every child have about chemistry in primary school
before his or her chemistry education starts? It will be fun! There will be many
hands-on activities and exciting experiments!” Children know about chemistry from
funny videos, from open days of science or grammar schools. But to portray sci-
ence such an unrealistic way can lead to disappointment with the reality of school
chemistry (Abrahams, 2007). What can a teacher do to keep students interested
in chemistry at a high level during elementary and also high school? As Reid says,
interest in science develops early, by about the age of 14 and teachers have a
very critical role in it, while things outside the school have almost no influence on
it. ,The greatest area of interest has been that of attitudes towards chemistry and
physics® (Reid, 2011). In the Czech research of Kubiatko, there is a recommen-
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dation that teachers can change negative attitudes towards chemistry focusing on
everyday life, using chemical aids, methods of observation and experiments and
inventing different types of learning activities (Kubiatko et al, 2016).

This study was aimed at finding out how students evaluate the chemistry subject
if their teacher uses various elements of active learning. What do students propose
to do in lessons after their first-year experience of chemistry at an eight-year gram-
mar school and after their first year of high school? As Hidi & Harackiewitz (2000)
proclaim, we need to get children engaged in activities and exposed to ideas and
a variety of subject materials. And then they may become personally interested and
develop mastery goals. The authors of this paper wanted to know whether one year
of active learning with positive feedback of the teacher can influence the attitude
of students towards chemistry. They used the autodiagnostic method according to
the ,,implicit theory of good teaching of the subject from the view of difficulty, popu-
larity and importance” and the ,implicit theory of a successful student” (Hrabal &
Pavelkova, 2010).

Methodology

Research Sample

The study was done in one eight-year grammar school in Prague. There were 74
students in the sample, two classes (N = 27 + 25) from the 8" year (13 years
old, first year with chemistry subject) and one class (N = 22) from the 11" year
(16 years old, first year with high school chemistry). Students got a questionnaire
about attitudes towards the chemistry subject with seven statements and four open
questions about a current year of chemistry teaching at the end of the year with
chemistry subject.

2.2 Questionnaire

The “Questionnaire Attitudes to Subjects | + Il for Elementary and High School Stu-
dents” was used, as described in Hrabal, Pavelkova (2010, pp. 183 - 190). Version
E is designed for students, F is designed for teachers. There are 7 statements with
5 possible answers according to the Likert scale. Students fill in the questionnaire
and the teacher tries to guess about each student which answers he or she chose.
Afterwards, a comparison between students and the guesses of their teacher is
made. In the next step, the comparison between the mean of students’ answers
and the reference Table (based on 25 - 34 different secondary and high school
classes) is made and also between the mean of teachers’ answers and reference
Table.

Statements
1. Popularity of Chemistry Subject (1 = very popular, 5 = very unpopular)
2. Difficulty of Chemistry Subject (1 = very difficult, 5 = very easy)
3. Importance of Chemistry Subject (1 = very important, 5 = not important at all)
4. Talent of Student for the Subject (1 = very talented, 5 = not talented at all)
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5. Motivation of Student in the Subject (1 = very motivated, 5 = unmotivated)

6. Diligence of Student in the Subject (1 = very diligent, 5 = not working at all)

7. Performance of Student in the Subject (1 = very good, 5 = very bad perfor-
mance)

Open questions
1. Was there too much of something in chemistry this year?
2. Was there a limited amount of time for something in chemistry this year?
3. What do you enjoy the most in chemistry this year?
4. What else would you like to see in chemistry subject?

2.3 Analysis

The questionnaire was analysed by SPSS software version 25 for descriptive statis-
tic and paired T-test (the pair = student’s answer + teacher's answer) at a 95% con-
fidence interval of the difference. Open questions were analysed by the grounded
theory (the coding of students " answers, given similar answers into one category,
choosing one central category and looking for its connections to other categories)
according to Strauss & Corbin (1999).

Results and discussion

As it is shown in Table 1 and Table 2, the teacher from the monitored school was
more optimistic about attitudes to chemistry and also about the abilities of her stu-
dents then the students themselves. In statement 1 (Popularity of Chemistry), she
guessed 30 times (41 %) correctly the answer of her students, 35 % of her stu-
dents see chemistry subject as less popular than her and 24 % of her students like
chemistry more than the teacher expected. In statement 2 (Difficulty of Chemistry)
the teacher guessed 26 times (35 %) correctly the answer of her students, 48
% of them see chemistry as less difficult than she thinks and 17 % more difficult.
In statement 3 (Importance of Chemistry), the teacher wrote 21 times (28 %) the
same answer as her students, 35 % of them see chemistry as less important than
their teacher thinks, 25 % more important. In statement 4 (Talent of Student), the
teacher gave the same answer as her students just in 11 times (15 %), 70 % of her
students are convinced that they are less talented than their teacher expects and
4 % evaluated themselves as more talented. The authors of the research are not
surprised by this result because ,bad self-image” is widely spread among students
of especially difficult schools. In statement 5 (Motivation of Students), the answer
of the teacher with her students coincided 15 times (20 %), 55 % of them wrote
that they are less motivated than she expected and 24 % wrote that they are more
motivated. In statement 6 (Diligence of Students), 13 times (17 %) the answer of
the teacher was the same as her students’ and 59 % of students were convinced
that they were less diligent than their teacher expected. In statement 7 (Perfor-
mance of Students), 34 times (46 %) the teacher guessed correctly the answer of
her students, 43 % of them saw themselves as better performers, 10 % as worse
performers. This statement was not very objective because the teacher evaluated
students’ performance but the students wrote their marks and that can be slightly
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different, especially in the first year of chemistry. The teacher did not want to demo-
tivate students because of their poor results from the chemistry subject.

Tab.1 Descriptive Statistics (Teacher=F, Student=E) source: Chlebounova, 2019

N

Mean

Median

Mode

Std. Deviation

Minimum

Maximum

Percentiles 25

Percentiles 50

Percentiles 75

Tab.2 Descriptive Statistics (Teacher=F, Student=E) source: Chlebounova, 2019

F5 E5
N 74 74
Mean 2.49 2.96
Median 2.00 3.00
Mode 2 3
Std. Deviation | 1.306 0.999
Minimum 1 1
Maximum 5 5
Percentiles 1.75 2.00
25
Percentiles 2.00 3.00
50
Percentiles 3.00 4.00
75

F7 E7
74 71
2.27 1.61
2.00 2.00
1 1
1.417 0.665
1 1

5 5
1.00 1.00
2.00 2.00
3.00 2.00

In Table 3, a significant difference (p <0.05) is shown between the evaluation of
the teacher and the self-evaluation of her students through paired T-test. Only in
statement 1 (Popularity of Chemistry) is there no significant difference.
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Tab.3 Paired T-test (Teacher=F, Student=E), source: Chlebounova, 2019

Pair N Mean Std. Deviation Std. Error Mean | Sig. (2- tailed)
E1-F1 74 0.095 1.252 0.145 0.518

E2 - F2 74 0.432 1.061 0.123 0.001

E3 - F3 74 0.365 1.504 0.175 0.040

E4 - F4 73 1.247 1.038 0.121 0.000
E5 - F5 74 0.473 1.455 0.169 0.007

E6 - F6 74 0.649 1.438 0.167 0.000

E7 - F7 71 0.648 1.160 0.138 0.000

Table 4 describes the comparison of the collected data with the Reference Table
(Hrabal, Pavelkova, 2010, p. 233). The interesting finding is that both groups, the
teacher and her students, evaluated all 7 items more positive than the Reference
Table, which is based on answers from 25 - 34 different classes. There could be a
parallel here with Freedman (1997) according to whom ,the laboratory influences
student attitudes toward science and their achievement in science knowledge”.

During the last year, these students worked actively 5 times in the laboratory.

It seems also that a positive thinking of the teacher about her students and their
abilities can lead students to a more positive way of thinking about themselves as
well as chemistry. Of course, this statement would need to be proved on a bigger
sample of students and teachers.

Tab.4 Comparison of Guesses of the Teacher (F), Answers of Students (E) and
Reference Table (RT), which Was Done on at Least 25 Classes, source: Chle-
bounova, 2019

Statement F Mean rF:]L;n(Teachers) E Mean ,\RA'(I;:n(Students)
1 Popularity 2.59 3.0 2.69 3.3
2 Difficulty 2.50 2.6 2.93 2.4
3 Importance 2.28 3.0 2.65 3.4
4 Talent 2.10 2.7 3.34 3.4
5 Motivation 2.49 3.0 2.96 3.4
6 Diligence 2.39 2.8 3.04 3.2
7 Performance 2.25 2.7 1.61 2.5
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Reid says that “attitudes tend to be consistent and stable with the time but despite
this stability they are open to some change and development” (Reid, 2011, p.7).
There is a chance that the teacher can slightly change the attitude of the students
towards chemistry subject by supporting activities to which students respond pos-
itively. The authors of this paper have the same experience with the results of their
research.

Abrahams warned against attracting admitted students to interesting chemistry
experiments during Open Days of the school (Abrahams, 2007, p. 2). He said that
this picture of chemistry education is unrealistic and that it could undermine stu-
dents’ satisfaction with the subject. This problem occurred in the collected data as
well. Students had high expectations for chemistry subject from Open Days of the
school. Although they have spent a lot of time by many different elements of active
learning, including experiments, presenting papers, doing chemistry reading diary,
projects in surroundings and inquiry based learning, they are still not satisfied and
want to do them more often.

As Kubiatko et al (2017) saw that experimenting, the use of aids and information
for life are connected with positive attitudes towards chemistry, the same is shown
by this research.

Figure 1 shows the result of the 4 open questions which were processed by the
Grounded Theory. From the first coding, the following topics were described as
popular: Separating methods, Water, Elements, Lessons to Life (younger students),
Carbohydrates, Fats, Proteins, Radioactivity + Atom, Macromolecules, Spectro-
photometry, Lessons to Life (older students). Students reflected upon active learn-
ing positively and 17 of them said that nothing needs to be changed. Some of them
mentioned that experiments need more time for deeper analysis, laboratory work
could be more ,professional” and it would be fine to do more measuring in the sur-
roundings. Some of them gave tips for clearer evaluation of the teacher - checking
more strictly that nobody is copying, write the test score on time and so on. Most
students enjoyed active learning and want more opportunities to do it. In Figure 1,
there is Improvement of Teaching as the Central Category and tips of students are
grouped into 7 other Categories.
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Fig. 1 Grounded Theory - Dependence of the Central Category “Teaching Impro-
vement” on the Other Categories, source: Chlebounova 2019

Conclusion

The self-diagnostics of the teacher shows that she is more optimistic in her evalu-
ation of her students than her students are towards themselves. Her positive feed-
back probably had positive effect on the students because their self-evaluation was
more optimistic than is common among students from other schools according to
the Reference Table. It would be good to know whether it is true that “the better
impression about his or her students a teacher has, the better their attitude towards
his/her subject is”.

Most students like active learning and want to do it more often (especially labo-
ratory work). The improvement of teaching proposed by the students is based on
the implementation of active learning (group work, papers, discussions, projects,
excursions and work in surroundings, interesting and challenging experiments) to
a high extent. Students have experienced laboratory work 5 times in the current
year. They appreciate it but want more opportunities for laboratory work than they
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have had this year. The results support the idea that active cooperative learning
accompanied by the positive feedback of the teacher leads to a better attitude of
students towards the subject.

The weak point of this research is the small sample size. The authors would like
to use the results of the teachers ™ self-diagnostics in grouping of students for the
next part of their qualitative study.
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Abstract

Children enter school with their own ideas which should be remodelled into scientifi-
cally correct ideas supported by proper arguments. Based on this fact we focused on
students " ideas. We created a test focusing on primary school students * ideas about
concepts and phenomena in Hydrostatics. We gave students this test in Slovakia and
Hungary and then we evaluated and compared their answers in terms of students’
ideas and argumentation as well.
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1 Uvod

Dieta je od malicka v kontakte s okolitym svetom, ktory skiima svojimi zmyslami. Na
zaklade tychto skusenosti si tvori prvotné predstavy, hlada vysvetlenia a formuluje
argumenty. S tymito predstavami sa ucitelia stretavaju pocas vyucovacich hodin.
Ziak by si mal tieto predstavy s pomocou usitela prebudovat na vedecky spravne
predstavy, ktoré dokaze podlozit vhodnymi argumentami.

Argumentacia je potrebna teda v beznom zivote, a ako hovori Stanék (2001),
schopnost spravne argumentovat je potrebna pri akademickom pisani, pri analyzo-
vani cudzich argumentov. Podla Hincovej a Huskovej (2009) u¢inna argumentacia
je potrebna pri kazdom rokovani, pri rieSeni konfliktnych situacii alebo pri vedeni
ludi. Ako hovoria, ,.ani najlepsia myslienka nema nadej na presadenie sa, ked' ju
nedokazeme dobre prezentovat druhym a podporit ju jasnymi a presvedcivymi ar-



33 | Tinde Kiss - Klara Velmovska

gumentmi*. Ako tvrdi Tomaskova (2015) argumentovanie sa mézeme ucit a naucit
sa ho.

Uz Mencinskaja v 50. rokoch minulého storoCia zdéraznovala, ze ,uCenie sa
nema zamerat len na vysledny produkt osvojenia poznatkovej sustavy (kvantum ve-
domosti), ale predovSetkym na myslienkové operacie, ktoré sa rozvijaju u¢enim."
(Durig, 1981)

Napriek tomu, Ze schopnost argumentacie patri medzi zakladné kognitivhe
schopnosti 21. storocia, nie je dosledne rozvijana vo vyucovani (Sieck, 2018).
Jednou z pricin je, ze argumentacia mdze byt povazovana za zru¢nost, ktora sa
prirodzene rozvija v priebehu tudia. DalSou pricinou je, ze nemusi byt jasné, ¢o
presne je potrebné vyucovat. Z vyskumu, ktory uskutocénili Kuhn a Crowell (2011),
vyplyva, ze je mozné argumentacné schopnosti pocCas vyucovania cielenym sp6-
sobom rozvijat.

Ked' ziaci v ramci triedy spolupracuju v argumentacii, pouzivaju argumentaciu
s cielom nie¢o sa naucit. Ked' sa na to celé pozrieme ako na spolupracu, argu-
mentacia mdze pomoct uciacim sa dosiahnut Siroky vyber doélezitych vzdelavacich
cielov. Existuje vela moznosti, ako argumentacia prispieva k u¢eniu sa. Po prve,
argumentacia zahfma spracovanie poznatkov, zdévodnenie a sebareflexiu. Tieto
aktivity su povazovane za prostriedky prispievajuce k hlbsiemu konceptualnemu
uceniu sa (Bransford et al., 1999). Po druhé, ucast v argumentacii pomaha zZiakom
spoznat argumentacné Struktdry (Kuhn, 2001). Po tretie, pretoZze produktivna ar-
gumentacia je formou spoluprace, méze poméct v rozvijani socialneho povedomia
a schopnosti spoluprace vo vseobecnosti (Wertsch, 1985). Po stvrté, skupiny ludi
v praci, doma, ¢i vinom socialnom kontexte Casto zdielaju spolo¢nu tradiciu argu-
mentacie (Billig, 1987) a efektivna Uc¢ast v tychto skupinach moéze spustit u¢enie sa
ako argumentovat priamo v ramci nich (Koschmann, 2003).

Pocas nasho studia sme sa najprv zaoberali ziackymi predstavami vo vyuCovani
fyziky. Vytvorili sme test, ktory bol zamerany na predstavy ziakov zakladnej skoly
0 pojmoch a javoch v tematickom celku Statika kvapalin. Dany test sme zadali zia-
kom zakladnych skél v dvoch krajinach - na Slovensku a v Madarsku. Nasledne
sme ich odpovede vyhodnotili a porovnali.

Pri analyze odpovedi Ziakov sme si uvedomili, ze kvalita ich odpovedi nie je rov-
naka nielen z hladiska obsahu, ale aj formy. Niektori zZiaci neuvadzali ziadne vy-
svetlenia, ini konstatovali nespravne tvrdenia. Preto sme sa v ramci dalSieho kroku
rozhodli odpovede Ziakov z daného testu vyhodnotit aj z hladiska argumentacie.
Nasledne sme odpovede ziakov kvantifikovali a porovnali vysledky podla jednotli-
vych ro¢nikov a podla krajin.

Porovnanie vysledkov ziakov z roznych krajin, nasledna analyza rozdielov a hla-
danie ich pri¢in by mohlo tvorit vychodisko pre navrhnutie stratégii a postupov na
rozvoj sposobilosti argumentacie ziakov vo vyucovani fyziky.
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2 Ziacke predstavy vo vyuéovani fyziky

Kazdy ziak pri prvom nastupe do skoly disponuje suborom predstav, ktore si vytvoril
na zaklade vlastnych sklsenosti z kazdodenného zivota o fungovani sveta. Uditel
pri vyucovani fyziky, pri zavadzani novych fyzikalnych pojmov a javov by mal brat
do uvahy tieto Ziacke predstavy. Mal by ich poznat a mal by vediet s nimi pracovat.
Prave preto sme sa rozhodli preskimat Ziacke predstavy vo vyucovani fyziky.

V ramci nasho studia sme najprv vytvorili test, ktory bol zamerany na predstavy
Ziakov zakladnej Skoly o pojmoch a javoch v Statike kvapalin. Test obsahoval 6
uloh, ktoré boli zamerané na pochopenie javov v hydrostatike (blizSie Pascalov za-
kon, Archimedov zakon, vztlakova sila) a na pochopenie pojmu hustota. V tejto ¢asti
prispevku uvadzame ako priklad zadanie prvej ulohy z nasho testu:

Misko nasiel staru hlinikovu lyzicu. Vlozil ju do nadoby s vodou. Lyzica klesla
na dno. To isté zopakoval so starymi hlinikovymi mincami, ktoré nasiel. Aj mince
klesli na dno. Potom nasiel alobal, ktory je vlastne tenucka hlinikova félia. Odtrhol
z alobalu kus s rozmermi priblizne 5x5 cm. Ponoril ho pod hladinu vody a pustil.
Ako sa spraval tento kus alobalu vo vode? Ako by sa spraval vo vode mensi kus
alobalu? Svoje odpovede vysvetli!

Pomocou tejto ulohy sme chceli u ziakov zistit, ako uvazuju pri rozhodovani
0 spravani sa telies vo vode. Na obrazku 1 moézeme vidiet pomdcky, pomocou
ktorych by sme mohli vykonat spominany pokus so ziakmi v ramci vyucovania fyzi-
ky. Na obrazku 2 vidime vysledok pokusu, teda to, Ze vacsi, aj mensi kus alobalu
klesnu ku dnu. Dévodom je, Ze alobal, kedZe tiez je z hlinika, ma vac¢siu hustotu
ako voda.

Obrazok 1 Pomocky k realizacii pokusu
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Obrazok 2 Vysledok pokusu

Dany test sme zadali ziakom zakladnych $kél na Slovensku a nasledne sme ich
odpovede vyhodnotili. Potom sme zadali ten isty test Ziakom zakladnych $kél v Ma-
darsku s cielom porovnat predstavy Ziakov roznych krajin. Na testové ulohy odpo-
vedalo 124 Ziakov zakladnych skél, ktori boli zo siedmeho a 6smeho ro¢nika. V ta-
bulke 1 mézeme vidiet pocet respondentov zapojenych do prieskumu z obidvoch
krajin podla jednotlivych ro¢nikov.

Tabulka 1. Pocet respondentov zapojenych do prieskumu

Nazov zakladnej Skoly Roénik | 7. 8. Spolu
Sukromna zakladna $kola Ceska v Bratislave 7 45 | 52
Zakladna skola Jana Amosa Komenského Pocet
.. . 18 |19 |37
v TvrdoSovciach Ziakov
Zakladna skola Vaszary Janos v meste Tata 22 |13 |35
Spolu |47 |77 | 124

V tabulke 2 mozeme vidiet odpovede ziakov oboch krajin. Spravne odpovede sme
zvyraznili oranzovou farbou. V tabulke sme odpovede, v ktorych sme zaregistrovali
nespravnu predstavu oznadili zelenou farbou.

Tabulka 2. Relativha pocetnost jednotlivych odpovedi

Relativna poéetnost podla roéni-
kov / %

7. ro¢nik 8. roénik Spolu
Sk / Hu Sk / Hu Sk / Hu

Uloha 1

spravne vysvetlenie - hus-
VAGSi, aj mensi kus tota hlinika je vacsiaako | 12 /4,5 31/7,7 |56/5,7
alobalu klesnu ku dnu _hustota vody
bez vysvetlenia 4/0 31/15,4 |83,4/5,7
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nespravny predpok-
lad - plavanie suvisi len 36/ 36,4 Recatd Sy
h , 231 31,4
Ani va&si, ani meng | S hmotnostou
kus alobalu neklesnu | nespravny predpoklad
ku dnu - hustota telesa zavisi 0/0 15,6 /7,7 | 11,2/ 2,9
od jeho rozmerov
bez vysvetlenia 16/ 4,5 23,4/7,7121,3/5,7
nespravny predpoklad
Va&si a mensi kus - hustota telesa zavisi 24 /9.1 6,3/0 11,2 /5,7
alobalu sa nebudu od jeho rozmerov
rovnako spravat avnei
p pou;ltle pgspravnej 0/45 0/0 0/2.9
terminologie
Iné nespravne odpo- 10,9/
vede 4/31,8 308 9/31,4
NerieSené 4/91 31/7,7 |3,4/8,6
Spolu 100/ 100 | 100 / 100 | 100 / 100

Z vysledkov prieskumu vyplyva, ze na otazku spravne odpovedalo 5,6 % / 5,7 %
(Sk/Hu) vsetkych respondentov, ¢o znamena 5 / 2 (Sk/Hu) ziakov. Z tabulky 2 mo-
zeme vycitat, ze 34,8 % / 31,4 % (Sk/Hu) respondentov nespravne predpoklada,
e plavanie telesa suvisi len s jeho hmotnostou. Dalsiu velkd skupinu tvoria ti, ktori
si myslia, ze hustota telesa zavisi od jeho rozmerov. Do tejto skupiny patri 22,4 % /
8,6 % (Sk/Hu) respondentov.

Prva testova uloha sa tykala spravania sa telies v kvapalinach. Plavanie telies
sUvisi s ich hustotou. Ziaci véak maju nespravnu predstavu, ze o tom, &i sa tele-
so bude vznasat, plavat alebo ponarat, rozhoduje len hmotnost telesa. Ukazalo
sa, ze aj ti ziaci, ktori pri plavani telies uvazuju o hustote telesa, maju nespravnu
predstavu, ze tato suvisi s hmotnostou - maly kus alobalu ma malu hustotu. Z toho
usudzujeme, ze plavanie telies davaju do suvislosti s hmotnostou telies. Z nasho
prieskumu teda vyplyva, ze ziakov, ktori pri rozhodovani o spravani sa telies uvazuju
o hmotnosti telies je v skupine slovenskych ziakov 57,2 % a v skupine madarskych
ziakov 40 %.

Za typicku nespravnu odpoved mézeme povazovat nasledujucu: ,,Alobal bude
na hladine vody. Mensi kus tiez. Lebo alobal nie je az tak tazky."

Vysledky nasho prieskumu ukazuju, ze medzi skupinami ziakov, ¢o sa tyka
spravnych predstav, nie su vyrazné rozdiely. Co sa tyka nespravnych predstav, ziaci
zakladnej Skoly zo Slovenska maju vo vacsej miere nespravne predstavy.

3 Kvalita argumentacie ziaka vo vyucovani fyziky
Pri analyze odpovedi ziakov z hladiska ich predstav sme si uvedomili, ze kvalita ich

odpovedi nie je rovnaka nielen z hladiska obsahu ale aj formy. Niektori neuvadzali
ziadne vysvetlenie, ini konstatovali nespravne tvrdenia. Preto sme sa rozhodli odpo-



37 | Tinde Kiss - Klara Velmovska

vede ziakov vyhodnotit aj z hladiska argumentacie.

V prvom kroku sme hladali nejaky sposob, podla ktorého sa daju vyhodnotit
ziacke odpovede z hladiska argumentacie. Palencarova a Krocity (2015) uvadzaju
trichotdmnu, inymi slovami troj¢lennu strukturu argumentacéného textu, ktord sche-
maticky mézeme vyjadrit ako T+A+Z, kde T oznacuje tvrdenie, tézu, A dokaz, argu-
mentovanie, objasnovanie, a Z zdévodnenie, zhriujuce tvrdenie, zaver a riesenie,
navod na moznosti rieSenia, vyzvu na konanie. Tieto zlozky sa mozu opakovat, ne-
maju presne uréené poradie, teda sa mézu striedat a taktiez sa navzajom dopinat.

V ramci vyucovania fyziky si tato trojclenna strukturu mézeme predstavit nasle-
dovne. Prvou fazou (T) je vyslovenie hypotézy, teda tvrdenia pred zaciatkom dané-
ho merania. V ramci druhej fazy (A) ziaci pozoruju dany jav, uskutoCnia meranie,
spracovavaju nadobudnuté Udaje a ziskaju nejaky argument, alebo dékaz, pomo-
cou ktorého v ramci poslednej fazy (Z) vyslovia nejaky zaver, alebo zddvodnuju, Ci
to, ¢o v ramci prvej fazy predpokladali, je spravne, alebo nie.

Troj¢lennu strukturu v ramci vyucovania fyziky si vieme predstavit aj bez ex-
perimentalnej fazy, t. j. bez uskutodnenia merania. Ziaci vyslovuju zaver, priom
sa opieraju o im zname fakty, tvrdenia.

Dalsi autor, ktory sa zaoberal argumentaciou, bol Toulmin, anglicky filozof
a logik, ktory identifikoval prvky spravneho argumentu. Uvadza argumentacnu
schému, pozostavajucu zo Siestich prvkov, pomocou ktorych mozno argument
rozvijat, analyzovat a kategorizovat (Changing Works, 2019):

¢ tvrdenie: je vyjadrenie, ktoré chceme, aby bolo akceptované. Moze nim byt
odpoved ziaka alebo vysledok, ktory ziak povazuje za spravny. ,,Chcem, aby
ste verili, ze...”

e data: su zakladom skuto¢ného presviedcania a su tvorené udajmi a faktami,
ako aj uvahami, ktoré sa tykaju tvrdenia. Je to ,pravda“, na ktorej je
tvrdenie zalozené. Moéze ist o konkrétne vztahy, vypodcty, fakty, ktoré su
nespochybnitelné a ktoreé ziak pouzije na podporu tvrdenia. ,,Mali by tomu
verit, pretoze (zoznam dévodov)..."

e garancia: vyjadrenia, ktoré data (= fakty, ktoré povazujeme za pravdive) spa-
jaju s tvrdenim, prepajaju data s tvrdenim a objasnuju ako tieto data vedu k
tvrdeniu. Vyjadrenia odpovedaju na otazku ,PreCo udaje znamenaju, ze tvr-
denie je pravdivé?* ,,Ako mbézem fakty predlozit, aby viedli k presvedéeniu,
ze je tvrdenie pravdivé?*

e podpora: poskytuje dodato¢nu podporu ku garancii, v pripade spochybne-
nia pravdivosti a hodnovernosti garancie je nutné posilnit garanciu tym, ze
upresnime zakladné teodrie a hypotézy, z ktorych garancia vychadza. ,, Ake
dokazy alebo dovody mdzem povedat, aby sa moje publikum domnievalo,
ze mame spolocné stanovisko?“

* kvalifikator: oznacuje silu prepojenia tvrdenia s ostatnymi prvkami schémy,
ktoré moze obmedzit. Zahia slova ako ,vac¢sinou”, ,zvy¢ajne”, , pravdepo-
dobne”, ,mozno“, ,zrejme“, ,podla vsetkého", ,dajme tomu“, ,ocividne“.
~-Mam svoj argument vyjadrit absolutne (vzdy, nikdy, najlepsi, najhorsi) alebo
pridat nejaké pravdepodobné pojmy (niekedy, pravdepodobne, &i, pripad-
ne)?“



Identifikacia Ziackych predstav a argumentov pomocou riesenia fyzikalnych uloh | 38

e vyvratenie: napriek starostlivej konstrukcii argumentu moézu byt stale pouzité
protiargumenty. Pouziva sa ak data, garancia a podpora pévodné tvrdenie
podporuju len slabo, Ciastocne alebo ho podporuju len za urcitych podmie-
nok. ,,Aké su dalSie pohlady na riesenu téemu?*“

Na obrazku 3 mézeme vidiet argumentaénu strukturu od Toulmina aj schema-
ticky vyjadrenu.

[ KVALIFIKATOR ]

[ DATA X :[ TVRDENIE ]

——~

VYVRATENIE ]

[ PODPORA ]

Obrazok 3 - Schéma Toulminovho modelu (Toulmin, 2003)

Ukazka spravnej odpovede s dostatocnou argumentaciou a s dodrziavanim jednot-
livych krokov Toulminovho modelu na prvy priklad nasho testu uvedeného v pred-
chadzajucej kapitole by mohla vyzerat nasledovne (v zatvorkach uvadzame oznace-
nie jednotlivych prvkov):

Kus alobalu klesol na dno nadoby s vodou (tvrdenie), kedze hustota alobalu
je vacsia ako hustota vody (data). Ak je hustota telesa vacsia ako hustota kvapali-
ny, teleso sa potopi (garancia). Alobal je z kovu - z hlinika (podpora), a hlinik ma
vacsiu hustotu, ako voda. Kus alobalu je pravdepodobne z jedného materialu a
neobsahuje napriklad vzduchoveé bubliny (kvalifikator). Ak by bol pokréeny, mohol
by obsahovat vzduchové bubliny a potom by sa spraval inak (vyvratenie). Mensi kus
alobalu by tiez klesol na dno nadoby, kedze ide o rovnaku situaciu, ako v pripade
vacsieho kusu alobalu.

Skusme sa teraz pozriet na ten isty priklad z hladiska troj¢lennej Struktary
T+A+Z: Alobal je z kovu - z hlinika. Hlinik ma vac¢siu hustotu, ako voda. (T) Teleso,
ktoré ma vacsiu hustotu ako voda, klesne na dno nadoby s vodou. (A) Alobal teda
klesne na dno nadoby. (Z)

Na zaklade tohto prikladu mézeme vidiet, Ze troj¢lenna struktara je jednoduch-
Sia Struktura v porovnani so schémou Toulminovho modelu, avSak obidve Struktury
vyjadruju to isté.
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Prieskum zamerany na uroven argumentacie ziakov:
V dalSej Casti nasho studia sme uskutocCnili prieskum, ktory bol zamerany na
uroven argumentacie ziakov.

Uloha prieskumu:

Ulohou prieskumu bolo zistit vplyv poétu rokov skolskej dochadzky na Uroven
argumentacie ziakov zakladnej skoly a tiez vplyv vzdelavacieho systému na jej uro-
ven.

Hypotezy prieskumu:

Domnievame sa, Ze Uroven argumentacie vo vyucovani fyziky by sa mala zlepso-
vat s rasticim poctom skolskej dochadzky u ziakov. Dévodom je, Ze Ziaci v kazdom
Skolskom roku pocas vyucovacich hodin riesia rézne problémy, ulohy, pri ktorych
je potrebna argumentacia, alebo ktoré su vytvorené na rozvijanie argumentacnych
schopnosti ziakov. Teda ziak, ktory navstevuje Skolu uz viac rokov, by mal mat
schopnost argumentacie na vyssej urovni, ako ziak, ktory absolvuje menej rokov
Skolskej dochadzky.

H1: Ziaci, ktori absolvovali viac rokov $kolskej dochéadzky, riesia tulohy zame-
rané na argumentaciu s vySSou uspesnostou, ako Ziaci, ktori absolvovali menej
rokov Skolskej dochadzky.

Kedze snahou kazdého vzdelavacieho systému je rozvijanie argumentacnych
schopnosti, domnievame sa, ze uroven argumentacie ziakov s rovhakym poctom
rokov Skolskej dochadzky v jednotlivych krajinach by sa nemala liSit. Na zaklade
tohto sme si stanovili druhu hypotézu.

H2: Uroveri argumentacie Ziakov, ktori maju za sebou rovnaky po&et rokov
Skolskej dochadzky, nezalezi od vzdelavacieho systému.

Metody prieskumu:

Prieskum bol realizovany formou pisomného testu s ulohami s otvorenou od-
povedou. Uloha, ktoru sme opisali vyssie, bola zamerana na pochopenie pojmu
hustotu a na spravanie sa telies v kvapalinach. Dana uloha vyzadovala od ziakov,
aby uviedli svoje vysvetlenia, ktoré aj zdoévodnia, teda uplatnenie schopnosti argu-
mentacie. Za Ulohu ziaci mohli ziskat spolu 6 bodov, 3 body za struktiru odpovede
a 3 body za spravnost odpovede. Co sa tyka struktiry odpovede, kazdu odpoved
sme rozdelili na tri ¢asti (T, A, Z) v sulade s vysSie opisanou trojclennou strukturou
argumentacného textu. Za kazdu jednu c¢ast, bez ohladu na spravnost odpovede,
Ziaci mohli ziskat 1 bod. V dalSom sme sa pozreli na spravnost jednotlivych Casti
T, A, Z av pripade spravnosti sme udelili 1 bod. Takto mohli Ziaci ziskat 3+3, teda
spolu 6 bodov za odpoved na danu ulohu.

Pouzivali sme troj¢lennu strukturu z toho dévodu, ze je rozdelena iba na tri Casti,
kym Toulminova Struktira ma Sest prvkov. Toulminovu $truktdru nachadzame skor
v argumenta¢nom texte, kde ziak vyjadruje a zdévodnuje svoje stanovisko k danej
téme.

Ako priklad v tabulke 3 uvadzame hodnotenie odpovede za 6 bodov: Hocija-
ka hlinikova vec sa potopi, v hocijakom mnozstve alebo velkosti. Hlinik ma vacsiu
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hustotu ako voda, tak sa ta folia musi potopit.

Tabulka 3. Hodnotenie odpovede za 6 bodov

Struktara 3
Tvrdenie Hlinik méa vacésiu hustotu ako voda. 1
Argument Hocijaka hlinikova vec sa potopi. 1
Zaver1 Ta folia sa musi potopit. 0,5
Zaver 2 Ta folia sa musi potopit. 0,5
Spolu 6

V tabulke 4 mézeme vidiet hodnotenie odpovede za 2 body: Vysiel hore nad
hladinu, lebo bol l'ahky. To isté by sa stalo aj s mensim kusom alobalu.

Tabulka 4. Hodnotenie odpovede za 2 body

Struktura 2
Tvrdenie Alobal bol lahky. 0
Argument 0
Zaver1 Vysiel hore nad hladinu. 0
Zaver 2 To isté by sa stalo aj s mensim kusom alobalu. 0
Spolu 2

Charakteristika suboru:

Prieskum sme uskutocnili medzi tymi ziakmi, ktori nam vyplnili aj vysSie spomina-
ny test zamerany na predstavy ziakov. Pocet respondentov podla ro¢nikov a krajin
teda mézeme vidiet vyssie v tabulke 1.

Spracovanie a interpretacia vysledkov prieskumu:

V prieskume sme overovali hypotézu H1. Stanovili sme k nej nulovu hypotézu:

HO1: Ziaci, ktori absolvovali viac rokov $kolskej dochadzky, riesia ulohy za-
merané na argumentaciu s rovnakou uspesnostou, ako Ziaci, ktori absolvovali
menej rokov Skolskej dochadzky.

Pri overovani hypotézy HO1 sme porovnavali stredné hodnoty dvojice suborov
s datami od slovenskych ziakov zo 7. a 8. ro¢nika a tiez stredné hodnoty dvojice
prislusnych suborov s datami od madarskych ziakov zo 7. a 8. ro¢nika. Najskor
sme zistovali, ¢i mdézeme rozdelenie dat povazovat za normalne. Pouzili sme Sha-
piro-Wilkov test normality a zistili sme, Ze rozdelenie dat mézeme povazovat za
normalne iba pre subor dat s poctom bodov pre 7. ro¢nik na Slovensku (p_, =
0,05826 > p_, = 0,05) a pre subor dat pre 7. ro¢nik v Madarsku (pStat =0,06384
>p.; = 0,05). Pre stbor déat pre 8. ro¢nik na Slovensku (p_, = 0,0001237 <p_.
= 0,05) a pre subor dat pre 8. ro¢nik v Madarsku ( p__ = 0,03132<p . = 0,05)
zamietame hypotézu o normalnom rozdeleni.

Porovnanie strednych hodnét suborov dat s poctom bodov pre 7. rocnik a 8.
rocnik na Slovensku - vzhladom nato, ze pri jednom zo suborov sme zamietli hypo-

stat crit
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tézu o normalnom rozdeleni dat, pouzijeme neparametricky Wilcoxon-Mann-Whit-
neyho test na vypocet p-hodnoty. Kedze p_ = 0,02162 <p_. = 0,05 zamietame
hypotézu o rovnosti strednych hodnét oboch suborov. Pri porovnani strednych
hodnét oboch suborov zistujeme, ze vyssiu strednd hodnotu ma subor dat s poc-
tom bodov pre 7. ro¢nik.

Porovnanie strednych hodnét suborov dat s poctom bodov pre 7. rocnik a 8.
ro¢nik v Madarsku - opat pouzijeme neparametricky Wilcoxon-Mann-Whitneyho
test. Kedze p_,, = 0,0137 <p_. = 0,05 zamietame hypotézu o rovnosti strednych
hodnét oboch suborov. Pri porovnani strednych hodnét oboch suborov zistujeme,
ze vySSiu strednu hodnotu ma subor dat s poc¢tom bodov pre 7. roc¢nik.

Pri overovani hypotézy H2 sme vlastne overovali hypotézu:

HO2: Uroveri argumentacie Ziakov absolvujicich rézne vzdelévacie systémy,
ktori maju za sebou rovnaky pocet rokov skolskej dochadzky, je rovnaka.

Porovnanie strednych hodnét suborov dat s po¢tom bodov pre 7. rocnik na
Slovensku a pre 7. ro¢nik v Madarsku - kedze pre subory dat s poc¢tom bodov
pre siedmakov na Slovensku a v Madarsku sme nezamietli hypotézu o normalnom
rozdeleni, na porovnanie strednych hodnét tychto suborov mézeme pouzit
parametricky Studentov t-test. Vypocitana hodnota p_ = 0,6984 > p_. = 0,05,
preto nezamietame hypotézu o rovnosti strednych hodnét.

Porovnanie strednych hodnét suborov dat s po¢tom bodov pre 8. ro¢nik na Slo-
vensku a pre 8. ro¢nik v Madarsku - tu musime vzhladom na zamietnutie hypotézy
o normalnom rozdeleni pri oboch suboroch na porovnanie strednych hodnét pouzit
neparametricky Wilcoxon-Mann-Whitneyho test. Vypocitana hodnota p__, = 0,1175
>p,, = 0,05, preto nezamietame hypotézu o rovnosti strednych hodnét.

crit

Diskusia:

V prieskume sme zistovali vplyv poc¢tu rokov skolskej dochadzky na uspesnost
rieSenia ulohy zameranej na uplatnenie argumentacie. Vzhladom na to, ze ide o
spoésobilost obsiahnutu v statnom vzdelavacom programe, sme predpokladali, ze
starsi ziaci budu v rieSeni Ulohy zameranej na argumentaciu uspesnejsi ako ich
mladsi spoluziaci. Na zaklade statistického vyhodnotenia sme zistili, ze ziaci zapo-
jeni do prieskumu zo 7. rocnika dosiahli lepsie vysledky ako z 8. roCnika. A to tak
na Slovensku ako i v Madarsku.

Vysledky prieskumu teda naznacuju, Zze na osvojenie spoésobilosti argumentovat
nevplyva teda vek, ale jej cielené rozvijanie.

Na zaklade statistického vyhodnotenia mézeme tvrdit, ze nie je Statisticky rozdiel
medzi respondentmi 7. ro¢nika zo Slovenska a Madarska, tiez nie je rozdiel medzi
respondentmi 8. ro¢nika Slovenska a Madarska. NajuspesnejSou skupinou v na-
$om prieskume bola skupina siedmakov zo Slovenska. Ziaci tejto skupiny dosiahli
priemerny pocet bodov v ulohe zameranej na argumentaciu 1,94 bodov z maximal-
neho poctu 6 bodov, ¢o predstavuje len tretinu z mozného skore. Domnievame sa,
ze tato hodnota je pomerne nizka a davame ju do vztahu s tym, ze vyucovanie nie je
orientované na rozvoj schopnosti komunikovat, a teda aj argumentovat.

Priemerny pocet bodov, ktory ziskali slovenski ziaci jednotlivych rocnikov za vy-
brant Ulohu, sa pohyboval medzi 25 % a 32,3 %. Co sa tyka $truktury argumentu,
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tak ziaci vo vacsine pripadov uvadzali len tvrdenie a zaver, pricom neuviedli argu-
ment. Co sa tyka spravnosti jednotlivych ¢asti vyjadreni ziakov, tak celkovo dosiahli
priemerny pocet bodov 0,45, ¢o predstavuje 7,5 % uspesnost.

Madarski ziaci jednotlivych ro¢nikov ziskali priemerny pocet bodov za vybranu
tlohu, v rozmedzi 19 % a 32,7 %. Co sa tyka Struktury argumentu, tak ziaci vo
vSetkych pripadov uvadzali len tvrdenie a zaver, pricom neuviedli ani jeden argu-
ment. Co sa tyka spravnosti jednotlivych ¢asti vyjadreni ziakov, tak celkovo dosiahli
priemerny pocet bodov 0,33, ¢o predstavuje 5,5 % Uspesnost.

Tieto fakty poukazuju na skutoénost, ze ziaci nemaju skiisenosti s rieSenim uloh
zameranych na uplatnenie argumentacie.

4 Zaver

V prispevku sme sa zaoberali ziackymi predstavami o pojmoch a javoch zo Stati-
ky kvapalin. Na zaklade prieskumu sme analyzovali predstavy ziakov zo Slovenska
i Madarska. Okrem toho sme sa pozreli aj na ich schopnost argumentacie - ich od-
povede sme vyhodnotili a statisticky porovnali aj z hladiska argumentacie, pricom
sme pouzili troj¢lennu strukturu T+A+Z. Zistili sme, Ze na osvojenie spdsobilosti
argumentovat nevplyva teda vek, ale jej cielené rozvijanie. Ziaci v tUlohe dosahovali
pomerne nizku uspesnost. Davame to do vztahu s tym, ze vyucovanie nie je orien-
tované na rozvoj schopnosti komunikovat, a teda aj argumentovat.

V dalsom by sme chceli vyhodnocovat z rovnakého hladiska aj odpovede ziakov
na dalsie ulohy zo spominaného testu. Pripadné rozdiely v kvalite ich argumentov
sa budeme snazit zdévodnit pristupom k vyuc¢ovaniu v jednotlivych krajinach, napr.
obsahovou analyzou zakladného pedagogického dokumentu - u¢ebnicou. Ocaka-
vame, Ze na zaklade zisteni by sme mohli dat nejaké odporucania, ktoré by mohli
prispiet k rozvoju argumentacie ziakov.
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1 Uvod

Naucit zZiakov premyslat je jednym z najdolezitejSich cielov vzdelavania. Vsetky
predmety by sa mali podielat na dosiahnuti tohto vSeobecného ciela. Jednou
z moznosti ako na hodinach fyziky participovat na dosiahnuti tohto ciela je aplikacia
spoOsobilosti vedeckej prace.

Spobsobilosti vedeckej prace sa do pozornosti dostali vdaka projektu SAPA
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(Science - A Process Approach), tieto spdsobilosti su definované ako subor Siroko
aplikovatelnych schopnosti vhodnych pre mnohé vedné discipliny a oblasti, odra-
zajuce spravanie vedcov. Z hladiska vyuzitia formalnych operacii program SAPA
rozlisuje dva typy sposobilosti vedeckej prace, zakladné a integrované. Medzi za-
kladné spdsobilosti vedeckej prace patri: pozorovanie, usudzovanie, predpokla-
danie, klasifikovanie a meranie. Do kategorie integrovanych sposobilosti vedeckej
prace zaradujeme: interpretovanie dat, kontrolovanie premennych, formulovanie
hypotéz, experimentovanie, konstruovanie tabuliek a grafov, opisovanie vztahov
medzi premennymi a tvorba zaverov a zovSeobecneni. Zakladné (jednoduchsie)
spoOsobilosti vedeckej prace poskytuju zaklad na osvojenie si integrovanych (na-
ro¢nejsich) sposobilosti. Uvedena klasifikacia v Tab. 1 je prebrana od M. Padillu
(1990).

Tabul'ka 1 Klasifikacia sposobilosti vedeckej prace (Padilla, 1990)

Zakladné sposobilosti Integrované spdsobilosti

Pozorovanie Interpretovanie dat

Usudzovanie Kontrolovanie premennych

Predpokladanie Formulovane hypotéz

Klasifikovanie Experimentovanie

Meranie Konstruovanie tabuliek a grafov
Opisovanie vztahov medzi premennymi
Tvorenie zaverov a zovseobecneni

Riesit ulohy a situacie, ktoré si vyzaduju aplikaciu kompletného vedeckého po-
stupu, zahrmajuceho komplexny subor sposobilosti vedeckej prace je na zaklade
vysledkov studie Padillu a kol. (1984) pre Ziakov omnoho narocnejsie ako pri riesit
ulohy vyzadujuce aplikaciu jednotlivych sposobilosti, ktoré su suc¢astou vedeckého
postupu. Z tohto dévodu sa zameriavame na rozvoj vybranych sposobilosti vedec-
kej prace- predpokladanie a formulovanie hypotéz.

2 Ciele a metody prace

Jednym z bazalnych cielov vychovno-vzdelavacieho procesu je rozvoj ziackych sp6-
sobilosti vedeckej prace, medzi ktore patri aj predpokladanie a formulacia hypotéz,
na zakladnych (SPU, 2015a) a strednych s$kolach (SPU, 2015 b). Hlavnym cielom
predkladaneho prispevku je formulacia kritérii na hodnotenie kvality ziackych hypo-
téz a nasledne pilotné hodnotenie kvality hypotéz ziakov vo vybranej problémovej
situacii. Na dosiahnutie tohto ciela sme si stanovili nasledovné cCiastkove ciele:

e vymedzit sposobilost formulacie hypotéz, ako jedného z krokov vedeckého

postupu,
¢ navrhnut aktivity zamerané na rozvoj spésobilosti formulacie hypotéz,
e zahrnut navrhnuté aktivity do vyucovacieho procesu,
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¢ navrhnut nastroj na vyhodnotenie kvality Ziackych hypotéz,
¢ vyhodnotit Ziacke hypotézy sformulované pri rieSeni vybranej aktivity pomo-
cou navrhnutého nastroja.

Medzi metdédami pouzitymi na splnenie prvého cCiastkoveho ciela nasej prace
bolo studium domacej i zahrani¢nej literatury a jej resers. Pri vybere aktivit, ktoré
sme modifikovali do takej podoby, aby ponukali rozvoj sposobilosti formulacie hy-
potéz, sme analyzovali ich vhodnost na osvojenie si vybranej sposobilosti. Analyza
studii zameranych na hodnotenie kvality hypotéz bola zakladom na vytvorenie na-
stroja na kvalitativne a kvantitativne vyhodnotenie ziackych hypotéz.

3 Predpokladanie a formulovanie hypotéz

Predpokladanie, jedna zo zakladnych spdsobilosti vedeckej prace, je schopnost
vytvorit zmyslupIné tvrdenie o tom, ¢o sa ma v blizkej budicnosti stat, ktoré je zalo-
zené na predchadzajucich pozorovaniach a osobnych skusenostiach jednotlivca.
Predpoklady, resp. odborné odhady su nepotvrdené mienky, ktoré su tym hodnot-
nejsie, ¢im premyslenejsie sa postupovalo k ich tvorbe (Held, 2011). Predpokla-
dy odrazaju nase porozumenie daného problému, nase skusenosti, premyslanie
a vyhodnocovanie faktov. Osvojenie si spésobilosti predpokladat nie je jednodu-
ché. Postupnym tréningom sa ziaci uc¢ia brat do uvahy mnozstvo vplyvov, faktorov
a zamyslat sa nad alternativami predpokladaného deja. Po realizacii experimentu,
merania, Ci pokusu, ktory ukaze vysledok predpokladanej situacie je spravne a po-
trebné sa k stanovenej predikcii vratit a porovnat ju s realitou (Demkanin, 2016;
Kires,2016).

Quinn a George (1975) definuju hypotézu ako overitelné vedecké vysvetle-
nie empirického vztahu medzi premennymi v danej problémovej situacii. Demka-
nin a Velanova (2016) zdéraznuju, ze hypotéza je kauzalna predikcia, ktora musi
byt zalozena na argumentoch vychadzajucich zo ziskanych vedomosti. Kauzalitu
¢asto vyjadrujeme matematickou formou, teda vztahom medzi premennymi. Ziakov
je potrebné viest k rozliSovaniu kauzality a vztahovej zavislosti. Uvedomovanim si
kauzality pri jednotlivych fyzikalnych vztahoch predideme ich mylnej interpretacii.
Pochopenie kauzalnych vztahov méze viest Ziakov k prekonaniu mylnej predstavy
o tom, ze fyzika je len o vzorcoch.

Formulovanie hypotézy je schopnost vytvorit zmysluplné tvrdenie obsahujuce
zdovodnujuci vztah medzi vSetkymi premennymi. Po uskutocneni experimentu,
teda ziskani dat rozhodneme, ¢i sme nasu hypotézu prijali alebo nie. Ak hypotézu
prijmeme, predpokladany vztah medzi premennymi bol spravny, a teda sme ziskali
novu vedomost. Negativne vysledky su rovnako dolezité ako tie pozitivne, pretoze
vymedzuju nasu nevedomost a tym vytycia plodnu cestu pre tvorbu dalsich hypotéz
a dalsie skimanie (Kerlinger, 1972).

Progres ucenia formulacie hypotéz je schematicky znazorneny na Obr.1, ktory
bol vytvoreny na zaklade opisov progresu jednotlivych spdsobilosti vedeckej prace
v publikacii Sposobilosti vedeckej prace v prirodovednom vzdelavani (Lapitkova
a kol., 2015).
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VYTVARANIE ODHADOV

e Vytvarame situacie na vyslovenie tvrdeni o tom, ¢o sa ma stat’.

e Diskutujeme o odhadoch. Vac¢sinu z nich mozno vyvratit' — napriklad ak sa
objavi neznamy fakt.

e Nabadame ziakov, aby brali do uvahy ich predchadzajice skisenosti a ich
pozornost’ smerujeme k premysl'aniu nad alternativami.

PREDPOKLADANIE NA ZAKLADE FAKTOV

e Vytvarame situacie na vyslovenie overitelnych kauzalnych predpokladov,
obsahujucich vztah medzi premennymi, ktory je zalozeny na argumentoch
a ziskanych vedomostiach.

e Diskutujeme o vyslovenych kauzalnych predpokladoch a o ich verifikacii.

e Nabadame ziakov, aby do tivahy brali ich predchadzajtce skusenosti, ziskané
vedomosti a vedecké principy, a aby premyslali nad alternativami.

e Postupny vyvoj pri formulacii kauzalnych predpokladov — mladsi ziaci
vychadzaju z vlastnej sktisenosti, star$i ziaci sa opieraji o vedecké principy.

FORMULACIA HYPOTEZ

Obrazok 1 Progres ucenia formulacie hypotéz

Osvaijit si spdsobilost formulacie hypotéz si vyzaduje, aby sme z najnizSieho stadia
vytvarania odhadov postupili na Uroven predpokladania na zaklade faktov, a nasled-
ne postupili na najvyssi stupen formulacie hypotéz. Ak chceme ziakov naudcit formu-
lovat hypotézy dobrej kvality, musime to robit postupne. KedZe hypotéza obsahuje
predikovatel'ny vztah medzi premennymi v danej problémovej situacii, ich formula-
cia si teda vyzaduje, aby ziaci mali osvojenu uroven vytvarania predpokladov. Nizsia
uroven predpokladania si vyzaduje, aby sa ziaci vzdali tipovania, nepremysleného
hadania a vytvarania odhadov, ktoré nie su zalozené na predchadzajucich skuse-
nostiach a ziskanych vedomostiach.
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4 Osvojenie si formulacie hypotéz

Odpoved' na otazku: ,Ako rozvijat’ formulaciu hypotéz vo vyucovani fyziky?“ je
stale predmetom nasho skumania. Ak vSak chceme ziakom poméct pri osvojovani
si vybranych sposobilosti vedeckej prace, musime do vyucovacieho procesu zara-
dit také situacie, ktorych rieSenie si vyzaduje aplikaciu tychto spésobilosti.

Pocas dvoch rokov zameranych na rozvoj spésobilosti formulacie hypotéz ziakov
gymnazia vo veku 14-16 rokov sme aplikovali opisanu stratégiu. Prvy rok sme do
vyucovania fyziky zaradili Specialne navrhnuté aktivity. RieSenie navrhnutych aktivit
si vyzadovalo tvorbu predikcii alebo formulaciu hypotéz. Navrhli sme tri aktivity, na
ktoré ziaci samostatne alebo v malych skupinach vytycili hypotézy. Tieto aktivity
boli do vyuCovania fyziky zaradené na zaciatku, v strede a na konci skolského roka.
Po kazdej zaradenej aktivite nasledovala diskusia o Ziackych hypotézach, ktorej
cielom bolo vytvorit hypotézu dobrej kvality, ktora nielen predpoklada vztah medzi
premennymi, ale ho aj zdévodnuje.

Proces pripravy aktivit zameranych na rozvoj formulacie hypotéz zacina hla-
danim vhodnej aktivity. Hlavnou ¢astou pripravy aktivity je modifikovat ju do takej
podoby, aby vyzyvala Ziakov formulovat zmyslupIné tvrdenia obsahujuce overitelny
vztah medzi premennymi zaloZzeny na argumentoch. V nasledujucej kapitole uva-
dzame jednu z navrhnutych aktivit.

Druhy rok sme do vyucovacieho procesu zaradili ziacke planovacie experimen-
ty, pretoze stucastou planovacej fazy experimentu je formulacia hypotéz na problém
definovany samotnym ziakom. PocCas skolskeho roka ziaci pripravili a vykonali tri
experimenty, ktorych sucastou bola formulacia hypotéz a nasledne aj jej overenie.

5 Aktivita Trecia sila

Aktivitu Trecia sila, v ktorej Ulohou Ziakov je navrhnut parametre ovplyvnujuce vel-
kost trecej sily, sformulovat hypotézy obsahujuce a zdévodnujuce vztahy medzi
jednotlivymi premennymi, vykonat experiment a na zaklade ziskanych dat rozhod-
nut, ¢i sformulované hypotézy prijmeme alebo nie, sme zaradili do prvého ro¢nika
gymnazia. Navrhnuta aktivita je ¢asovo naro¢na, preto je vhodné realizovat ju na
laboratornych cviceniach (dve vyucovacie hodiny).

Laboratorne cvi¢enia sme so ziakmi odstartovali diskusiou o trecej sile, teda sile
posobiacej proti smeru pohybu telesa. Napriek tomu, ze o treni zvy¢ajne uvazuje-
me ako o neziadlicom jave, povazujeme za nevyhnutné so ziakmi diskutovat o treni
ako o jave potrebnom. Po ukonceni diskusie sme ziakom predstavili nasledujucu
problémovu situaciu: ,,Predstavte si, Ze ste inZinieri vyvijajaci novy motor. Aby bol
motor uspesny na trhu, potrebujete maximalizovat’ jeho vykon, teda minimali-
zovat trenie. Aké opatrenia musite spravit? Od ¢oho a ako zavisi vel'kost trecej
sily?” Danu problémovu situaciu ziaci riesili v troj¢lennych skupinach. K dispozi-
cii mali dostatocné mnozstvo silomerov s vhodnym rozsahom a supravy, kitorych
obsahom su pomocky uréené priamo na meranie trecej sily. PoCas aktivity ziaci
pracovali samostatne, avSak ¢asto sme ich museli uistovat, Ze ich hypotézy nebudu
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hodnotené, teda sa nemusia obavat, ze vytvoria hypotézu, ktora nebude prijata.

Na zaver aktivity sme so ziakmi diskutovali o vysledkoch experimentu a o opatre-
niach, ktoré je potrebné urobit, aby sme minimalizovali trenie v neziaducich situaci-
ach. Pozornost ziakov sme upriamili aj na to, Ze zistit nezavislost medzi velkostou
sty¢nej plochy a velkostou trecej sily je rovnako dolezité ako napriklad zistit zavis-
lost medzi velkostou trecej sily a hmotnostou telesa.

6 Uspesnost formulacie ziackych hypotéz

Jednotlivé ziacke hypotézy sme vyhodnotili pomocou Skaly kvality hypotéz, ktora
bola vytvorena na zaklade Skaly kvality hypotéz Quinn a Goerge (1975). Kazdej
hypotéze boli priradené body podla kritérii uvedenych v Tab.2.

Tabulka 2 Skala kvality hypotéz

Body

Kritéria

bez vysvetlenia, ako napriklad nezmyselné vyhlasenia, otazky alebo opis pozoro-
vania

nevedecké vysvetlenia, ako napriklad , pretoze magia“ alebo , pretoze osoba
stlacila gombik*

Ciastocne vedecké vysvetlenia, ako napriklad nekompletné pouzitie pre-
mennych, nevedeckeé vysvetlenia alebo analogia

vedecké vysvetlenia obsahujuce predpokladany vztah medzi vSetkymi premenny-
mi

precizne vedeckeé vysvetlenia obsahujuce zdoévodnujuci predpokladany vztah
medzi vsetkymi premennymi

Tab. 3 obsahuje nami vytvorené ukazky formulacii pre jednotlivé bodové skore
v danej problémovej situacii so zdévodnenim pridelenych bodov.

Tabulka 3 Ukazky formulacii pre jednotlivé bodove skore

Body | Ukazky Zdovodnenie pridelenych bodov
0 Ked'ze sa teleso s podlozkou o seba tru, Formulacia obsahuje opis problé-
posobi medzi nimi trecia sila. movej situacie.
Velkost trecej sily zavisi od hmotnosti Formulacia hovori o zavislosti
1 telesa. premennych, ale neobsahuje pred-
pokladany vztah.
5 Cim vacsia je hmotnost telesa, tym vacsia | Formulacia $pecifikuje vztah medzi
je trecia sila. premennymi.
Cim vacsiu hmotnost ma teleso, tym nan Formulacie nielen Specifikuje vztah
posobi vacésia tiazova sila, ktora ho tlaci do | medzi premennymi, ale pred-
3 podlozky, teda nerovnosti oboch materi- pokladany vztah aj zdévodnuje.
alov k sebe viac prilnu a tym naro¢nejsie
budeme moéct telesom hybat, teda velkost
trecej sily bude tym vacsia.
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V problémovej situacii Trecia sila kazda zo ziackych skupin mala sformulovat hy-
potézy obsahujuce predikovatelny vztah medzi trecou silou a hmotnostou telesa,
kvalitou povrchu a velkostou sty¢nej plochy. Kym niektoré skupiny ziakov zahrnuli
vSetky zavislé premenné v jednej formulacii, iné vytvorili viac tvrdeni, ale kazda ob-
sahovala len jednu zavislu premennu. Kazdej z vytvorenych formulacii sme priradili
bodové skére na zaklade Skaly kvality hypotéz (Tab. 4). V tretom stipci tabulky
uvadzame zddvodnenie pridelenych bodov.

Tabulka 4 Pridelenie bodoveho skore ziackym formulaciam

Skupina | Hypotézy Body | Zdévodnenie pridelenych bodov

1 Pohyb telesa zavisi od povrchu 1 Formulacia sice obsahuje vSetky
telesa, jeho hmotnosti, povrchu premenné ale nepredpoklada
podlozky a polohy telesa. vztah medzi nimi.

2 Cim hladsi material bude na oboch | 2 Formulacie obsahuju predikova-
predmetoch, tym bude trenie telny vztah medzi premennymi,
mensie. ale nezd6vodnuju ho.

2
Cim vacsia je hmotnost daného
predmetu, tym je vacsie i trenie.

2
Cim mensia je styéna plocha, tym
je trenie mensie.

3 Cim vaésia hmotnost, tym vadsie 2 Formulacie obsahuju predikova-

trenie. telny vztah medzi premennymi,
2 ale nezdbvodnuju ho.

Cim drsnejsi povrch, tym vacsie

trenie. 2

Cim vagsi povrch, tym vacsie

trenie.

4 Cim je teleso tazsie, tym je trenie 2 Formulacie obsahuju predikova-

vacsie. telny vztah medzi premennymi,
2 ale nezd6vodnuju ho.

Cim je povrch Kizkejsi, tym je

trenie mensie. Skupina nevytvorila hypotézu.

Skupina nevytvorila tvrdenie ob- 0

sahujuce vztah medzi trecou silou

a velkostou stycnej plochy.

5 Cim je vadsia styéna plocha, tym 2 Formulacie obsahuju predikova-

je vacsie trenie. telny vztah medzi premennymi,
ale nezddévodnuju ho.
Trenie sa zvacsuje pri drsnejSom 2
povrchu.
2
Cim tazsie teleso, tym vacsia
trecia sila.
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Cim drsnejsi je povrch telesa, tym
sa bude trenie zvacsovat.

Cim tazsie je teleso, tym sa trenie
zvacsuje.

Cim mensia plocha, tym mensie
trenie.

Formulacie obsahuju predikova-
telny vztah medzi premennymi,
ale nezd6vodnuju ho.

Cim je teleso tazsie, tym vacsie
trenie.
Cim je povrch telesa i podlozky
drsnejsi, Clenitejsi, tym je trenie
vacsie.

Vacsia plocha, vacsie trenie.

Formulacie obsahuju predikova-
telny vztah medzi premennymi,
ale nezd6vodnuju ho.

Cim drsnejsie povrchy, tym vacsie
trenie.

Povrch telies, ktoré sa o seba tru
su drsné, tymito nerovnostami

sa o seba odieraju a tym padom

Formulacia obsahuje predikova-
telny vztah medzi premennymi,
ktory je zdévodneny.

Skupina nevytvorila hypotézy.

brzdia.

0
Skupina nevytvorila tvrdenie ob-
sahujuce vztah medzi trecou silou
a hmotnostou telesa.

0

Skupina nevytvorila tvrdenie ob-
sahujuce vztah medzi trecou silou
a velkostou sty¢nej plochy.

V problémovej situacii Trecia sila 2 zo 14 skupin sice sformulovali tvrdenia obsa-
hujuce vsetky premenné, ale nepredpokladali vztah medzi premennymi, teda im
bolo udelené skore 1 bod. Tvrdenia obsahujuce nezdbvodneny predikovatelny
vztah medzi vsetkymi premennymi sformulovalo 9 skupin, teda im boli udelené 2
body. Tri skupiny nevytvorili tvrdenia zahrnujuce vsetky premenne, teda im bolo
udelenych aj 0 bodov. Avsak jedna z tychto skupin vytvorila tvrdenie obsahujuce
predikovatel'ny vztah medzi trecou silou a kvalitou povrchov, ktory bol zdévodneny,
teda jej boli udelené 3 body.

7 Zaver

Do vyucovania fyziky sme zaradili tri Specialne navrhnuté aktivity na ziskanie ziac-
kych hypotéz a tri ziacke planovacie experimenty. V uvedenom prispevku sme po-
mocou Skaly kvality hypotéz vyhodnotili ziacke formulacie v problémovej situacii
Trecia sila, ¢im sme ukazali, Ze hypotézy je mozné hodnotit.



Formulacia ziackych hypotéz vo vyuéovani fyziky na gymnaziu | 52

Pouzita literatura

Demkanin, P., & Velanova, M. (2016). Klucové tézy prirodovedného vzdelavania ako krité-
rium vyberu obsahu pre prirodovedné kurikulum. In L. Held (Ed.) Vychodiska pripravy priro-
dovedného kurikula pre zakladnu skolu 2020 Il (pp. 21 - 45). Slovakia, Trnava: Trnavska
univerzita.

Held, L. (2011). Vyskumne ladena koncepcia prirodovedného vzdelavania. Slovakia, Bratis-
lava: Slovenska akadémia vied.

Kerlinger, F. N. (1972). Zaklady vyzkumu chovani. Pedagogicky a psychologicky vyzkum.
Czech Republic, Praha: ACADEMIA.

Kires, M., Jeskova, Z., Gajanova, M., & Kimakova, K. (2016). Badatelskeé aktivity v prirodo-
vednom vzdelavani. Slovakia, Bratislava: Statny pedagogicky Ustav.

Klinovska, L. (2018). Rozvoj ziackych sposobilosti vedeckej prace na gymnaziu - master
thesis. Slovakia, Bratislava: FMFI UK.

Lapitkova, V., Hodosyova, M., Vanyova, M., & Vnukova, P. (2015). Sposobilosti vedeckej
prace v prirodovednom vzdelavani. Slovakia, Bratislava: Knizni¢cné a edicné centrum FMFI
UK.

Padilla, M. (1990). The Science Process Skills. Research Matter - to the science teacher,
9004. Retrived from: https://www.narst.org/publications/research/skill.cfm

Padilla, M., Okey, R. J., Garrard, K. (1984). The effects of instruction on integrated science
process skill achievement.

Quinn, M. E., George, K. D. (1975). Teaching hypothesis formation, Science education,
59(3). 289- 296.

SPU (Statny pedagogicky Ustav) (2015a). Statny vzdelavaci program pre 2. stupen zakladnej
Skoly: fyzika. Citované 21. 01, 2020 z: http://www.statpedu.sk/files/articles/dokumenty/
inovovany-statny-vzdelavaci-program/fyzika_nsv_2014-12-03.pdf

SPU (Statny pedagogicky Ustav) (2015b). Statny vzdelavaci program pre gymnazia: fyzika-
gymnazium so stvorroénym a patrocnym vzdelavacim programom (Uplné stredoskolské
vSeobecné vzdelavanie). Citované 21. 01, 2020 z: http://www.statpedu.sk/files/articles/
dokumenty/inovovany-statny-vzdelavaci-program/fyzika_g_4_5_r.pdf

Jazykova korektura: PaedDr. Jaroslav Vinka, PhD.



Priprava obsahu predmetu CLIL a jeho overenie v
pregradualnej priprave buducich ucitel'ov prirodo-
vednych predmetov

Barbara Kordikova' - Beata Brestenska?

"Department of Languages, Faculty of Natural Sciences,
Comenius University, Bratislava, Slovak Republic
2Department of Didactics in Science, Psychology and Pedagogy,
Faculty of Natural Sciences, Comenius University, Bratislava, Slovak Republic
e-mail: barbara.kordikova@uniba.sk

Preparation of the CLIL Course Content and Its Verification in Pre-gradual Edu-
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Abstract

The increased demand for bilingual education has resulted in a growing need for pro-
fessionally and linguistically qualified teachers whose shortage is evident in most Slo-
vak schools. As science subjects form a major part of bilingual school curricula, we
have realised that the specific pre-gradual training for prospective bilingual science
educators is inevitable. Our idea was reinforced by our pre-research into perceptions
of future science teachers concerning foreign languages and prospective teaching bi-
lingually. Despite concerns and unease in bilingual teaching such as emotional dissat-
isfaction, difficulty and uncertainty, the prospective teachers still consider it beneficial
and valuable with up to 40% of students claiming their interest in teaching science in
a foreign language.

As a result, we decided to provide the students of the teacher training programme at
the Faculty of Natural Sciences, Comenius University in Bratislava with an optional
course for teaching science through a foreign language - a CLIL course. Our current
research deals with the planning and preparation of the CLIL course content which
is the central topic of our conference presentation. Based on the semi-structured
interview with the participants and a method of semantic differential carried out at the
beginning, during and at the end of the course, we would like to verify the significance
of the CLIL course in pre-gradual education of future science teachers. The analysis
of CLIL-based teaching materials prepared by the course participants will also be the
part of the research.

We believe that this research could bring a positive response particularly among the
teacher candidates combining science subjects and a foreign language. Moreover,
this new course could also eliminate student uncertainty, enhance their zest for sci-
ence teaching in foreign languages and minimise concerns about delivering bilingual
education.

Key words: bilingual education; science; CLIL; future teachers
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1 Uvod

V dbsledku globalizacie a vstupu Slovenska do Eurdopskej unie sa ¢oraz viac kla-
die déraz na vyuc€ovanie cudzich jazykov v snahe plnit eurépsku jazykovu politiku
ovladania aspon dvoch cudzich jazykov okrem jazyka materinského. Tieto zmeny
prispeli k vyznamnym posunom aj v jazykovom vzdelavani na Slovensku a viedli k
zriadovaniu novych bilingvalnych skél, resp. programov, ale aj CLIL (Content and
Language Integrated Learning) skol. Dékazom zvySeného zaujmu o tento typ vzde-
lavania je aj fakt, ze Centrum vedecko-technickych informacii Slovenskej republiky
CVTI SR v obdobi desiatich rokov zaznamenal az dvojnasobny narast poctu bilin-
gvalnych gymnazii - v Skolskom roku 2007/2008 to bolo 36 gymnazii (14,2 %
vSetkych gymnazii) zatial Co k septembru 2017 bolo registrovanych az 69 bilingval-
nych gymnazii (28,6 % vsetkych gymnazii, Tab. 1) (CVTI SR, 2018).

Tab. 1 Pocet bilingvalnych gymnazii v sk. roku 2007/2008 a 2017/2018

Gymnazia sk. rok 2007/2008 | Gymnazia sk. rok 2017/2018
bilingvalne "éetk{/ggg‘”aié bilingvalne Véetkf/gg’;””éﬂé
Statne 21 37
sukromneé 8 18
cirkevné 7 14
spolu 36 252 69 241
percento zastupenia
bilingv. gymnazii v SR 14,2 % 28,6 %

Avsak so zvySenym zaujmom o bilingvalne vyucovanie stale viac rastie aj dopyt po
odborne a jazykovo kvalifikovanych uciteloch, ktorych vyrazny nedostatok pocitu-
je vacsina slovenskych skol. Kedze prirodovedné predmety vyuCované v cudzom
jazyku su stale silno zastupené na vacsine bilingvalnych skol, v roku 2018 sme
sa rozhodli uskutocénit predvyskum, v ktorom nas zaujimalo, ¢i Studenti ucitel'stva
vSeobecno-vzdelavacich predmetov na Prirodovedeckej fakulte UK (PriF UK) v Bra-
tislave maju dostatocné predpoklady a zaujem vyucovat v buducnosti predmety
svojej aprobacie cudzojazycne. Predvyskum bol realizovany na vzorke 59 studen-
tov prostrednictvom elektronického dotaznika, ktorého stc¢astou bol aj sémanticky
diferencial so 7-stupnovou skalou 20 bipolarnych adjektiv.
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Vysledky predvyskumu boli nedavno publikované v Casopise Edukacia pod naz-
vom ,Buduci ucitelia prirodovednych predmetov a ich postoj k cudzim jazykom
v profesii ucitela,” preto sa im vtomto ¢lanku nebudeme venovat detailne. Z vysled-
kov predvyskumu vsak stoji sa zmienku fakt, Ze ,,takmer tretina respondentov uz
viastni certifikat z cudzieho jazyka na trovni B2-C1 a dalSich 30 % by ,urcite
malo zaujem o jeho ziskanie. Pozitivnym signalom je tiez fakt, ze vel'ka vacsina
(88 %) Studentov povazuje ovladanie cudzieho jazyka za vyhodné v buducej
profesii ucitela a az 40 % respondentov by chcelo vyucovat aj v cudzom ja-
zyku* (Kordikova a Brestenska, 2019).

Na druhej strane z predvyskumu vyplyva, Ze vyucovanie prirodovedného pred-
metu v anglickom jazyku je buducimi ucitelmi povazované za podstatne menej
zrozumitelné a zaroven narocCnejsie ako v slovenskom jazyku. NavySe predstava
vyucovania prirodovedného predmetu v anglickom jazyku prinasa respondentom
mensie emocionalne uspokojenie a zaroven aj mensiu istotu ako v pripade vyuco-
vania v slovenskom jazyku. Dané zistenie vSak nie je velmi prekvapujuce, kedze
Studenti na PriF UK nemaju moznost vyskusat si cudzojazyéné vyucovanie este
pred nastupom do praxe. Napriek tomu je vSak pozitivhe, ze buduci ucitelia pova-
Zuju vyucovanie prirodovednych predmetov v oboch jazykoch za velmi prospesné
a hodnotné a uvedomuju si doélezitost svojho uditelského poslania (Kordikova a
Brestenska, 2019).

Nedostatok kvalifikovanych ucitelov bilingvalnych skél ako aj vysledky nasho
predvyskumu nas priviedli k myslienke poskytnut studentom ucitelstva vSeobec-
no-vzdelavacich predmetov Specificku pripravu v snahe ulahcit im zaciatok ich
potencionalnej kariery ucitela na bilingvalnych a CLIL Skolach. Na zaklade uvede-
nych faktov sme sa v akademickom roku 2019/2020 rozhodli otvorit novy vyberovy
predmet CLIL pre studentov ucitel'stva 3. roCnika bakalarskeho studia. Predpokla-
dame, zZe absolvovanim CLIL predmetu Studenti ziskaju vacsiu istotu i nadsenie pre
cudzojazycné vyucovanie v ich buducej praxi a ich obavy z tohto typu vzdelavania
sa tak postupne budu eliminovat.

2 Teoretické pozadie

Vyberovy predmet CLIL sme zvolili ako najvhodnejsiu Specificku pripravu buducich
ucitelov bilingvalnych a CLIL skél z niekolkych dévodov.

Na rozdiel od bilingvalnych gymnazii, ktoré poskytuju jazykové vzdelavanie len
selektovanej skupine studentov a preto su stale povazované za elitarske, zavadza-
nie vychovno-vzdelavacieho pristupu CLIL na zakladné Skoly a bezné gymnazia
je prijatelnejSou cestou v snahe dosiahnut lepSie jazykové kompetencie Sirsich
skupin ziakov na Slovensku.

CLIL prakticky zastresuje vsetky formy bilingvalneho vzdelavania a nepredstavuje
len samotné vyucovanie prostrednictvom cudzieho jazyka, ale je ucelenou vychov-
no-vzdelavacou koncepciou zalozenou na konstruktivistickych principoch a princi-
poch zameranych na aktivizaciu ziaka (Gondova, 2013). Dany pristup k vzdelavaniu
vyrazne prispieva k rozvoju vyssich kognitivnych funkcii, kritického a kreativneho
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myslenia a kladie doraz na timovu pracu a pracu v malych skupinach.

Kedze v CLlLe ide o integrované vyucovanie nejazykoveho predmetu prostred-
nictvom cudzieho jazyka, vyu¢ovanie ma dualne ciele - obsahové a jazykove. Av-
Sak ucitelia sa maju venovat skor obsahu, ktory chcu komunikovat, az potom jazyku
samotnému.

Podla Gondovej (2013) v CLILe sa ziaci u¢ia komunikovat v cudzom jazyku v
réznych situaciach a osvojuju si terminologiu Specificku pre jednotlive predmety.
Ziaci sa neudia jazyk pre budlcnost, ale komunikuju nim ,,tu a teraz” na hodinach
nejazykoveho predmetu a takymto nenasilnym osvojenim si cudzieho jazyka sa zvy-
Suje aj motivacia ziakov. CLIL podporuje rozvoj kognitivnych zrucnosti ziakov, uci
ich mysliet a riesit problémy vo viacerych jazykoch, ¢im prispieva k rozvoju autoné-
mie ziaka a kladie d6raz na rozvoj zruc¢nosti a kompetencii (nielen jazykovych, ale aj
predmetovych a vSeobecnych).

V neposlednom rade ucitelia v CLILe nemusia disponovat excelentnou uroviiou
cudzieho jazyka. Podla Kleckovej (2012) adekvatne jazykoveé schopnosti ucitela su
nevyhnutné, avsak ur¢enie minimalnej jazykovej urovne takéhoto ucitela je mimo-
riadne naro¢né a Casto sa odvija od naro¢nosti obsahu a typu CLIL-u, ktory je zia-
kom sprostredkovany. Napriklad pri nizSom percentualnom zastupeni vyucovania
nejazykoveho predmetu v cielovom jazyku vo vyucovani na zakladnych skolach sa
na ucitela nebudu klast také naroky ako na ucitela strednej Skoly pri 80 = 100 %
vyucovani odborného predmetu v cielovom jazyku. Vo vSeobecnosti sa ale v litera-
ture udava jazykova uroven B1 — C2 podla Spolo¢ného europskeho referencného
ramca pre jazyky (KleCkova, 2012).

Podstatnejsie je, aby ucitelia ovladali také metodické a pedagogicke pristupy,
ktoré by viedli k dosiahnutiu cielov vychovno-vzdelavacieho pristupu CLIL. Ako tvrdi
Coyle et al. (2010), vSeobecno-vzdelavacie studijné programy pre buducich uci-
telov zalozené na tradi¢nej odbornej, pedagogicko-psychologickej, didaktickej a
jazykovej priprave su pre CLIL ucitelov nedostacujuce a tito ucitelia sa potrebuju na
vykon svojho povolania pripravovat Specifickejsie.

3 Charakteristika vyskumu

Ciel
Na zaklade prestudovanej literatury a vysledkov predvyskumu sme si stanovili na-
sledujuce ciele vyskumu:
e pripravit obsah vyberového CLIL seminara pre Studentov ucitelstva 3. ro¢ni-
ka bakalarskeho studia na PriF UK v Bratislave
e zistit a porovnat vyvoj postojov a nazorov buducich ucitelov chémie a dal-
Sich prirodovednych predmetov na PriF UK k cudzojazyénému vyucCovaniu
prirodovednych predmetov s dérazom na metodiku CLIL v priebehu jedného
roka - pred, pocas a po absolvovani CLIL seminara
e overit vyznam metodiky CLIL ako sucasti pripravy buducich ucitelov
¢ prispiet k zlepSeniu pregradualnej pripravy buducich ucitelov pre prax v sna-
he pripravit ich na aktualne vyzvy pedagogického trhu prace.
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Zo stanovenych cielov vyplyvaju nasledujuce vyskumné otazky:
1. Aky nazor maju buduci ucitelia na ovladanie cudzich jazykov vo svojej ucitel-
skej praxi?
2. Aké su ocakavania a predstavy buducich ucitelov o vyucovani prirodoved-
nych predmetov v cudzom jazyku?
3. Ako sa zmeni nazor a postoj buducich ucitelov k cudzojazyénému vyucovaniu
po absolvovani CLIL seminara?
4. Povazuju studenti CLIL seminar za podstatny prinos do svojho studia a pra-
xe?
5. Odporucali by tento predmet inym studentom?
6. Ako mozeme aplikovat vysledky vyskumu na zlepSenie pripravy buducich
ucitelov chémie a dalsich prirodovednych predmetov pre prax?

Vyskumné metédy a nastroje

Vzhladom na fakt, ze nas vyskum je skér kvalitativneho charakteru a vyskumna
vzorka je velmi mala (vyberovy predmet CLIL aktualne navstevuju len 4 Studenti), na
dosiahnutie nasich cielov sme sa rozhodli pouzit pripadovu Studiu (case study) ako
vhodnu vyskumnu metodu, resp. stratégiu. Jej sucastou je polostruktirované in-
terview ako zakladny vyskumny nastroj, ale aj analyza CLIL materialov pripravenych
Studentami. Pripadova studia bude aspon cCiastoc¢ne podporena vysledkami kvan-
titativneho vyskumného nastroja - sémantického diferencialu (vzhladom na vel'mi
malu vyskumnu vzorku nebudeme, na rozdiel od nasho predvyskumu, ziskané data
podrobovat faktorovej analyze).

Pripadova studia

V literatire sa mozeme stretnut s tym, zZe pripadova studia je oznacovana ako vy-
skumna metoda a tiez ako vyskumna stratégia, ¢i vyskumny design. Je to kvalita-
tivna vyskumna metoda, ktora sa s oblubou pouziva v spolo¢enskych vedach, ako
napr. v psycholégii, sociologii ale aj v ekonomii a v neposlednom rade aj v pedago-
gike. Napriek tomu, ze vo vedeckom vyskume sa v minulosti na tuto metodu pozera-
lo skoér skepticky hlavne kvoli nekonzistentnemu dizajnu a nie celkom systémoveho
pristupu v metodologii vyskumu (Vasilova, 2013), v sucasnosti je pripadova studia
velmi oblubenou metddou vo vyskumoch s kvalitativnym charakterom, pripadne sa
vyuziva aj ako doplnkova metdda ku kvantitativnym vyskumom realizovanych kon-
zervativnejsimi vedcami (Gagnon, 2010).

Podla Vodakovej (1996) je pripadova studia povazovana za vyskumny pristup,
analyzu, ktorej podstatou je koncentracia na jeden socialny objekt, ktory sleduje
a spracovava ako celok zo vsetkych relevantnych aspektov v jeho jedinecnosti a
komplexnosti. Dalsimi charakteristickymi znakmi metody pripadovej $tudie je podla
Swanborna (2010):

e fakt, Ze je realizovana v ur¢itom Case a priestore vymedzenom urcitym so-
cialnym systémom (pripadom) alebo viacerymi systémami, ktorymi su napr.
[udia, staty, komunity, organizacie, javy Ci aktivity,

e pripady su sledovane vo svojom prirodzenom prostredi v urCitom ¢asovom
obdobi,
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e zameriava sa na sledovanie javov formou opisu, vysvetlenim spoloc¢enskych
procesov medzi jednotlivymi objektami, ich vztahmi, hodnotami, nazormi,
spravanim atd'.,

¢ vyuziva niekolko zdrojov udajov (primarnych aj sekundarnych), predovset-
kym su to vsak rozhovory, dostupna dokumentacia, dotaznikové prieskumy
a pozorovanie.

Sponiar (2016) dodava, ze zakladnymi vyskumnymi nastrojmi pri realizcii
pripadovej studie su polo-Strukturované, nestrukturované rozhovory, participativne
pozorovanie, vytvaranie audio alebo audiovizualneho zaznamu, pripadne prepisy
rozhovorov a analyza dostupnej dokumentacie, Ci artefaktov.

Pripadova studia je pomerne popularna najma ,,pre schopnost” poskytnut’ in-
tenzivny pohlad na vybrany spolo¢ensky fenomén* a jej vyuzitie ,,je vhodné v ta-
kych oblastiach vyskumu, kde zatial’ neexistuje dostatok teoretickych vychod-
isk ako podklad pre exaktnejSie metody vyskumu® (Vasilova, 2013), ¢o je aj
pripad nasho vyskumu.

Interview

Interview je jednou z najstarsich a najpouzivanejsich vyskumnych metod v réznych
oblastiach vyskumu zahriujuc aj vyskum pedagogicky (Proksa, Held a kol., 2008).
Interview zaradujeme k metddam kvalitativneho vyskumu. Je to metodda, ktora je vo-
pred dobre planovana a jej podstatou je kladenie otazok vyskumnikom a nasledné
monitorovanie odpovedi respondentom. Interview bolo v minulosti uskuto¢novane
len priamym kontaktom vyskumnika a respondenta, avsak v sucasnosti méze pre-
biehat aj prostrednictvom telefonického rozhovoru, pripadne online komunikacie
vyuzivajucej vydobytky digitalnych technologii, ako napr. skype, videokonferencia,
WhatsApp, chat atd.

Tato vyskumna metoda nie je len prostriedkom ziskavania faktov, ale aj postojov
a nazorov respondentov a podla spdsobu organizovania sa deli do troch zaklad-
nych skupin: strukturovane, nestrukturovane a polostrukturované interview.

Polostrukturovane interview je akymsi kompromisom medzi Strukturovanym
a nestrukturovanym interview (Proksa, Held et al., 2008) a spociva v tom, ze ¢ast
otazok je vopred pripravena, ale nie je urcené ich presné poradie a vyskumnik
v priebehu rozhovoru méze tvorit viastné otazky flexibilne (Gavora et al., 2010)
podla toho ako sa rozhovor vyvija.

Ako kazda vyskumna metdda, aj interview ma svoje vyhody a nevyhody. Podla
Dismana (2008) medzi vyhody interview zaradujeme napr. fakt, ze kladie men-
Sie naroky na iniciativu respondenta, minimalizuju sa problémy suvisiace so zlou
schopnostou ¢itat, interview umoznuje odhalovat nec¢akané detailné informacie a
podla potreby viest otazky prislusnym smerom. V porovnani s navratnostou dotaz-
nikov je interview podstatne Uspesnejsia metdda.

Na druhej strane medzi nevyhody tejto vyskumnej metody jednoznacne patri
zdihava a dasovo naroéna nakladna technika zbierania a vyhodnocovania dat, vy-
zaduje sa tu spolupraca respondentov, pre ktorych je anonymita malo presvedciva
(Disman, 2008).
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Sémanticky diferencial

Sémanticky diferencial je vyskumna metoda, ktora je Casto aplikovana v socialnej
psychologii, marketingu, prieskume trhu, ale ¢oraz CastejSie sa pouziva prave v pe-
dagogickom vyskume. V skolstve sa s oblubou pouziva pri autoevaluacii Skolskych
predmetov, studijnych programov, alebo pri zistovani efektivity zavadzania novych
vyucovacich metod v snahe zlepsit vyucovaci proces. Uvedena metoda je pomerne
jednoduchou formou zistovania osobnych, subjektivnych postojov respondentov
k vybranym pojmom. Kazdy pojem ma totizto dva druhy vyznamov - denotativny
(zjavny, vSeobecne platny) a konotativny (skryty, subjektivny vyznam).

Podstatou tejto metody je subor bipolarnych adjektiv, ako napr. zaujimavy-nud-
ny, fahky-tazky, uvolneny-napéty, atd", ktoré by mali byt relevantné k pojmu, ktory
je respondentmi posudzovany. Respondenti vyjadruju svoj postoj k danému pojmu
najCastejSie na sedembodovych Skalach, ale v literature sa udavaju aj skaly troj,
pat ¢i Sestbodové. Adjektiva boli radené tak, Ze na lavej strane Skaly bolo vzdy ad-
jektivum pozitivne a na pravej strane adjektivum negativne. V naSom vyskume sme
sa inspirovali sedembodovou Skalou 20 bipolarnych adjektiv, ktora bola pouzita vo
vyskume PaeDr. Milana Kubiatka, PhD. ,Sémanticky diferencial ako jedna z moz-
nosti skumania postojov ziakov druhého stupna zakladnych skél k chémii“ (Kubiat-
ko, 2016). So suhlasom autora sme tuto skalu adjektiv prevzali a nasledne mierne
upravili vymenou troch dvojic bipolarnych adjektiv tak, aby nasmu vyskumu lepsie
vyhovovali (Tab. 2). Pre oba pojmy - hodina prirodovedného predmetu v anglickom
jazyku a hodina prirodovedného predmetu v slovenskom jazyku - bola zostavena
taka ista skala bipolarnych adjektiv.

Respondenti boli v dotazniku pouc¢eni o tom, ako dany pojem hodnotit - v hod-
notiacej skale mali oznacit vzdy jednu hodnotu 1 - 7 podla toho, ku ktorému pri-
davnému menu, mal podla nich, hodnoteny pojem blizsie (Cim nizSia hodnota, tym
pozitivnejsi postoj, ¢im vyssia hodnota, tym negativnejsi postoj k danému pojmu).
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Tab. 2: Sedemstupnova skala 20 bipolarnych adjektiv hodnotiaca pojem ,Hodina
prirodovedného predmetu v anglickom jazyku.“

112 3|4 |5 1|6 |7
1. [ahka tazka
2. prospesna bezvyznamna
3. vzrusujuca nudna
4. jednoducha zlozita
5. |jasna matuca
6. | dobra zla
7. prijatelna frustrujuca
8. sposobujuca radost nahanajuca strach
9. zrozumitelna nepochopitelna
10. | lahka na pochopenie naro¢na na pochopenie
11. | priatelska neprivetiva
12. | zaujimava jednotvarna
13. | atraktivha nepritazliva
14. | komfortna nepohodlna
15. | hodnotna zbytoéna
16. | zabavna namahava
17. | organizovana chaoticka
18. | neSkodna nebezpecna
19. | uvolnena napata
20. | bezpecna riskantna

4 Interpretacia vysledkov

Obsah vyberového predmetu CLIL bol vytvoreny v juni-auguste 2019 tak, aby mo-
hol byt predmet CLIL poskytnuty zaujemcom v zimnom semestri 2019. Zial, na-
priek vynalozenej snahe o propagaciu predmetu prostrednictvom priameho kon-
taktu so Studentami ucitel'stva, plagatov Ci zverejnenim predmetu ako novinky na
oficialnej stranke PriF UK a socialnych sietach, si nakoniec predmet vybrali len
Styria Studenti (traja s aprobaciou chémia-anglicky jazyk a jedna Studentka s apro-
baciou geografia-anglicky jazyk).

Vyberovy predmet CLIL je dvojsemestralny a je poskytnuty Studentom 3. roCnika
ucitel'stva bakalarskeho studia vsetkych kombinacii. Hodinova dotacia je 90 min.
tyzdenne. VyuCovanie predmetu prebieha prioritne v slovenskom jazyku, v minimal-
nej miere sa pouziva jazyk anglicky.
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Obsah predmetu CLIL sme v zimnom semestri rozdelili do niekolkych teoretic-

kych Casti:

e CLIL - definicie, historia, typy

e CLIL - zakladné principy

e CLIL - ucebné styly a scaffolding

e CLIL - ciele a 4Cs

e CLIL - kompetencie CLIL ucitela

e CLIL - vyhody a nevyhody

e CLIL - mind map

e CLIL - digitalne technologie

Teoria CLILu nie je studentom podavana formou prednasky, alebo prostrednic-
tvom réznorodych aktivit zameranych na Studentov, ktori tymto aktivnym spdsobom
ziskaju novée informacie o CLILe, t.j. obsah predmetu je prakticky oduceny pristu-
pom CLIL tak, aby Studenti ziskali priamu skusenost s danym vychovno-vzdelava-
cim pristupom. Na konci zimného semestra tak studenti ziskaju zakladné portfolio
aktivit, ktoré mézu vyuzit vo svojej buducej praxi.

Sucastou obsahu predmetu v zimnom semestri bola jedna hodina oducena
CLIL ucitelkou z praxe, ktora sa okrem praktickych aktivit podelila so studentami
0 cenneé skusenosti a rady z vyucovania biologie prostrednictvom CLILu. Pre velky
uspech zaradime minimalne jednu hodinu tohto charakteru aj v letnom semestri.

Vzhladom na to, ze koncom letného semestra Studenti nastupuju na pedagogic-
ku prax a semester bude pre nich kratsi, obsah predmetu sme zuzili na nasledovné
témy:

e formativne a sumativne hodnotenie

¢ davanie a prijimanie spatnej vazby

e priprava CLIL materialov na vyucovaciu hodinu
e realizacia CLIL hodiny studentami

¢ pedagogicka prax z pohladu CLILu

Ako je z vyssie uvedeného zoznamu tém zrejmé, hodiny v letnom semestri budu
ladené praktickejsie. Studenti budi mat moznost zurocit svoje teoretické vedo-
mosti o vychovno-vzdelavacom pristupe CLIL zo zimneho semestra pri priprave ma-
terialov na fiktivnu vyucovaciu hodinu prirodovedného predmetu, ktort oducia pred
svojimi kolegami a nasledne ziskaju konstruktivnu spatnu vazbu.

Vyvoj postojov a nazorov studentov na cudzojazycné vyucovanie prirodovednych
predmetov je monitorovany polostrukturovanym interview a sémantickym diferenci-
alom pred, v priebehu a po absolvovani CLIL seminara a analyzou pripravenych ma-
terialov. Aktualne spracuvame data ziskané z interview a sémantického diferencialu
zozbierané na zaciatku zimného semestra a pripravujeme interview, ktoré chceme
realizovat na konci zimného semestra 2019.
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5 Zaver

Cielom prispevku bolo priblizit su¢asnu situaciu v bilingvalnom vzdelavani na Slo-
vensku a poukazat na potrebu poskytnutia Specifickej pregradualnej pripravy bu-
ducich ucitelov prirodovednych predmetov bilingvalnych a CLIL skél. Na zaklade
podrobného studia literatury, aktualnej situacie v bilingvalnom vzdelavani ako aj vy-
sledkov nasho predvyskumu sme sa v akademickom roku 2019/2020 rozhodli po-
skytnut Studentom ucitel'stva na PriF UK v Bratislave novy vyberovy predmet CLIL,
ktorého opodstatnenie by sme chceli overit v nasom vyskume.

Obsah predmetu bol zostaveny na obdobie dvoch semestrov - v zimnom se-
mestri sa kladie doraz na teoretické vedomosti o danom vychovno-vzdelavacom
pristupe prostrednictvom variabilnych aktivit zameranych na studentov, zatial' ¢o
letny semester sa bude prioritne venovat aplikacii ziskanych vedomosti pri priprave
CLIL materialov a praktickému oduceniu fiktivnej CLIL hodiny.

Opodstatnenie vyznamu zaradenia predmetu CLIL do pripravy buducich ucitelov
chceme overit metodou pripadovej Studie prostrednictvom polostruktirovaného in-
terview a sémantickeho diferencialu pred, pocas a po absolvovani predmetu a ana-
lyzou CLIL materialov vypracovanych studentami.

V sucasnosti spracuvame data z  prveho interview a sémantického
diferencialu, pripravujeme sa na druhu fazu zbierania dat na konci zimného semestra
a so zvedavostou ocakavame vysledky ich prvého vzajomného porovnania.

Uvedomujeme si, ze vzhladom na velmi maly pocet studentov, nebudu vysledky
vyskumu povazované za dostatoCne spolahlivé a relevantné, ale aj napriek tejto
skutocnosti verime, ze spatna vazba od studentov minimalne naznaci ,,cestu ku
skvalitneniu pregradualnej pripravy buducich ucitelov pre vyzvy pedagogického
trhu prace. Taktiez dufame, Ze predmet CLIL mbze prispiet k eliminacii neistoty
a k zmierneniu obav studentov z cudzojazyéného vyucovania v buducnosti.
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1 Uvod

Uspésnost Seskych zak(l v mezindrodnim S$etfeni PISA je primérma a mezi
zkusebnimi roky 2012 a 2015 mizeme vidét i klesajici tendenci (Blazek & Bou-
dova, 2017; Blazek, Janotova, Potuznikova, & Basl, 2019). Jednim z klicovych
faktor(l pro Uspésné feseni Uloh v tomto mezinarodnim Setreni, je ¢teni a porozu-
méni textu (Blazek & Boudova, 2017; Blazek et al., 2019). Rady odbornych vyraz(
a pro prirodovédné obory typicka graficka znazornéni jako jsou grafy, tabulky nebo
k nizsi uspésnosti reseni uloh.

Cilem tohoto vyzkumu je zmapovat pouzivané strategie zakl pfi praci s vyukovy-
mi texty v zavislosti na zplsobech domaci pfipravy zaka stiednich skol.

Vhodnym nastrojem pro zjistovani strategii prace zakl s textem a grafickymi
znazornénimi by mohl byt Eye tracking neboli sledovani pohybl o¢i pomoci ocni
kamery. Pomoci kombinace této metody s dotazniky ¢i rozhovory Ize zjistit, o co se
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v textu nejvice zak zajima, kam se zamérovala jeho pozornost a které pasaze mu
nepfipadaji zajimave, pfipadné které casti textu ¢i grafické prvky jsou pro néj hare
uchopitelné.

2 Teoreticky uvod

Oc¢ni kamera je pochopitelné vyuzivana v mnoha rdznych odvétvich od reklam-
niho pridmyslu, vyvoje webovych stranek, pres psychologii az po pedagogiku
(Duchowski, 2002; Richardson & Spivey, 2004; Smith, Mestre, & Ross, 2010;
Stewart, Wood, Le-luan, Yao, & Haigh, 2018). Zatim vSak neprobéhlo mnoho
vyzkum( spojenych s porozuménim a praci s vyukovymi texty v prirodovédnych
predmeétech a nebyla studovana ani zavislost srozumitelnosti prirodovédné zamére-
nych textll na pouzivani cizich termind. V jinych souvislostech jiz o¢ni kamera v
prirodovédnych predmeétech vyuzivana byla. V chemii se vyzkumy tykaly poznavani
chemickych vzorct, molekul, animaci abstraktnich déji nebo reseni tloh (Chen,
Hsiao, & She, 2015; Cullipher & Sevian, 2015; Kelly & Hansen, 2017). Ve fyzice
existuji vyzkumy zamérené na prace zaku s grafy nebo resi Ukoly zamérenych na ur-
cité téma (Kekule, 2014; Smith et al., 2010; Trulikova, 2010; Vondrackova, 2018).
V obecnych rysech prace s textem byly publikovany vyzkumy zamérené na vnimani
textu autisty nebo fantazii béhem ¢teni (Ferguson, Black, & Williams, 2019; Ledn
etal., 2019)

Diky sledovani pohybu oci Ize pomoci ocni kamery zjistit, kam se sledovana
osoba diva, jakou trajektorii jeji o¢i urazily a na jak dlouhou dobu a na jakém misté
se pripadné zastavily. Mista, kde se ocCi zastavi, se nazyvaji fixace a trajektorie, po
kterych se oci pohybuiji od fixace k fixaci, se nazyvaji sakady. Pravé pomoci fixaci
je mozné pozorovat, na jakych ¢astech textu nebo obrazku se zak zarazil, nebo na
které se zaméril déle nez na ostatni mista. Pomoci sakad je také mozné pozorovat
poradi, v jakém zak pracuje s textem, zda jim prochazi postupné, ¢i se k nékterym
pasazim vraci.

Tyto informace ocCni kamera zobrazuje graficky na tzv. gaze plot nebo heat mapy.
Na gaze plots jsou zobrazeny jak fixace, tak sakady a diky tomu je mozné si udéelat
celkovy obrazek o tom, jak zak pracoval s vyukovym textem. Na heat mapach jsou
zobrazeny pouze doby fixaci, které davaji celkovy prehled o tom, na které Casti se
zaci zamerovali a ze kterych casti vyukoveho textu ziskavali zaci informace potreb-
né k zodpovezeni otazek (Duchowski, 2017; Lukavsky, 2005; Poole & Ball, 2006).
Oc¢ni kamera umoznuje porovnavat mezi sebou rlizné skupinu respondentd. V pe-
dagogice je nejcastéji porovnavana skupina tzv. expertd se skupinou tzv. zacatec-
nikd. Tyto dvé skupiny se lisi svymi znalostmi a zkusenostmi (Randler, Hummel,
& Prokop, 2012; Rosengrant, Thomson, & Mzoughi, 2009; Smith et al., 2010).
Tento vyzkum by mél byt postaveny na rozdilnych zplisobech domaci pfipravy zaku
strednich skol.



Strategie zaku pfi praci s vyukovymitexty | 66

3 Vyzkum

Cilem pilotniho Setfeni prezentovaného v ramci tohoto ¢lanku bylo optimalizovat
metodiku a podobu uloh vyuzitych pro nasledné setreni vétsiho rozsahu. Optima-
lizace byla zamérena na zjisténi moznosti a Uskali vyuzivani ocni kamery na sledo-
vanou problematiku.

Pilotni Setreni probihalo na malém vzorku, tedy na 3 zacich. VSichni zaci
navstévuji prirodovédné zamérené gymnazium v Praze a jsou ve véeku 15 - 18 let.
Byli to dva chlapci a jedna divka.

Celé pilotni setreni mélo tri Casti, ktere probihaly v nasledujicim poradi - dotaz-
nik, testovani pomoci o¢ni kamery a polostrukturovany rozhovor.

Dotaznik, ktery zaci méli pripraveny na misté testovani, vyplnovali pred testo-
vanim o¢ni kamerou a skladal se ze tfi ¢asti. Prvni Cast byla zamérena na obecné
informace o zacich a jejich zajem o chemii, biologii a fyziku. Druha zjistovala vztah
jejich rodicl k prirodovédnym predmétliim. Ve treti ¢asti byli zaci dotazovani na
jejich povedomi o o¢ni kamere a praci s ni, nicméné v ramci toho prispévku jsou
prezentovany pouze vysledky souvisejici z prvni ¢asti dotazniku.

Testovani o¢ni kamerou probihalo béhem feseni sady testl pfipravenych ve for-
me prezentace. Testovaci sada obsahovala uvodni texty na seznameni se se dvéma
tématy, zamérenymi na béhani za rliznych tepelnych podminek a kolobéh oxidu uh-
lisitého v atmosfére. Ulohy vychazely z uvolnénych testovacich tloh mezinarodniho
Setreni PISA z roku 2015, které bylo zameéreno na prirodovednou gramotnost (Bla-
zek, 2017). Texty byly propojeny s obrazky, schématem a byly zde pouzivany riizné
odborne terminy. Za texty nasledovaly otazky, pro jejichz spravné zodpovézeni bylo
potfeba pouzit informace ziskané z Gvodnich text( a dale dodate¢né informace,
uvedene v tabulce ¢i grafu u zadani otazky.

Po ukonceni testu s o¢ni kamerou, nasledoval polostrukturovany rozhovor,
béhem kterého byla znovu cela testovaci sada prochazena spolec¢né s zakem, kte-
ry komentoval, jak postupoval pfi ¢teni text(, reseni Uloh a jakym zplsobem vyuzil
obrazk( a schémat. Soucasti této ¢asti byly také dotazy ohledné jejich preferované
prace s vyukovymi materialy a navykl pfi uceni. Pfedevsim jakou formou prezenta-
ce (text, poslech ¢i grafickou podobu) zak preferuje pro ziskani informaci tak, aby
si jich zapamatovali co nejvice.

K Setfeni byla vyuzita ocni kamera typu: RED250mobile Eye Tracker od firmy
SMI. Pro méreni byl vyuzit program od SMI Expriment Suite.

4 Vysledky

Cely vyzkum je zaméren hlavné na zmapovani strategii pfi praci s vyukovymi texty
v zavislosti zplisobu uéeni. Setfeni ukazalo dvé strategie v zavislosti na rozdilném
zpUsobu uceni se a jeden trend chovani, ktery se opakoval, at uz méli zaci stejny
nebo rozdilny zptsob uceni.

Pilotniho Setrfeni se ucastnili predevsim zaci, ktefi se uci ¢tenim a pochopenim
textu. Ale nasli se zaci, kteri potrebuji k uc¢eni spiSe obrazky ¢ividea. Tento rozdil ve
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zpUsobu uceni se ¢astecné projevil i ve zplsobu prace s textem.

Na Obr. 1 jsou heat mapy dvou zaku, ktefi maji jiny zplsob uceni. Prvni zak viz
Obr. 1a, ktery se uc¢i pochopenim textu, vice Casu zaméruje na psany text ulohy.
Zatimco druhy zak viz Obr. 1b, ktery se uc¢i hlavné pomoci obrazk(, déle studoval
grafiku pod textem.

a) b)
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Obrazek. 1: Porovnani heat map o¢ni pozornosti zaka preferujiciho u¢eni se
pomoci textu (a) s zakem zamérenym predevsim na grafikou reprezentaci (b).
(Cervena barva indikuje nejdels$i zaméfeni pozornosti 0&i).

Ackoliv se seslo vice zaku, ktefi se uc¢i pomoci pochopeni textd, Ize mezi nimi
najit rozdilné strategie viz Obr. 2.

Jeden z zaka viz Obr. 2a si nejprve precte zacatek textu a poté preskoci na ko-
nec, aby pochopil zakladni ramec. Nasledné se vraci zpét na zacatek a Cte zbytek
textu poporadé, aby si doplnil zbyvajici informace.

Oproti tomu druhy zak viz Obr. 2b si Cetl text postupné od zacatku do konce a
pak se pfipadné vracel k dalezitym informacim.
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Obrazek. 2: Srovnani pohybu oc¢i zaka studujiciho text postupné (b) s zakem
pracujicim na preskacku (a). Ciselna posloupnost znadi posloupnost pohybu oéi,
velikost kruhu odpovida dobé zaméreni pozornosti na danou oblast.

| pres rlizné strategie pfi praci s textem, vysel z pilotniho Setreni jeden spolecny
znak. Pri odpovidani na otazku zaci nejprve zaskrtavali odpovéed' a az pak si ¢etli za-
dani. Zaci vtomto pripadé, jiz znéni i mozné odpovédi védéli ze snimku se zadanim,
ale odpovidat na otazku mohli az na snimku dalsim. Na Obr. 3 jsou dva gaze plots,
které tento spolecny znak dokumentuiji.
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Obrazek 3: Gaze ploty dvou rdznych zaka ilustrujici poradi ¢teni otazky a odpoveé-
di. Ciselna posloupnost znaci posloupnost pohybu o¢i, velikost kruhu odpovida
dobé zaméreni pozornosti na danou oblast.

Na zavér celého testovani byl za podékovani pridany jesté dodatek, pomoci které-
ho bylo zjistovano, jaky maji zaci prehled o celém snimku. Dodatku si v§iml pouze
jeden zak. Lze predpokladat, ze textu mensimi pismeny neni vénovana dostate¢na
pozornost. Na Obr. 4 jsou na porovnani dva gaze plots, které ukazuji rozdil v po-
hybech oci.

a) b)

0d konce nds i i lik mezerniku. )

Dekuji za pomoc s¢ shérem dat.

Obrazek 4: Gaze ploty zaka, ktery si nevsiml dodatku malym pismem (a) a zaka
ktery tento dodatek zpozoroval (b). Velikost kruhu odpovida dobé zameéreni pozor-
nosti na danou oblast.

Pomoci o¢ni kamery byly béhem pilotniho setreni zjistény i informace, ktereé by
se pomoci dotazniku nebo rozhovoru zjistovaly slozitéji nebo by viibec zjistit nesly.
Jedna z takovych informaci je posun strategie zaka béhem testovani. Béhem, kte-
rého si jeden zak prvni ukol Cetl peclivé, a vyreSeni ukolu mu trvalo zhruba dvojna-
sobek oproti ostatnim Ukoltm (cca 3 minuty). U druhého ukolu se jiz zaméfil jen na
podstatné informace. Celkovy ¢as reseni Ukolu se mu zkratil, aniz byla ovlivnéna
jeho spravnost odpovedi. Obé otazky zodpovedél spravne. Jak se tento posun
projevil na kamere, je mozné vidét na Obr. 5.



69 | Zuzana Mikova - Petr Smejkal

a) b)

Obrazek 5: Heat mapa o¢niho pohybu zaka pri reseni prvni otazky (a) a pri reSeni
otazky druhé, principialné podobné (b). Na obé otazky zak odpovedél spravné.
(Cervena barva indikuje nejdels$i zaméfeni pozornosti 0&i).

5 Zavér

Ackoliv pilotni Setfeni probéhlo na malém vzorku zakd, podarilo se ilustrovat, ze Ize
oc¢ni kameru vyuzit na sledovani strategii zaku pfi praci s prirodovédnymi texty. Vy-
sledky ukazuji spojitost mezi rozdilnymi styly prace s vyukovymi materialy a zplisoby
efektivniho uceni. Mezi jednotlivymi zaky se lisi rozdéleni pozornosti mezi text a
obrazky, ale mize se lisit i poradi prace s jednotlivymi ¢astmi textu.

Lze také najit spole¢né chovani v postupu prace nebo reseni nékterych uloh i
mezi zaky s rozdilnymi strategiemi uCeni. V neposledni radé se zde ukazala rada
vyhod vyuzivané metodiky. Hlavni vyhodou je moznost sledovani vyvoje strategie
jednoho zaka béhem testovani. Kdy zak u prvniho ukolu zjistil, ze otazky nejsou tak
tézkeé a dalsi ukol mu jiz trval mnohem kratsi dobu a zefektivnila se i jeho strategie.

Kamera také zaznamenava bezdécné pohyby oci, které si sami zaci neuvédo-
muji a nelze je tedy odhalit dotaznikovym Setrenim.
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Abstract

Technical and vocational education and training are vital for the social economic de-
velopment of societies. This necessitates that the technical and vocation education
and training (TVET) provided is of high quality and relevant to the learners and the wid-
er society. However, quality and relevance of TVET in many parts of the world remains
low despite the significant efforts to improve quality. In Kenya, challenges in TVET
have been attributed, in part, to the lack of effective Continuing Professional Develop-
ment (CPD) by TVET teachers. However, studies investigating actual continuing pro-
fessional development practices by TVET teachers and the factors that underlie those
practices are rare. This study therefore sought to investigate Kenyan TVET teachers
Continuing Professional Development practices and the underlying factors that lead
to the observed practices.

The results of the pilot study presented in this article are part of a wider study to
identify policy proposals to institutionalize effective CPD. An initial investigation of the
current CPD practices is aimed at informing the development of the policy proposals.
From the pilot study, TVET teachers were found to be desirous of CPD although only
formal learning was viewed as legitimate CPD. Teachers mainly use newly acquired
knowledge and skills to update their teaching content but rarely to change their teach-
ing practices. While promotions are a common motive for CPD, this benefit is rarely
attained. Costs and lack employer support were reported as the most significant chal-
lenges. It is recommended that non-formal learning practices be rewarded to encour-
age their adoption.
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Introduction

Quality TVET and TVET Teachers’ Competencies

Technical and vocational education and training (TVET) is vital for social econo-
mic development. As the recourse for many in skills acquisition, TVET not only
supports social economic development, it also enables social inclusion(Hoeckel,
2008; McGrath, 2011; Tripney & Hombrados, 2013). However, for TVET to sup-
port social economic development, it must be of high quality and relevant to the
learners and the wider society. Quality and relevance are however conditional on
the availability of competent TVET teachers (Gamble, 2013; Wheelahan, 2010).
On the other hand, the emancipative power of TVET (Billet, 2011; Tur Porres, Wil-
demeersch, & Simons, 2014) can be comprised by low quality teaching wherein
low quality education becomes a poverty trap (Van Der Berg et al., n.d.). It is the-
refore essential that TVET teachers are competent and able to provide high quality
education. Competent TVET teachers must not only possess in-depth knowledge
about the subjects they teach but their knowledge must also be relevant and up to
date. In addition they must have mastered the technical skills they are expected to
help their trainees develop. Other than specialized technical knowledge and skills,
TVET teachers must also possess effective teaching skills that enable them facilita-
te effective learning (Gamble, 2013; UNESCO, 2016).

Continuing Professional Development

Like other professions, TVET teaching is based on a large body of technical and
scientific knowledge. That knowledge however progresses and does so at an ever
increasing pace. The high pace risks rendering TVET teacher knowledge and skills
irrelevant unless they engage in continuous learning to keep their professional
knowledge, skills and values up to date and relevant. Such learning is often refer-
red to as Continuing Professional Development (CPD).

Richter et al. (2010) defined Continuing Professional Development as all lear-
ning intended to improve professional expertise and experience through the acqui-
sition of knowledge and learning of new skills, beyond those acquired during initial
training. Such learning deepens and extends professional competences, such as
knowledge, skills, beliefs, values, motivations and self-regulation that teachers rely
on in their work. Other scholars and researchers define CPD in different ways.
The emphasis however is on learning that leads to improved practice and related
personal and professional growth. The learning can be formal or informal, discrete
or embedded in practice (Desimone, 2009; Postholm, 2012; Richter et al., 2010).

Since all professionals have the common goal of serving their clients (Hargrea-
ves, 2000), the ultimate aim of continuing professional development is improved
and better outcomes for their clients. In the case of teachers, Continuing Professi-
onal Development is aimed at improved and sustained learning outcomes (Guskey,
2002; Timperley, Wilson, Barrar, & Fung, 2007). Continuing Professional Deve-
lopment may also be aimed at developing knowledge and skills for future work
and expanding career opportunities (Fraser, Kennedy, Reid, & McKinney, 2007).
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Continuing professional development also responds to the challenge of remote-
ness, whereby TVET teachers loose touch with the on goings of the world of work
for which they are supposed to ready their students (Gamble, 2013).

Effective Continuing Professional Development

However, scholars have identified that not all forms of Continuing Professional
Development are equally effective. While traditional, one-off professional develop-
ment activities have been found to create awareness and spur interest, they rarely
translate to sustained improvements in practice. Instead, CPD activities that last
longer, are embedded in practice and that support reflection lead to sustained im-
provements in practice(Boyle, Lamprianou, & Boyle, 2005; Boyle, While, & Boyle,
2004). Effective continuing professional development is thus associated with a
strong focus on content, active participation, coherence and collective participa-
tion (Desimone, 2009). Effectiveness is further enhanced when learning is embed-
ded in practice and relevant to the context of the teacher (Halasz, Looney, Michel,
& Sliwka, 2018; Olofson & Garnett, 2018).

The Need for Effective CPD in Kenya’s TVET

It is therefore imperative that TVET teachers engage in effective continuing profes-
sional development if they are to provide quality and effective learning. However,
the quality and relevance of TVET in many parts of the world, and Kenya in par-
ticular, remains problematic (Kigwilu, Akala, & Wambua, 2016; Sang, Muthaa, &
Mbugua, 2012). TVET teachers in Kenya are thus seen as in need of continuing
professional development to update their knowledge, enhance their skills and ex-
posure to modern technology (Ferej, Kitainge, & Ooko, 2012; Oketch & Peliwe,
2017; Sang et al., 2012). However, the extent and effectiveness of Kenya's TVET
teachers continuing professional development is under-researched.

Research gap

Studies investigating the continuing professional development practices of TVET
teachers in Kenya are rare. However, without deeper insights into why teachers
adopt the practices they adopt, it is difficult if not impossible to systematically im-
prove those practices. This study thus sought to identify the continuing professional
development practices by TVET teachers in Kenya and investigate the underlying
factors that lead to the observed practices. The results of the pilot study presented
in this article are part of a wider study to investigate the CPD practices by TVET te-
achers in Kenya and identify policy solutions that can institutionalize effective CPD.

Article brief

The article will briefly outline the pilot study and characteristics of the respondents.
Initial findings identifying the most common practices, benefits and challenges will
then be presented. An analysis of the interactions between respondent charac-
teristics and their practices, benefits and challenges will then be presented. The
article will conclude with recommendations, focusing on both the main study and
TVET teacher CPD.
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Description of the study

Aims and research questions
This article reports the initial findings of a pilot survey undertaken as part of a wider
study focusing on policies to guide effective continuing professional development
of TVET teachers in Kenya. In order to propose realistic policies that are accep-
table to teachers, it is necessary that the policy proposals are informed by current
conditions and practices. Thus, the main study seeks to determine current formal
and non-formal TVET teacher CPD practices. Three research questions guided the
pilot study. First, what motivates TVET teachers to learn and how do they learn? Se-
cond, what are the outcomes of their learning? Finally, what hinders their learning?
The pilot study was also undertaken to evaluate the efficacy of the proposed
data collection tools as well as to provide initial findings to guide the identification
and development of policies proposals that will form a key output of the main study.

Sample and basis for sample

The Pilot study was undertaken in three TVET institutions in the Nairobi metropol-
itan area in July and September 2019. Home to over seven million of Kenya’'s 48
million people, the Nairobi metropolitan area is Kenya’s principal economic and
culture centre generating 60 per cent of Kenya’s GDP (Mundia, 2017). It consists
of five counties, namely, Nairobi County, Kiambu County, Kajiado County, Macha-
kos County and Murang’a County. Kenya has 47 such counties which are regional
units with devolved governance responsibilities. Due to its diversity and significant
population, the Nairobi Metropolitan area is expected to be a rich source of infor-
mation crucial to understanding the country as a whole.

The TVET institutions were selected to provide a representative view of the me-
tropolis and by extension, the rest of the county. Nairobi Technical Training Institute
(Nairobi TTI) is in the capital city of Nairobi in Nairobi County, while Thika Technical
Training Institute is in the industrial town of Thika in Thika County. Masai Technical
Training Institute is in the more rural area of the metropolis in Kajiado County. This
diverse profile was selected to present a holistic view of teacher continuing profes-
sional development practices in the metropolitan area.

Data collection instrument

Data was collected using a questionnaire that asked teachers to provide informa-
tion about their continuing professional development activities. The questionnaire
was developed based on suggested possible explainers of teacher learning. The
first section asked for biographical information regarding gender, marital status,
number of children, years worked and current job group. This was in line with prior
findings by David & Bwisa (2013) on the factors that limit secondary school teach-
ers participation in continuing professional development. Other than personal and
family related factors, expenses associated with CPD, heavy workloads and lack of
support from their employer were reported as significant limiting factors. With re-
spect to the content learnt, secondary teachers also felt frustrated by monotonous
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and irrelevant content. The questionnaire thus sought to assess if similar factors
would be reported by TVET teachers.

In the next section, respondents were asked to indicate what content they
wished to learn the most and what they actually learnt. This was meant to assess if
TVET teachers were able to obtain the learning they desired most. The next section
asked respondents to indicate how often they had participated in various formal
and informal learning activities and how helpful they found the activities to be. Res-
pondents were then asked to indicate their motives, the outcomes and costs asso-
ciated with CPD. Respondents were also asked to indicate how they incorporate
what they learn in their teaching, what motivates them to learn and to identify speci-
fic benefits they have received. Respondents were also asked to identify costs and
challenges, how they met the costs and where they obtained support.

To support the policy research aim of the study, respondents were asked to indi-

cate if they perceived current CPD policies to be adequate and to suggest policies
to improve CPD practices in Kenya.
To probe deeper into the practices and provide insights about learning practices in
TVET that may not have been suggested in literature, additional data was also cor-
rected using interviews. The interview focused not just on the practices, but on the
underlying reasons for adopting the practices. It is expected that an analysis of the
interviews will reveal held meanings about teaching and professional development
and how those meanings influence CPD practices.

Questionnaire development

The questionnaire was initially developed on the Qualtrics Survey Software plat-
form from which it was later converted into a text document. The Qualtrics Survey
Software platform provided a convenient means of analysing the questionnaire as
it evolved. This also presented an opportunity to evaluate the suitability of carrying
out the questionnaire online. However, for the purposes of the pilot study, only the
final hardcopy version was presented to teachers.

Findings

Description of participants: profiles, initial and current qualification, prior
work experience

The sampling plan for the pilot study was to receive responses from fifteen re-
spondents from each institute. However, only forty valid responses were obtained
from the contacted teachers. Of these, twelve were from Thika TTI, eleven from
Nairobi TTl and fourteen were from Masai TTI. Three respondents from different in-
stitutes agreed to participate. Respondents were almost equally split along gender,
22 being male and 18 being female. Most of them were married and had children:
78 per cent were married while 88 per cent had children. Majority were between
40 and 60 years of age, with only two being less than 30 years old and eight being
above 40 years old. Two of the respondents were new teachers having worked for
less than two years. Majority, 33 per cent, were in job group L, the entry grade
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for teachers with a bachelor's degree, while 20 per cent were in the next grade
with another 20 per cent in job groups N and P. Job groups N and P are senior
positions, promotion to which is often dependent on work experience and holding
administrative positions. Only 12.5 per cent of the respondents were in job group
L, the entry grade for teachers without a bachelor's degree. Many of the teachers
are in their mid-career stage having worked for more than ten years as shown the
in the cross tabulation of work experience and job group below.

Table1. Cross tabulation of teachers’ work experience in years and their job groups

Job Group
K L M N P Other | Total

0-2 2 2

3-5 3 3 6
Work experience ?__11_0 2 ! 4
(years) 15 1 6 3 3 1 14

16-

o0 2 3 2 2 2 11

>20 2 13

Total 5 13 8 3 5 4 40

Seventy five per cent of the respondents, a significant majority, received their ini-
tial pedagogical training before they started teaching while only three respondents
reported that they were yet to undergone any formal pedagogical training. With
respect to academic qualifications, 48 per cent, had a bachelor's degree, while
28 per cent had a master's degree and eight per cent had obtained a PhD. This
reflects significant progress in attaining higher formal qualification: at entry into
the profession, none reported holding a master’s degree. Thus, over their working
lives, 35 per cent had obtained post graduate qualifications. Half of these who
had obtained postgraduate qualifications indicated that they had opted to change
their postgraduate specializations from their initial teaching subject specialization.
Examples given included educational administration, procurement and strategic
management. Sixty three per cent of the respondents had prior work experience
before becoming teachers.

Table 2: Comparison of TVET teachers’ current qualifications to their entry qualifi-

cations
Qualification At entry Current
Diploma 10 2
Second Diploma in teacher education 6 5
Bachelor 24 19
Masters 11
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PhD 3

Total 40 40

Most of the respondents were from the Engineering and business management
departments: 17 and 8 respectively. Many of the teachers, 63 per cent had been
assigned non-teaching responsibilities such as student guidance and counselling,
responsibility for sports activities and managing departmental activities such as
examinations.

Content of CPD

Given that effective CPD is a characterized by strong focus on content that is rel-
evant to teacher needs, one aim of the study was to identify what TVET teachers
wish to learn the most in comparison to the learning they actually receive from for-
mal leaning activities. Chart one shows content teachers said they desired to learn
the most in comparison with the content they actually received.

251658240

Comparison of desired contet with content learnt

Subject matter knowledge

New technologies in the workplace
Student evaluation and assessment
School management and administration
Approaches to individual learning
Knowledge of the curriculum

General Educational Theory

Pedagogical content knowledge

Teaching of cross curricular skills, e.g. problem
solving

Guidance and counselling
Student behaviour and classroom management

Teaching students with special needs

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

M Desired Content  ® Content learnt

Chart one: Comparison of desired content with content learnt

Many of the teachers wished to learn about new technologies in the workplace and
subject matter related to their subjects and they had in fact received such content
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in the past. However, much of the content they received was not actually desired
by teachers.

Learning Methods

When asked to identify the most common formal learning method they used, many
teachers identified workshops and seminars. The least popular method was attend-
ing educational conferences. With respect to informal learning activities, teachers
frequently engage in professional dialogue with colleagues but rarely engage in
collaborative learning activities such as lesson observations, school visits or par-
ticipating in teacher clubs. Teachers also reported rarely engaging in the reflective
learning practice of writing reflections about their practice and outcomes. These
findings are summarized in the chart below.

251658240

Percent

90

Chart two: Learning methods used by teachers

Changes in Practice due to CPD

As a strong reflection on the focus on subject knowledge in their learning, teach-
ers most frequently update the content they teach as a result of their learning.
Some teachers said they used the acquired knowledge to improve their teaching
methods. Less common is using the new knowledge to deal with classroom chal-
lenges or improve assessment and evaluation methods. While teachers focus on
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subject content and consequently update their teaching content, they do not focus
on pedagogical skills that they could use to support learning and resolve learning
difficulties. See chart three below.

2 5 1 6 5 8 2 4 0

Changes in practice due to CPD

I update the content | teach in class

| provide demonstrations during
practical lessons

I use different teaching methods

I am able to collaborate with other
teachers
| deal with classroom challenges more
effectively
I use more effective student
assessment methods

0% 10% 20% 30% 40% 50% 60% 70%

Chart 3: Changes in teaching practices due to CPD

Motivation for CPD and obtained benefits

Fifty eight per cent of the respondents reported being motivated to learn by the
prospect of career progress. Improving subject knowledge mastery was the sec-
ond most common motivator which was selected by 55 per cent of the respon-
dents. Career change was not a strong motivator, with only 13 per cent of the
respondents selecting it. Other motivators are improving teaching skills, 53 per
cent, improved student performance, 48 per cent and personal satisfaction at 30
per cent.

However, only a few of the teachers got the much desired outcome of a promo-
tion or appointment to a managerial position. Only 20 per cent of the respondents
reported having been promoted and only ten per cent were appointed to a manage-
rial position. However, improved teaching skills were reported by 80 per cent of the
respondents, which matches closely with the improved student results reported by
65 per cent of the respondents. Other benefits were confidence and respect from
colleagues reported by 45 per cent and 15 per cent of the respondents.

Costs and Challenges for engaging in CPD

Costs associated with continuing professional development were identified as the
most significant challenges. Many teachers reported finding continuing profession-
al development to be too expensive, perhaps because many teachers view only
formal learning activities as legitimate CPD. See table 3 below.
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Table three: Costs and challenges associated with CPD

Lack of
Family | Lack of Lack of relevant
Work- . . professional
Cost obliga- | employer | prerequisite
load ) . develop-
tions support qualifications
ment oppor-
tunities
Strong Chal- 31 20 12 17 6 9
lenge
Moderate a 10 15 10 ) 12
challenge
Not a chal- 1 ° 3 5 6 7
lenge

Teacher work load is also a significant limiting factor with 75 % of the respondents
finding it as either a strong challenge or a moderate challenge. Family obligations
and the lack of support from the employer are also significant challenges to a sig-
nificant number of respondents. More than half of the respondents indicated that
unavailability of relevant CPD opportunities limits their professional development.
However, the lack of prerequisite qualifications was not identified as a significant
challenge.

Suggested policies

Asked what recommendations they would propose to encourage and enhance
continuing professional development, respondents made various recommenda-
tions. Many suggested funding for continuing professional development. This sug-
gested that teachers view formal learning as the only legitimate form of CPD. Oth-
ers recommended stronger and more specific measures such as tying promotions
to evidence of continuing professional development

Discussion

Teachers’ qualifications

Majority of the teachers have received initial teacher education and therefore pos-
sess basic subject and pedagogical knowledge. This is similar to the practice in
most countries where a basic requirement for teaching in TVET is a bachelor’s
degree (Gamble, 2013). However, many teachers felt they needed to acquire more
subject specific knowledge and learn about work place technologies. However,
few felt the need to receive pedagogical training. This suggests that they regarded
their pedagogical skills to be adequate while their subject and technical knowledge
to be inadequate. It is not clear why this dichotomy exist. The questionnaire will be
updated to query their perception on the adequacy of their subject, pedagogical,
and practical experience, as well how satisfied they felt with their initial teacher
education.
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Gamble (2013) argues that much of TVET remains largely based on the opera-
tional expertise developed at the point of work. TVET teachers however risk losing
their expertise if they do not have regular contact with the world of work. The low
rates at which TVET teachers participated in lecturer industrial attachments thus
risks blinding teachers to current developments taking place in the world of work
for which they are teaching their students about. Regular contacts between TVET
teachers and workplaces should therefore be institutionalized to ensure that teach-
ers remain in touch with the on goings in the world of work. It is unlikely that Ken-
ya’'s TVET will in future be held in high regard if her teachers loos the operational
expertise on which much of TVET is premised.

Limited use of diverse, and effective forms of CPD

Initial findings suggest that TVET teachers engage in various forms of CPD, but
their underlying conception and therefore the main approach has been towards
formal CPD. Teachers engage in informal CPD practices but these are limited.

More effective methods, such co-teaching, classroom observation, mentoring
and coaching are not frequently practiced. Professional development therefore ap-
pears to be largely solitary with limited group learning. It appears that avenues for
collaborative learning, externalization and combination and internalization of new
knowledge lack (Hargreaves, 2000). Individual teachers lack avenues to share
what they have discovered and help their colleagues learn from them. And in the
same way that they lack avenues to transfer what they know to colleagues, they
lack avenues to receive what their colleagues know. It is essential that avenues for
sharing knowledge are developed and supported. Future studies will investigate
why TVET teachers rarely engage in more collaborative learning practices.

Having adopted a conception of Continuing Professional Development that
largely focuses on formal and university based courses, TVET teachers perceive
CPD to be expensive. Thus, similar to the findings by David & Bwisa (2013) TVET
teachers find costs associated with CPD to be a significant limiting factor. It is
therefore important that teachers are supported on the one hand to meet the costs
associated with Continuing Professional Development, and on the other hand, en-
couraged to adopt diverse forms of CPD that while more effective than university
based courses are more cost effective.

Limited incorporation of what is learnt

The study also suggests that teachers incorporate their learning into their practice.
However, incorporation into practice was limited to updating the content they learn
and less frequently in changing their teaching practices. This may be explained in
part by the heavy focus on subject knowledge reported. Few of the respondents
indicated a strong interest in learning and using new teaching methods.
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Role of reward structure in influencing conceptualization of what legitimate
CPD is

An important implication of this finding is the need to sensitize teachers on the
wider and more effective means of CPD. Given that incentives matter and influence
behaviour and perception, the incentive scheme should be changed to reward
diverse forms of learning. Rewarding informal learning practices would encourage
teachers to identify them as real and legitimate forms of learning.

While the formal policy does not require post graduate qualifications for promo-
tions, it appears that promotions weakly correlate with post graduate qualifications.
The cross tabulation of work experience with job group and the low number of
who teachers reported that their CPD led to a promotion suggest that promotions
are more strongly tied to work experience in years and formal qualifications. Tea-
chers therefore have a stronger incentive to seek formal higher qualifications. To
encourage CPD, it is advisable to tie more strongly promotions and other forms of
career progress to formal and informal learning.

Questionnaire Development

An important aim of the study was to test the data collection instrument for the
main study and guide its refinement. ltems were therefore evaluated on how well
they were responded to. As an example, many of the items that required written
responses were not responded to. When the questionnaire was being issued to
the respondents, they were encouraged to critically review the questionnaire and
give their feedback. Some questions were found to be ambiguous and will be re-
phrased. Others that were found to be repetitive or that did not yield useful infor-
mation will be dropped.

Conclusions and Recommendations

The pilot study yielded new insights into the continuing professional development
of TVET teachers while introducing new questions. One particular question is lack
of interest in teaching methods that could potentially lead to the much desired
improvements in student performance. The pilot study also helped refine the ques-
tionnaire. Some of the items that were found not to yield useful information were
dropped. To help refine the data collection instrument further, factor analysis of the
questionnaire shall be done.
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1 Uvod

Koncepcia prirodovedného vzdelavania v sucasnosti kladie stale vacsi déraz na
rozvoj sposobilosti vedeckej prace, pretoze orientovanie sa len na poznatky sa javi
ako nepostacujuce v kontexte rozvoja prirodovednej gramotnosti (Orolinova & Ko-
tulakova, 2014). Uvedené potvrdzuju mnohé vyskumy, ktoré poukazuju na zakladné
nedostatky vo vzdelavani: preferuje sa studium tedrie pred rozvojom pozadovanych
sposobilosti, ziaci nemaju dostatok prilezitosti riesit realne problémy z bezného zi-
vota, prevladaju deduktivne vyucovacie metody, realizuju sa demonstracné pokusy,
hodnotenie je zamerané na preukazanie pozadovanych izolovanych teoretickych
vedomosti (Tomengova, 2012). Zda sa, ze prevladajuci transmisivny pristup v priro-
dovednom vzdelavani neprinasa o¢akavané vysledky zo strany slovenskych ziakov,
ktorych prirodovedna gramotnost je pod priemerom krajin OECD. Neuspokojivé
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vysledky su zaroven impulzom k zavadzaniu zmien pristupov vo vyucovani na Sko-
lach, v snahe zvrétit tuto neziaducu situaciu (PISA, 2019; Miklovicova a kol., 2017).

Rozvijanie prirodovednej gramotnosti je ukotvené aj v cieloch inovovaného
Statneho vzdelavacieho programu, ktory ziakom umoznuje ,manipulovat’ s kon-
krétnymi predmetmi, pozorovat javy, merat, vykonavat experimenty, vzajomne
diskutovat, riesit otvorené ulohy, praktické a teoretické problémy. Ziacke obja-
vovanie, badanie, skumanie su zakladnymi pristupmi, ktoré umoZriuju nielen
osvojit' si nové vedomosti, ale aj zaklady spdsobilosti vedeckej prace* (Statny
pedagogicky ustav, 2015).

Na potrebu osvojovania si zru¢nosti apeluje aj sucasny trh prace, v ktorom sa od
zamestnancov vyzaduju Specifické spdsobilosti, napriklad pracovat s udajmi a vy-
hodnocovat ich, navrhovat postupy, rozhodovat sa na zaklade vytvorenych zaverov,
kriticky mysliet, pracovat v time a pod. (Martinak, 2016; Haile a kol., 2017).

Ako rieSenie sa ukazuje pristup znamy ako vyskumne ladena koncepcia prirodo-
vednéeho vzdelavania, ktora by umoznila nielen prepojenie potrieb zamestnavatelov
so vzdelavacim systéemom, ale zaroven by viedla k induktivnemu poznavaniu princi-
pov okolitého sveta, k ich aplikacii v problémovych situaciach, k rozvoju kritického
myslenia i k nadobudnutiu vyssSie spominanych spdsobilosti (Rocard, 2007).

2 Teoretické pozadie

Ak hovorime o spdsobilostiach vedeckej prace - jednej zo zloziek prirodovednej
gramotnosti, mame na mysli vSeobecné zruc¢nosti jednotlivca vyuzitelné v pracov-
nom aj beznom zivote (Kire$ a kol., 2016). Vo vyskume vychadzame z klasifikacie
na zaklade intelektualnej narocnosti, resp. veku Zziaka, podla ktorej spdsobilosti
delime na zakladné (tzv. nizZSie), za ktoré sa povazuje sposobilost pozorovat, usu-
dzovat, predpokladat, klasifikovat, merat a integrované (tzv. vysSie), ku ktorym
patri spdsobilost interpretovat data, kontrolovat premenné, formulovat hypotézy,
experimentovat, konstruovat tabulky a grafy, opisovat vztahy medzi premennymi,
tvorit zavery a zovSeobecnenia (Beaumont-Walters & Soyibo, 2001; Colvill & Pat-
tie, 2002; Held a kol., 2011).

Na Slovensku sa realizovalo viacero projektov (napriklad Fibonacci, SAILS, Pri-
Sci-Net, Establish a i.), ktoré sa zavadzanim konstruktivistickych prvkov usilovali
0 zmenu pristupu vo vyucovani prirodovednych predmetov na zakladnych skolach.
V skolskom roku 2016/2017 rozbehla Indicia n. o. pilotny projekt ExpEdicia, kto-
rého zamerom je vytvarat Skolské prostredie, ktoré v Ziakoch vzbudzuje nadsenie
z vlastného objavovania, experimentovania a poznavania zakladnych prirodoved-
nych (biologickych, fyzikalnych, chemickych a geografickych) konceptov okolitého
sveta (ExpEdicia, n. d.). Co sa tyka predmetu chémia, ucitelia maju k dispozicii
subor priblizne 100 vyskumne ladenych aktivit, ktoré svojim charakterom napifiajt
obsahovy i vykonovy Standard pre 7., 8. a 9. ro¢nik zakladnej skoly. Vzdelavacia
¢innost je zamerana na tematické celky Latky a ich vlastnosti, Premeny latok,
ZloZenie latok, Vyznamné chemické prvky a zluceniny a Zluceniny uhlika, ku
ktorym su vytvorené pracovné listy i metodicke prirucky.
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3 Charakteristika vyskumu

Hlavnymi cielmi nasho vyskumného Setrenia bolo zmapovat spésobilosti vedeckej
prace medzi ucitelmi zapojenymi v projekte ExpEdicia, t. j. zistit ako su spdsobilosti
vedeckej prace ucitelmi vnimané a rozvijané na hodinach chémie. Nakolko sme
realizovali podobny vyskum s ucitelmi z praxe, ktori sa projekiu ExpEdicia nezu-
castnili (Priskinova, Kotulakova, & Held, 2020), ziskané vysledky z rozhovorov sme
sa rozhodli pouzit pri komparacii s ,,ExpEdiénymi“ ucitelmi. Nasim dalSim cielom
bolo pomocou analyzy rozhovorov identifikovat, ¢i stale prevlada tradi¢ny (prevaz-
ne deduktivny) pristup alebo sa vo vyuc¢ovani uplathuju aj prvky vyskumne ladenej
koncepcie. V neposlednom rade sme svoju pozornost upriamili aj na spésoby a for-
my hodnotenia Ziakov za Ucelom urdit, aku doélezitost uditelia pripisuju poznatkom
a sposobilostiam v procese hodnotenia svojich Ziakov.

Na dosiahnutie nasich cielov sme si v nasej kvalitativnej studii zvolili metddu
individualneho semistrukturovaného rozhovoru, ktora umoznila uplatnenie viastnej
perspektivy a skusenosti jednotlivcov (Adams, 2015). Pouzita metdda jednak za-
bezpecila podobné smerovanie rozhovorov a zaroven respondentom poskytla ma-
ximalnu vol'nost odpovedi (Hendl, 2005).

Nasu vyskumnu vzorku tvorilo 5 ucitelov chémie (z celkoveho poctu 10 ucitelov
chémie aktualne zapojenych do projektu ExpEdicia, 3 ucitelia projekt opustili po
prvom roku pilotaze). Ich blizSia charakteristika je uvedena v Tab. 1. Ucitelia, s
ktorymi sme uskutoénili rozhovory, maju za sebou réznu dizku pedagogickej praxe,
avSak pocet rokov participovania na projekte je rovnaky. So ziakmi zrealizovali viac
ako polovicu z celkového poctu vytvorenych chemickych aktivit.

Tabulka 1. Vyskumna vzorka

Ucitel' | Aprobacia Dizka praxe (roky) Pilotaz projektu (roky)
1 chémia-matematika 10

2 chémia-matematika 36 3

3 chémia-bioldgia 3

4 chémia 3

5 chémia-biologia 33 3

Stratégia nasho vyskumu vyzadovala pracu so vzorkou, ktora sa vyznacuje urcitymi
vlastnostami, preto sme sa rozhodli pre zamerny vyber respondentov (Proksa, Held
a kol., 2008). ,,ExpEdicni* ucitelia su priamo vedeni k induktivnej vyucbe prostred-
nictvom odbornych skoleni, ktoré absolvuju dvakrat ro¢ne.

Rozhovory prebiehali na zakladnych skolach, kde ucitelia poésobia, a boli nahra-
vané pomocou mobilného telefonu. Ziskany zvukovy zaznam sme nasledne pod-
robili doslovnému transkriptu. Priemerna dizka trvania rozhovoru bola 40 minut.
Ucitelov sme uistili, ze ziskané udaje budu anonymné. Doslovnym prepisom rozho-
vorov sme ziskali 55 normostran textu. Reliabilitu vyskumu dokumentujeme opisom
metody zberu dat a podmienok realizacie vyskumu. V zaujme preukazania validity
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vyskumu sme vysledky podlozili replikami ucitelov.

Ziskané data z rozhovorov sme vyhodnocovali pomocou metody fenomenolo-
gickej interpretacie, pricom skumany ,,fenomeén* predstavovali spésobilosti vedec-
kej prace. Podstatou tejto metody je zameranie sa na osobnu skusenost, ktora
je popisovana prostrednictvom jazyka, ktory je tejto skusenosti ¢o najblizsie, bez
zahrnutia teoretickych konstruktov (Hendl, 2005).

4 Interpretacia vysledkov a diskusia

Kazdy rozhovor sme zadinali otazkou, ktorou sme sa pokusali zistit, ktoré ciele po-
vazuju ucitelia za dolezité vo vyucbe chémie na zakladnej skole. Okrem budovania
si pozitivneho postoja ku chémii sa za podstatné povazovalo osvojovanie si spo-
sobilosti vedeckej prace: ,,(...) podla mria vzbudenie zaujmu o predmet, ziskat’
nejaké tie spdsobilosti vedeckej prace, to znamena vykonavat pokusy, robit
experimenty...”

Dalsi dolezity ciel, na ktory ugitelia poukazali bol, aby si ziaci prepajali chemické
poznatky s kazdodennym Zivotom: ,,(...) pre mna je délezité, aby si Ziak vytvoril
pozitivny vztah ku chémii skrz tu vyucbu a zaroven ziskal na tej zakladnej Skole
aspon tie zakladné predstavy o tom, ako ta chémia funguje v beznom Zivote. "

Na zaklade odpovedi ucitelov mézeme skonstatovat, ze sa stotoznovali s cielmi
inovovaného Statneho vzdelavacieho programu. Z vypovedi bolo zrejmé, ze termi-
noldgia spdsobilosti vedeckej prace im nebola neznama. Zaznamenali sme dokon-
ca pripad, kedy ucitel registroval ich delenie na nizsie a vyssie. Rozvoj spdsobilosti
vedeckej prace ucitelia davali do suvislosti s realizaciou experimentov, pri ktorych
ziaci formuluju hypotézy, hladaju spbésoby ich overenia, kontroluju premenné,
pozoruju a na zaklade zisteni tvoria zovseobecnenia. Jeden z ucitelov to popisal
nasledovne: , Rozvijat’ spbsobilosti vedeckej prace znamena realizovat” s nimi
(so Ziakmi) zamerné ¢innosti, ktoré viastne budu tu danu spésobilost rozvijat,
podla toho, na ktoru sa zameriam...(...) oni ani nevedia, Ze ich rozvijaju, ale ja to
s nimi zamerne cviéim...”

Pri konfrontacii ucitelov s jednotlivymi sposobilostami vedeckej prace nas zau-
jimalo, ako ich ucitel vnima, ¢o si pod nimi predstavuje a na ktoré momenty sa pri
ich rozvijani Specialne zameriava.

Sposobilost pozorovat uditelia pokladali za jeden zo zakladnych spdsobov
zberu dat, ktorym ziaci identifikuju podobné a odliSné znaky pozorovaného javu,
urc¢uju jeho zakladné ¢rty, rozlisuju potrebné detaily a cielene zapajaju viacere
zmysly - nielen zrak, ale napriklad aj hmat, ¢uch alebo sluch: ,No ked’ sa snazim
u nich rozvijat” spbsobilost” pozorovat, tak v prvom rade im nachystam viaceré
latky, ktoré maju nie¢o rovnaké, niec¢o odliSné a potom u Ziakov sledujem, i
si tu latku aj chytia do ruky alebo nechytia, ¢i to pozoruju len o¢ami alebo to
pozoruju aj hmatom.

Azda najvacsiu tazkost pre ucitelov predstavovalo definovanie spdsobilosti usu-
dzovat a uvedenie konkrétneho prikladu jeho rozvoja na vyucovacej hodine. Niek-
tori uditelia sa zhodli v tom, Ze usudzovanie samo o sebe nie je mozné vynat, pre-
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toze je prepojené s dalSimi sposobilostami, napriklad predpokladat, tvorit zavery
a zovSeobecnenia: ,(...) ked' (Ziaci) maju nejaky predpoklad, tak sa to snazime
nejako zdbvodnit, ¢iZze vilastne oni tym, ¢o poznaju z bezného Zivota alebo
Z nejakych svojich vedomosti, ktoré maju, tak sa snazia usudzovat, Ze preco je
to tak (...) Cize to suvisi s tym zdbvodriovanim.”

Na vyslovenie uréitého usudku musi ziak vediet zovSeobecnit informacie, ktoré
nadobudlo pozorovanim (Lapitkova a kol., 2015). Hoci aktivity v projekte smeruju
k induktivnej tvorbe usudkov - konkrétne informacie su podkladom pre vSeobecné
vysvetlenia, ucitelia tuto skutoc¢nost v ramci rozhovorov neuvadzali.

Pod sposobilostou predpokladat ucitelia rozumeli nabadanie ziakov k vytvaraniu
predpokladov na zaklade predoslych pozorovani a skisenosti s danou latkou, t. j.
nejde o ziadne neuvazené hadanie alebo tipovanie. Ziaci vyslovuji vrok o tom, ze
sa nieco udeje v blizkej buducnosti. Typickou ¢rtou predpokladu je podla ucitelov
to, zZe je formulovany vlastnymi slovami a ze si nekladie narok na neomylnost: ,(...)
aby si (ziaci) nemysileli, Ze to, ¢o je vtom predpoklade ma byt nieCo vedecké, ¢o
musi byt spravne, aby nemali tendenciu pisat ceruzkou, aby nemali chyby, Ze
potom si to vygumujem, aby som to mal pekné.”

V niektorych pripadoch sme si vSimli, ze tvorba hypotéz a vytvaranie predpokla-
dov boli povazované za synonyma.

Z rozhovorov vyplynulo, Ze formulovat hypotézu je ,nieco viac" ako len vytvorit
nejaky predpoklad. Hypotéza by mala byt zdévodnenym predpokladom, v ktorom
je vyjadrena zavislost medzi premennymi. Na ulahéenie pochopenia pojmu zavis-
lost jeden z ucitelov vyuzil analdgiu z bezného zivota: ,Vies ¢o je zavislost? Cim
som starsia, tym mam viac Sedivych viasov (...) rozumie$ slovu zavislost? Ano?
Povedz zavislost na toto...”

Ide teda o oznamovaciu vetu, ktorej pravdivost sa overuje. Ucitelia sa vyjadrili,
Ze je vacsia pravdepodobnost formulovania ,vedeckejSej* hypotézy, ak maju o da-
nom probléme Ziaci dostatok informacii.

Spoésobilost klasifikovat ucitelia spominali v kontexte zaclenovania urcitych
predmetov alebo javov do skupin na zaklade odpozorovanych spolo¢nych vliastnosti
alebo vytvarania tried, do ktorych ziaci zarad'uju objekty a javy podla urcitych kritérii:

,Oni viastne mali vytvorit nejaké kritérium a na zaklade kritéria mali potom
vlastne vytvorit tie kategorie, Cize museli si najskér nejaké kritérium zvolit...“

»(...) Ze deti si vSimaju urcité znaky a potom maju napriklad popis réznych
skupin a podla znakov, ktoré si vSimli, ktoré nasli na danych konkrétnych pred-
metoch, ich zaraduju do skupin.”

Sposobilost merat uditelia spajali s pouzivanim meracich zariadeni, ktoré sluzia
na kvantifikaciu meranych vlastnosti. Objavovalo sa tu napriklad meranie hmotnosti,
objemu, dizky, Sasu, teploty. Usitelia deklarovali, Zze pri rozvijani spésobilosti merat
dbaju na to, aby zZiaci poznali vztahy medzi jednotkami, aby vedeli zvolit vhodny
meraci nastroj, ovladali princip merania. Svoju pozornost uditelia upriamili aj na
presnost merania: ,(...) uvedomit si to, Ze napriklad pri filtracii, ked’ chcem zme-
rat’ ¢as, za ktory sa mi prefiltruje, tak musim mat rovnaky objem suspenzie, aby
to bolo porovnatel'né, tie podmienky, aby boli rovnaké...”

»(...) tu spustite stopky, tam zastavite, musite presne sledovat, ¢iZze to mera-
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nie nie je, Ze nameriam si nejako, ale musim sa presne zorientovat, stanovit’ si
nejaku hranicu odtial’ potial, &im budem merat.“

Experimenty su vhodnym prostriedkom na rozvijanie spdsobilosti experimento-
vat, preto sme zistovali, ¢i sa realizuju na hodinach chémie. Rozhovory s ucitel'mi
potvrdili, ze su sucastou takmer kazdej vyucovacej hodiny. Prave preto sme ich
zaradili z hladiska urovni skiimania na zaklade mnozstva ziakovi poskytnutych infor-
macii - Tab. 2 (Bell, Smetana, & Binns, 2005). Zistili sme, Zze experimenty, o kto-
rych nam ucitelia hovorili pokryvali prvé tri urovne skumania, pricom najCastejsie
spominanymi boli tie, ktoré reprezentovali Strukturované skumanie. V nom ziaci rie-
Sia problem sformulovany ucitefom na zaklade pripraveného postupu v pracovnych
listoch. V potvrdzujucom skumani ziaci potvrdzuju platnost nejakého zakona v ak-
tivite, ktorej vysledok uz poznaju. Prikladom riadeného skiimania méze byt situa-
cia, ktoru ucitel popisal nasledovne: ,Napriklad dnes robili siedmaci hustotu a ja
som im nerozdala pracovné listy, ale hovorim, mate vasu zbierku latok a vedeli
by sme porovnat, ¢ maju menSiu alebo vac¢sSiu hustotu ako voda? (...) Navrhli
ten pokus tak, ako bol navrhnuty aj z ExpEdicie, napriek tomu, Ze ho nevideli.”
Z vypovede je zrejmé, zZe Ziaci su motivovani k rieSeniu problému sformulovaného
ucitelom na zaklade postupu, ktori navrhli sami.

Tabulka 2. Urovne skiimania (Bell, Smetana, & Binns, 2005)
Uroven skumania Otazka (problém)? | Metddy riesenia? | Vysledok (zaver)?

1 Potvrdzujuce skumanie X X X

2 Strukturované skimanie

X X

3 Riadené
skumanie X

4 Otvorené
skumanie

Aj sposobilost konstruovat tabulky a grafy sa trénuje na hodinach chémie. Pre-
bieha to tak, ze ziskané data ziaci usporaduvaju do tabuliek alebo grafov. Pre ziakov
predstavuje najvacsie tazkosti ich samotna konstrukcia: ,Problém je, ak oni (ziaci)
si tu tabul'ku maju vytvorit - kol'ko riadkov, kol'ko stipcov, o do tych riadkov, o
do tych stipcov...”

Ucitelia prizvukovali, ze problémy sa objavuju aj pri orientovani sa v udajoch,
&itani udajov z grafu alebo ur&eni mierky: ,Ziaci mali narysovat’ graf z nejakych
zadanych udajov - ten graf nezacinal od nuly, tak graf mu vySiel aZz na stole,
pretoZe nevie si upravit, Ze nula nemusi byt v rohu niekde, ale méze zacat tym

V pripade tabuliek sa ucitelom osvedcila priprava prehladnej tabulky, do ktorej
sa nasledne dopinaju tdaje. Neskér su Ziaci vedeni aj k vytvaraniu zlozitejich tabu-
liek s postupne pribudajucim mnozstvom udajov, ako aj k vynasaniu dat do grafu.

Mohli by sme povedat, Ze sposobilost kontrolovat premenné ¢i opisovat
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vztahy medzi premennymi patrili k tym menej evidovanym. Odpovede boli skor
intuitivne, pricom vychadzali zo zadefinovania si premennych ako faktorov, ktore sa
moZzu pocas reakcie menit (napr. teplota).

.(...) menia (ziaci) rbzne premenné a sleduju priebeh reakcie, ktoru si pre-
dtym vyskusali, Ze poznaju priebeh reakcie a skuSaju viackrat s tym, Ze menia
rézne premenné ako teplota, mnoZstvo jedného reaktantu, mnozstvo druhého
reaktantu...”

Spoésobilost interpretovat data bola ucitelmi povazovana za klu¢ovu z hladis-
ka syntézy ziskanych vysledkov a porovnavania toho, ¢o sa zistilo, s tym, ¢o bolo
predpokladané. Spajanim réznych Ciastkovych informacii a pozorovanim vzajom-
nych vztahov, ziaci hladaju suvislosti: ,(...) snazim sa ich k tomu viest, Ze aby to,
¢o zistili, namerali, poznacili si, dokazali nejakym spésobom popisat, dat’ do
suvislosti, a teda hlavne aby tomu porozumeli.”

Interpretovanie dat bolo v rozhovoroch Casto vysvetlované ako zhrnutie a odpre-
zentovanie experimentalnych zisteni v ziackej skupine.

Nakolko aktivity spifiaju svoj tcel len pod podmienkou vytvorenia spravnych za-
verov a zovSeobecneni, sposobilost tvorit zavery a zovéeobecnenia bola posu-
dzovana ako jedna z klucovych: ,(...) zaver ako najdélezitejSia bodka, lebo tam
je to zhrnutie a tam je navrat k tomu predpokladu a zdbévodnenie a zovSeob-
ecnenie toho, ¢o sme povedzme pozorovali (...), nejako to zhrnut, dat’ nejaku
reflexiu, diskusiu, ¢o sme zistili, na ¢o to bolo dobré, a &i to je v sulade s tym,
¢o sme ocCakavali.”

Ucitelia sa zhodli v tom, zZe za ziadnych okolnosti ziakov ,,netlacia“ do slov alebo
definicii, ktorym nerozumeju. Dba sa na to, aby boli zavery formulované vylu¢ne
vlastnymi slovami ziakov a sucasne, aby boli vedecky spravne.

V priebehu rozhovorov sme sa dotkli viacerych aspektov suvisiacich s hodnote-
nim. Z hladiska sposobov a foriem skusania sme sa opierali o klasifikaciu podla Tu-
reka (2008). Podla spdsobu vyjadrovania sa ziakov pri skusani, ucitelia preferovali
ustne skusanie. Zdovodnovali to tym, zZe Ziaci maju takto prilezitost zdokonalovat
svoje komunikacné schopnosti. Z hladiska poctu sucasne skusanych ziakov domi-
novalo frontalne skusanie. Zaujimavym spdsobom individualneho skusania sa zdali
byt tzv. openbook odpovede, pri ktorych Ziaci referuju princip aktivity z predcha-
dzajucej vyucovacej hodiny, pricom maju dovolené nahliadnut do svojich zaznamov
v pracovnom liste.

Dalsi z momentov, o ktorom ugitelia v suvislosti s hodnotenim hovorili, boli
tzv. ,vahy znamok", ktoré si v ramci predmetu chémia nastavuju v elektronickej
ziackej knizke. Tie nadobudali polovi¢nu (0,5), Standardnu (1) alebo dvojnasobnu
hodnotu (2). Odlisné vahy znamok vypovedaju o tom, aky maju podiel na celkovom
hodnoteni. Hoci najvac¢siu doélezitost ucitelia pripisuju testom (s vahou 1 alebo 2)
overujucich teoretické poznatky z urcitého tematického celku, pozitivum je, ze ob-
sahuju aj ,praktickejsie” ulohy. Objektom hodnotenia je aj aktivita ziaka (s vahou
1) - zahrhajuca jeho pracu na hodine, kladenie ,dobrych“ otazok ¢i kooperacia
v skupine (s vahou 1). Ucitelia hodnotia aj pracovneé listy (s vahou 1), pricom az tak
nezalezi na ich Uprave, ale prihliada sa skor na spravnost doplnenych predpokla-
dov, zaverov a pod. Uvedené skuto¢nosti nasvedcuju tomu, ze sa uz nehodnoti len
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obsah, ale postupne sa prechadza aj na hodnotenie sposobilosti vedeckej prace.

Hlavnym cielom nasho vyskumu bolo zmapovat spdsobilosti vedeckej prace
v diskurze ucitelov zapojenych v projekte ExpEdicia. Realizacia podobne zamera-
nej kvalitativnej studie (Priskinova, Kotulakova, & Held, 2020), kde vyskumnu vzor-
ku tvorilo 10 ucitelov chéemie, ktori nie su zapojeni do projektu ExpEdicia, umoznila
konfrontaciu ziskanych dat s ,,ExpEdi¢nymi* ucitel'mi.

Vysledky preukazali znacny rozdiel v chapani a rozvijani sposobilosti v prospech
~EXpEdi¢nych® ucitelov. Odpovede ,neExpEdi¢nych® ucitelov boli velmi r6znoro-
de, prevazoval u nich deduktivny pristup, pricom induktivne prvky boli len ojedine-
le. Vacsina tychto ucitelov sposobilosti vedeckej prace neregistrovala a nevedela,
¢o si pod nimi ma predstavit: ,(...) MoZno, Ze ¢lovek keby mi povedal, Ze toto tam
patri, tak ano, to deti robia, Ze je to také automatické.”

~EXpEdi¢ni* ucitelia predstavovali nazorovo konzistentnu skupinu ludi, stotoz-
nenu s cielmi a vedenim vyskumne ladenej koncepcie vyucovania. Nielenze sa
dokazali exaktnejsie vyjadrovat o sposobilostiach vedeckej prace, ale vedeli uviest
konkrétne priklady ich rozvoja v ramci realizacie aktivit na hodinach chémie: ,(...)
ziskat” nejaké tie spbsobilosti vedeckej prace, to znamena robit” experimenty,
(...) zapisat alebo teda nejakym spb6sobom zozbierat tdaje a vyhodnotit ich.”

Dalsim spolosnym menovatelom ,ExpEdiénych® uéitelov bol popisovany
priebeh vyucovacej hodiny, ktory sa od ,tradi¢nej“ vyucovacej hodiny vyrazne
liSi. Pozostava z nastolenia problému, formulacie predpokladu, navrhu postupu,
realizacie samotného experimentu, po ktorom nasleduje diskusia a tvorba zaverov.
Ziaci pravidelne pracuju v skupinach, priom takato forma prace ich uéi poduvat,
diskutovat, robit kompromisy a v neposlednom rade odstranuje aj stres. V celom
tomto procese uditel zastava rolu facilitatora. Dalej sa ucitelia zhodli v tom, ze
ich primarnym materialom k vyucbe su pracovné listy, s ucebnicou pracuju len
sporadicky. U ,neExpEdicnych” ucitelov ucebnica zohravala vyznamnu ulohu
a preferovali skér demonstracné pokusy.

Z rozhovorov s ,ExpEdi¢nymi“ ucitelmi vyplynuli pozitiva a tazkosti suvisiace
s realizaciou vyskumne ladenej koncepcie vyucovania. Z pozitiv okrem trvacnosti
vedomosti a lepsieho porozumenia obsahu, ucitelia uvadzali aktivne osvojovanie si
konceptov ziakmi ¢i manipulaciu s bezne dostupnymi a bezpecnymi latkami. Z taz-
kosti rezonovala najma naro¢nost na pripravu a ¢as. Rozdiely medzi ,,ExpEdi¢ny-
mi“ ucitelmi spocivali predovsetkym v organizovani skupinovej prace, posudzovani
progresu vybranych spdsobilosti u Ziakov a v presnej, resp. menej presnej schop-
nosti o nich komunikovat.

Z hladiska hodnotenia ziakov, ,neExpEdicni* ucitelia pripisuju najvacsiu doélezi-
tost tzv. velkym pisomkam, ktoré slizia na overovanie teoretickych poznatkov z ur-
¢itého tematického celku. Do pozornosti ,,ExpEdicnych® ucitelov sa Coraz viac do-
stavaju sposobilosti, ktorych hodnotenie povazuju za velmi naro¢né. Uvadzanymi
pricinami su napriklad absentujuce skusenosti s ich hodnotenim ako aj chybajuce
hodnotiace nastroje, ktoré by spdsobilosti vedeckej prace zahrnali.
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5 Zaver

Rozhovory s ucitelmi vnimame ako cenné nastroje na ziskavanie realneho pohla-
du ucitelov na vyucovaci proces. Na zaklade ich obsahovej analyzy sme dospeli
k zaveru, ze ,ExpEdi¢ni“ ucitelia eviduju pojmy suvisiace s induktivnym sposobom
vyucby. Na rozdiel od ucitelov, ktori nie su suc¢astou pilotaze projektu, ,,ExpEdi¢ni*
ucitelia sposobilosti vedeckej prace dokazu nielen definovat, ale ich aj vedome
rozvijat. Z tohto vyplyva, Ze rozvoj spdsobilosti vedeckej prace je u ziakov mozny
len za predpokladu, ak su evidované aj ucitel'mi.

Ucitelia zapojeni vo vyssie charakterizovanom projekte vidia zmysel vo vyskumne
ladenej koncepcii pre Ziaka dnesnej doby a jej prvky sa snazia zakomponovavat do
vyucby. Experimenty nie st len moznou alternativou, ale su suc¢astou takmer kazdej
vyuSovacej hodiny a zaroven su cestou k efektivnemu napinaniu cielov predmetu
chémia. Ziaci maju dostatok prileZitosti skiimat a tak vlastnou aktivnou éinnostou
konstruovat svoje poznatky a osvojovat si sposobilosti vedeckej prace. Mdzeme
konstatovat, Zze ucitelia vedeni v projekte ExpEdicia praktizuju induktivny pristup,
vnimaju jeho benefity i Uskalia ako aj progres v spdsobilostiach ziakov. Z rozhovo-
rov vyplynulo, ze napriek pretrvavajucemu hodnoteniu vedomosti, ucitelia sa su-
streduju aj na ziskané sposobilosti, ktorych hodnotenie povazuju za naro¢né.

Ziskané odpovede , ExpEdicnych® ucitelov su konzistentné s cielmi chemicke-
ho vzdelavania. Tito ucitelia su pravidelne skoleni a su stotozneni s myslienkou pro-
jektu. Zapojenie sa do projektu vSak nemusi zarucit chapanie zmyslu a akceptova-
nia induktivnej vyucby, ale v kazdom pripade formuje osobnost ucitela a podporuje
vyskumne ladené smerovanie vyucovacieho procesu. Zo ziskanych udajov z roz-
hovorov nevieme s istotou povedat, ¢i pozitivne vysledky su spdsobené vyskumne
ladenym charakterom aktivit a pravidelnymi Skoleniami ucitelov alebo prave ucitelia
su ti, ktorym takyto spésob vyucby konvenuje a projekt ExpEdicia im poskytuje
priestor pre ich lepSiu realizaciu.
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Introduction

The development of interactive technologies and other free web-based applica-
tions allow teachers, nowadays, to present various types of lessons. With the
development of information technologies, computers have shown themselves as
the most powerful tools to develop students’ ability to query and to support the
teaching of science (Fetaji et al., 2007). In science education, computerized mod-
elling and animations are used for describing, explaining, and predicting scientific
processes. These transitions may promote higher order thinking skills, reasoning
and explanation abilities which are fundamental for the learning of science (Barak
& Dori, 2009).

ICT has the potential to solve real life issues in classrooms in a way that was not
possible before in a traditional classroom setting. The flexible nature of ICT and the
internet especially provide students with the opportunities for research, interac-
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tion, cooperation and collaboration (Cole, 2000). ICT enhances the instructional
process through the arrangement of interactive instructive materials that increase
learner inspiration and encourage easy attainment of fundamental aptitudes. Uti-
lization of different multimedia tools such as TV, recordings, videos and comput-
ers applications provides more challenging and attractive learning atmosphere for
learners of any age (Haddad & Jurich, 2017).

Some of the psychologists found that there is an increase in accuracy of per-
ceiving the context of interactive educational communication in students, while
their memory performance increases as well, and also the intellectual and emo-
tional traits of a person like attention span, ability to distribute attention, ability to
analyse the partner's activity (Blasco-Arcas et al. 2013; Koch & Vogt, 2015). Ziden
et al. (2011) concluded that ICT has a positive effect on the academic accomplish-
ment of students in science subjects. They also found that male students showed
better performance as compared to female students.

According to the Gil-Flores, Rodriguez-Santero and Torres-Gordillo (2017), the
common adoption of ICT in the education system has not influenced Europe’s pol-
icymakers to implement different strategies. Hungary, the Czech Republic, Por-
tugal, Germany, Slovakia and ltaly finance schools that meet certain conditions.
Other countries, such as Spain and United Kingdom, try to equip all schools. In
France, ltaly, Malta, Poland, Portugal, the Ministry of Education cooperates with
private companies, providing incentives for students or families to acquire a laptop
or a desktop computer.

Theoretical background

Why using interactive lessons?
The use of interactive lessons can be a great chance to reduce students’ anxiety.
Application of these types of lessons with ICT could give students not only the op-
portunity to work with each other, but also to feel comfortable and more confident
(Chirimbou & Tafazoli, 2013). In classroom teaching and learning process, the use
of ICT is imperative as it gives chance to both the teacher and the learners to op-
erate, store, control and retrieve data other than to promote self-regulated and ac-
tive learning (Ali, Haolader & Muhammad, 2013). All participants of the interactive
lesson interact with each other, share information, jointly solve problems, simulate
situations, and evaluate the actions of others (Panina & Vavilova 2008).
Advantages of using interactive lessons with ICT:
¢ The educational resources will be available for students who can find them
at websites or digital books.
¢ Students will get the same chance to get education as students from urban
areas. Moreover, they can get video tutorials, educational materials from
teachers by that encourage active participation of everyone in the educa-
tional process;
¢ |t saves time for students because they can learn by themselves at home, as
they don’t have to go to schools or private tutors.
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¢ The system will be a motivation for the young generation to become self-suf-
ficient with the help of ICT (Mahi, 2019).

During interactive lessons students are allowed to use their own mobile de-
vices such a mobile phones and tablets, and the teachers are able to see the
students’ results on their own device (Sadykov & Ctrnactova, 2019a). Couse and
Chen (2010) found that the motivation of primary and secondary school children
increased with the use of tablet computers during the instruction, compared to
traditional teaching.

The study of Bilos et al. (2017) stated that there is a high level of mobile device
usage among secondary school students on a daily basis; smartphones and
laptops in Austria, Czech Republic, Germany. The majority of respondents (90.8%)
were categorized as extensive internet users, while 68% perceived themselves
to be advanced mobile device users. At the same time, the research Nikolopou-
lou and Gialamas (2017) indicated positive perceptions toward mobile devices
among students in different countries, such as Greece, China, ltaly, Northern
Cyprus, Canada, Malaysia. Students’ attitudes were positive, and most of
the students (over 87%) expressed high self-efficacy in using mobile devices.

Yang and Chang (2017), in Taiwan, conducted an experiment with junior high
school students to assess the smartphone to study Geography. The results
showed that the students who learned with the proposed system, in the experi-
mental group, achieved better results by learning with ubiquitous Geography learn-
ing system assistance. Joyce-Gibbons et al. (2018) in their studies conclude that
while most students have access to mobile phones, they are not permitted to go to
school with them.

Learning Management System - LMS:

Matsuuchi et al. (2008) created a computer-supported interactive learning sy-
stem to provide an interactive lesson to all students. They distributed tablets to all
students for their individual use. The system is composed of tablet PCs, a server
machine, and a software for realizing the collaboration between the tablet PCs over
our WLAN, as illustrated in fig. 1. In this system, the tablet PCs for teachers and
students are interactively connected through a server by the WLAN, which covers
our campus.
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Figure 1 The conceptual structure of collaborative learning system

Wessels et al. (2007) developed interactive lectures using wireless networks.
In interactive lectures, all students must be equipped with handheld computers or
notebooks, using several wireless learning devices to interact. The basic software
system with which to run the interactive lecture is designed as a typical client/
server application. The clients for the students use WLAN to get connected to the
server. The figure 2 shows the server architecture of interactive lectures.
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Figure 2 The server architecture of the interactive lecture

Yuusuke Nishiuchi et al. (2010) developed new Terakoya system, which pro-
vides an interactive lesson using Tablet PCs on a WLAN, linking the students in the
dormitory and the teacher in school. In this new system, students and the teacher
cooperate and interact in real time. This system can be used to submit and store
lesson notes or coursework using one tablet PC.
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Figure 3 The Terakoya learning system

Interactive lessons in chemistry

In chemistry, ICT can be an effective tool in teaching and learning (Maresova &
Klement, 2011):

¢ as a part of scientific equipment in order to make measurements and record
data;
¢ to simulate / illustrate experiments that are too difficult, dangerous or time
consuming;
¢ to simulate natural processes, including such as the formation of atoms /
molecules;
e for imaging a very small-range or microscopic processes using a video mi-
Croscope;
¢ to organize and display holistic data using databases, spreadsheets, and
software;
¢ to create high-quality student presentations.
Avinash and Shailja (2013) found that the ICT program is more compelling and
effective than the conventional teaching approach in terms of students’ achieve-
ment scores in chemistry. Bellou et al. (2018) investigated a review of empirical
research on digital learning technologies in secondary chemistry education. Their
results showed that most researchers investigated chemistry topics related to the
particulate nature of matter and used digital learning technologies (including mobile
technologies).

Thera are some examples of interactive lessons using for chemistry teaching at
ISCED 2-3 level:

The PhET Interactive Simulations project (2002) at the University of Colorado
Boulder creates free interactive math and science simulations through an intuitive,
game-like environment where students learn through exploration and discovery
(https://phet.colorado.edu/en/simulations/category/chemistry).
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Virginia site (2016) allowed students to use their mobile devices in class to look
up and share information during class discussions, which facilitated engaged learn-
ing (www.doe.virginia.gov).

Waterloo launched the Open-Science website (2017) to provide free online les-
sons in general chemistry, covering topics from the Canadian 11th and 12th grade
curricula. Each lesson is designed to work as a stand-alone topic and contains
several interactive elements to help students learn (link: https://open.science.
uwaterloo.ca/7) .

Virtual Kids Lab (2017) - this new platform in Japan offers a variety of interactive
experiments online, to allow children aged 10 to 15 years to discover the world of
chemistry through simple and safe experiments (link: www.basf.com).

The Open Educational Resource (OER) textbook (2018) has been written spe-
cifically for students as a reputable source for them to obtain information aligned to
the Utah Chemistry Standards. Every year, the book will be revised using teacher
feedback and with new objectives to improve the book (link: https://www.uen.org/
core/core.do?courseNum=3620 ).

Among the freely available interactive programs and internet portals in chemistry
in the Czech Republic, we can note, for example, Faculty of Science, Charles
University in Prague or Faculty of Pedagogy Masaryk, University in Brno, seconda-
ry schools (Novy Ji¢in, Prerov, Slusovice, Kaplice), Integrated technical school
Benesov. As well as chemistry educational materials and websites:

¢ educational portal E-ChemBook: http://www.e-chembook.eu;

e portal chemistry 2.0-3.0: http://www.chemigjinak.eu;

e portal Faculty of Science, Charles University to support the teaching of
chemistry: http://www.studiumchemie.cz;

e chemistry textbooks: https://eluc.kr-olomoucky.cz;

e chemistry textbook for 8 grades: http://www.zschemie.euweb.cz;

* chemistry textbook for 8-9 grades: http://www.komenskeho66.cz/;

¢ e-learning chemistry: http://data.zsslusovice.cz/24844-chemie

e chemistry for beginners: https://xantina.hyperlink.cz/

e chemistry for 8-9 grades: http://jane111.chytrak.cz/

These portals aim to be an electronic assistant in chemistry, suitable when stud-
ying at the lower or upper secondary schools and other schools, preparing for
graduation and exams in university. We would also like to note that there is no
universal interactive chemistry course, which could be used in all stages of the
chemistry lesson: warm-up, introduction, presentation, practice, evaluation.

The main characteristics of the interactive chemistry lessons

The starting point for creation of the interactive lessons for the ISCED 2 (lower
secondary education) level was a thorough analysis of contents and methods of
the current chemistry subject curriculum at this level in the Czech Republic and
Kazakhstan, and research into the possibility of innovation of the subject matter
and interactive teaching. The reasons for comparing the curriculum of these two
countries are the similar structure and the fundamental educational reform. Our
interactive lessons are created according to the interests, opportunities and pro-
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fessional orientation for lower secondary school students and will be used on the
educational portal http://interactive-chemistry.ru.

The learning goals of this lesson are:

¢ to understand the causal relationships between composition, structure,
properties and behaviour of substances;

* to correct the usage of chemical terminology, symbols of chemical ele-
ments, formulae of compounds and registration of chemical reactions;

¢ to understand the connection between chemistry and everyday life, tech-
nology and society (Sadykov, Ctrnactova, 2019a).

The lesson contains all themes of the current chemistry curriculum for lower
secondary schools, and each theme makes the utmost use of connecting the sub-
ject matter with its practical application; the subject matter is acquired on the inter-
active basis (Sadykov, Ctrnactova, 2017).

Based on the research of Yuusuke Nishiuchi et al. (2010), Matsuuchi et al.
(2008) and Wessels et al. (2007), we developed two models of interactive lessons
(fig. 4) using the educational portal interactive-chemistry.ru. First model of interac-
tive lesson uses the frontal approach, the second model uses the group approach.
The teacher spends most of the class time giving a lecture but asks different type of
questions in-between. These questions are derived from research findings to help
students recognize their conflicted beliefs and misconceptions while discussing
and exchanging ideas with their neighbours or groups.

w4 =] =z

i

A) Interactive lectures with frontal approach B) Interactive lectures with group approach

Figure 4 Two models of interactive lessons: a) with frontal approach; b) with group
approach

In both forms of teaching, all students must be equipped with mobile phones,
tablets or notebooks, using Wi-Fi hotspots to interact. All processed information
can be stored on the educational portal's server. Tools provide specific services
which are visible to and executable by the users.

An example of an interactive lesson on the topic , Types of chemical reactions”
(http://interactive-chemistry.ru/mod/page/view.php?id=16) can be seen on fig-
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ures 5-6. The main purpose of this interactive lesson is to develop understanding
of the different types of chemical reactions. First, the lesson begins with interactive
task 1-2 “According to the video-experiments (1-4), fill in the gaps in a sentence
and find the matched pairs”. Knowledge of four kinds of chemical changes (solid
formation, color change, gas release and heat exchange) from previous lessons
helps students to solve interactive tasks 1-2 (fig.5-6).

Type of chemical reactions

Task 1. According to the experiments (1-4), fill the gaps in a sentence.

Experiment-1. Small amount of sulfur is Experiment-2. Pour about 20 ml of hydrogen peroxide
placed in a deflagrating spoon. heated in a solution (10 %} into a beaker. Add a small teaspoon of
Bunsen burner until it begins to burn, and manganese oxide to a beaker of hydrogen perioxide
then lowered mto a jar of pure oxygen. solution and cover the beaker. Watt about a minute. Use

= " n a candle to lisht a skewer.
[

Combustion in Pure Oxygen (video) Decomposition of hydrogen peroxide (video)

Experim?nr-i P}a.j:;e the iron nail in a Experiment-4. Add copper sulfate solution to
beaker with a solution of copper (II) potassium hydroxide sohution.
sulfate.

— —-
The reaction of Iron with copper(II) The reaction of copper sulfate
sulfate (video) with hydroxide solution (video)

1.The sulfur then flares up mte a much flame, and eventually begins to throw off fumesof sulfur :Egghtm' s

dioxide: +01 — 502

-Cu
2.In a beaker with hydrogen peroxide, adding manganese oxide forms and water. The - green
formation of foam indicates the release of oxygen: 2H,0; — + 02 _JKOH
3. The solution gradually turns and copper is released on the fron nail Fe + CuSOs— - oxygen
+FeSO0s -5

- 2H:0

4. Immediately falls out precipitate of copper hydroxide: CuSOs+ — Ka804 + Cu(OH)2

Figure 5 Interactive lesson on the topic “Types of chemical reactions”

Most chemical reactions can be classified as follows: combination, decomposi-
tion, single displacement and double displacement. The various definitions, anima-
tions, examples and knowledge about chemical properties of an element helped
students to identify the types of chemical reactions correctly. Finally, interactive
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task 3 “what types of chemical reactions are hidden in the table” to develop a
deeper understanding in students (Fig. 6).

In sythesis (combination) reaction two or more In a decomposition reaction. a compound breaks

substances combine to form one new substance. down into two or more substances.

A+ B— AB AR — A + B
Zinc interacts with sulfur to form zink sulfide Decomposition of calcium carbonate due to high

In single displacement reaction. one element In a doubledisplacement reaction, two parts in
displaces another in a compound different compounds displace to form two new
compounds

AB+C— AC +B g i i g
: AB + CD=AD + CB
Neutralization - reaction of acid with hydroxide:

m\t 3 WaH “NaND; | O
+ [l =l + 0

precipitation reacuon
Ba(NOs)z NSO, BaSOs 2NaNO;

Zinc interacts with hydrochloric acid to i J - i::> ﬂ - 'c.: I

form zinc chloride and hydrogen

Task 2 According to the experiment (1-4) find matched pairs

-
single displacement

. .

i 4 decomposition
S —_—

CuS0s+2KOH — o ®

K504 + Cu(OH)2 Fe + CuSOs — Cu
X + FeS04 §+0;— SOz

s - \ _
2H,0,72H20 0, double displacement

Task 3 It is nessesary to correctly determine the type of each chemical reaction
and form a word from the correct letters
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Types of chemical reactions
Combination | Decomposition Single Double
displacement | displacement
Mg + 2HCI — MgCl + Hy N 6) R A
2Fe(OH) ; — Fe,0; + 3H,0 P E Y A
Br; +2KI—2KBr+1, W z A K
2Ag,0 —4Ag + O; S c 0 T
K;PO:+3AgNO; — Ag:PO; |+ 3KNO; S X A T
2Ca+ 0y —2Ca0 E I G R
CuS04+2KOH — K2804 + Cu(OH)2 T ¥ B 0
5$+02— 802 N C A G

Figure 6 Interactive lesson on the topic “Types of chemical reactions”

3 Research characteristics

General Background

The research was carried out from November 2018 to January 2019 on special-
ized school-board information technologies in Karaganda (Kazakhstan). The main
objective of the educational program of the school is development of individual,
creative and research abilities of students in the active study of the use of infor-
mation and communication technologies. This school services 292 students in
grades 7-9 (2 classes in Russian language and 2 classes in Kazakh language are
taught in each year).

Sample
The sample included four classes: 8 C, 8 D, 9 C, 9 D. There was a total of 55
respondents (20 female adolescents and 35 male adolescents), which entailed a
total of 24 hours of experimental action per student. Their age ranged from 13 to
15 years old. For the instruction phase, students were informed about the purpose
of the research, as well as their expected role in it.
Data Analysis
It was aimed at investigating the students’ opinions on the basis of interactive les-
sons. The questionnaire used in this research consisted of ten closed-ended ques-
tions:
1. Do you like interactive lessons with the use of computer presentation?
2. Do you think that interactive lessons are more interesting than traditional
lessons?
3. Was the explanation in the interactive lesson clear enough to understand the
topic well?
4. Do you think that the interactive lessons had too much information, diagrams
and images, so you found it difficult?
5. Was knowledge gained in an interactive chemistry lesson applied in real life?
6. Would you like it if interactive lessons like these could be carried out more
often?
7. Were you interested in solving the tasks using a mobile phone or a tablet?
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8. Do you like the game Kahoot? Is it quick and interesting and does it help you
to check your knowledge?

9. Do you think that solving the tasks in this way is more interesting than with
the traditional method?

10. Would you like if chemistry tasks like these could be solved more often?

The questionnaire used a three-point Likert scale from agree (1), neutral (2), and
disagree (3), and it was selected as being the most appropriate to measure partic-
ipants’ opinions.

4 Results

During the pedagogical experiment, we carried out 24 interactive lessons of chem-
istry for lower secondary students, which were posted on the educational site:
http://interactive-chemistry.ru. Figure 7 illustrates overall eight grades students’
opinions toward interactive lessons. It shows separate answers for all questions.
Students’ answers to the questions were as follows:

The overall 8 grades students’ opinions toward interactive lessons
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80,00%
70,00%

60,00%

50,00%
40,00%
30,00%
20,00%
10,00% I
Q3 Q4 Qs Q6

0,00%
Q1 Q2 Q7 Qa8 Q9 Q1o

m Agree Neutral m Disagree

Figure 7 The overall 8 grades students’ opinions toward interactive lessons

More than the four-fifths of the students (83 %) think that interactive lessons are
more interesting than the traditional lesson and interest in solving the tasks using
a mobile phone or a tablet, compared to just 4 % and 8 % respectively say they
“disagree” in this area. Similarly, 79 % of the students like interactive lessons with
the use of computer presentation and the game Kahoot as well as would like the
interactive lessons to be carried out more often, while less than (17 %) answered
with “no opinion” in this area. Only 8 % of students rate themselves as “disagree”.
In contrast to this, the percentage who prefer interactive tasks instead of the tradi-
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tional solving methods and would like to solve interactive tasks more often is 70,83
%. It is interesting to note that half of the students (50 %) does not think that the
interactive lessons had too much information, diagrams, and images. As a final
point, it is not surprising that approximately 66 % of the students believe that the
knowledge gained in an interactive chemistry lesson can be applied in real life.
Figure 8 illustrates overall of nine grade students’ opinions toward interactive les-
sons. It shows separate answers for all questions. The students’ answers to the
questions were as follows:

The overall 9 grades students’ opinions toward interactive lessons
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Figure 8 The overall 9 grades students’ opinions toward interactive lessons

According to figure 8, it is noticeable that the highest percentage (89 %) of nine
grade students like interactive lessons with computer presentation and believe that
they are more interesting than the traditional lessons.

We can also see that the greatest proportion of students would like if interactive
lessons could be carried out more often. They are also interested in solving the
tasks using a mobile phone or a tablet (85 % and 81 % respectively), while less
than (18%) picked “no opinion” in this area. Similarly, two-thirds of the students (66
%) like the game Kahoot and think interactive tasks are more interesting than the
traditional solving methods. Only 4 % of students said they “disagree”.

There is a smaller percentage of students (7.5 %) who believe that the interactive
lecture had too much information, diagrams and images. Only 29.6 % of the nine
grades students believe that knowledge gained in an interactive chemistry lesson
can be applied in real life compared to the 66 % of students of eight grades.



107 | Timur Sadykov - Hana Ctrnactova

5 Discussions

There are two main problems with using interactive lessons in teaching chemistry.
The first problem is the creation of an interactive lesson, which could be used in
different stages of the chemistry lesson and actively involves students in the edu-
cational process. Nowadays, there are only a few teachers that have the necessary
skills and knowledge to prepare quality interactive materials and applications. The
significant shortage limits the effectiveness of the program for lower-secondary
schools. Aslam and Kingdon (2007), Schwerdt and Wuppermann (2011), Traykov
and Galcheva (2017) attempted to indicate students’ opinions towards interactive
lecturing. For this reason, many interactive learning materials created by commer-
cial publishers do not always match the conception and idea of teachers, and their
main problem is the often high price. The problems that came out more frequently
in the field seem to be related to understanding the lesson’s logic. Chiero and
Beare (2010) concluded in their longitudinal study that ratings for online prepara-
tion lessons were consistently higher than for the more traditional ones, suggesting
that online lessons can be as or more effective at preparing the next generation.
Tondeur et al., (2015) emphasized that access to proper and well-organized in-
frastructure is the main component for teachers to use technology in their edu-
cational practices. Our study, however, showed that more than 75 % of students
enjoy working in an interactive environment and this positively affects their opinions
towards the subject. We suggest that interactive lessons are sizeable teaching ma-
terials, and their verification in practice will require quite demanding and extensive
research.

The second problem is “Which ICT tools can we use in teaching chemistry in
the next 5-6 years?” ICT can be very helpful in education but there is a danger to it:
students might try to learn and solve problems by manipulation without understand-
ing the principles. The tools should challenge the students and encourage them
to make observations and relate them to theory in order to develop a broader and
deeper understanding (Guzman et al., 2013). Rather, access to laptops and other
technologies can be the very first step toward the effective use of technology in the
form of instructional and learning tools (Shapley et al., 2010).

The study (Nikolopoulou, 2018) revealed secondary students’ positive percep-
tions toward mobile learning acceptance and the mobile phone was the predom-
inant device which is used daily by almost all students. The study (Zheng et al.,
2014) stated that laptops can be valuable tools for science instruction, but it also
reconfirmed that effective implementation of technology requires sufficient and
ongoing professional development, robust infrastructure and technical support.
Blackwell (2013) concluded that the use of tablet computers could enable learning
anywhere and at any time. The connection between home and school also allowed
teachers to place the students anywhere in the classroom instead of having them
tied to a computer or an IW. We believe that the combination of mobile phones
and tablets allows several students to perform the activities at the same time, and
this encourages them to interact with each other. For instance, they discussed the
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correct answers of the activities, and they willingly helped their partners if they did
not know the correct answer (Sadykov & Ctrnactova, 2019b).

6 Conclusions

In the first stage of our work, we created and adapted interactive chemistry lessons
for lower secondary schools. We also presented some of the developed methodo-
logical options, which illustrate the ability to use interactive lessons to increase the
activity of students and the effectiveness of the learning process using ICT. The
lessons «Chemistry» which were created are available at the educational portal
http://interactive-chemistry.ru. The great advantage is that since the material is
posted on the learning site, students can work with it in the school as well as at
home.

In the second stage of our work, the students’ opinions toward interactive les-
sons were tested using a simple questionnaire survey. First verification at schools
showed that more than 75 % of the students enjoy working with interactive lec-
tures and this positively affects their opinions towards the subject. In this paper, we
wanted to point out the importance of these lessons, so that the current and future
teachers realize that the use of modern teaching lessons and interactivity in learn-
ing materials for teaching is becoming essential in pedagogical practice.

In the next part, we will therefore focus on verification of the use of interactive lec-
tures in other schools both in Kazakhstan and the Czech Repubilic.
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The authors of many research studies as well as the creators of the state educational
strategies claim that nowadays a transition from a traditional way of teaching to the ac-
tivating methods is needed (Ainsworth a kol., 2004; Barak, 2011). Furthermore, these
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the learning content (Ainsworth a kol., 2004; Barak, 2011; Bétrancourt, 2000). A sur-
vey examining the state of learning of the Digestion in human body topic was realized
in 2018 in the Czech Republic. The questionnaires were filled in by approximately 150
secondary and high school chemistry and biology teachers across the whole country.
On the basis of the results, this topic is perceived as interdisciplinary by the majority
of the teachers, however, there is a lack of materials (f. e. animations) promoting its
implementation into the both subjects equally. Thus, an educational animation was
created in Adobe Flash Professional CS6 programme and afterwards verified using a
pilot study. The animation consists of 26 subanimations which concern the chemical
and biological nature of the topic of digestion in human body. In total 30 secondary
school pupils participated in the pilot study. They were divided into the control group
(that was taught in a traditional way) and the experimental group (where the learning
process was supported by using the animation).

According to the results of the pilot study, the pupils in the experimental group were
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sults than the pupils in the control group.
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1 Uvod

Motivace zaku je v posledni dobé velmi silné diskutované téma (lkwuka, 2017).
Mnoho odbornikd hlasa nutny prechod od tradi¢ni frontalni vyuky k formé atrak-
tivnéjsi pro zaky a ve vysledku i pro ucitele. Zejména v prirodovédnych predme-
tech je tento prechod nutny. Obory chemie, fyziky ale i biologie jsou mnohdy velmi
abstraktni a naro¢né na pochopeni a zakovu predstavivost (Szarka, 2014). Tento
fakt se mimojiné projevuje spise negativnim vztahem zak( k pfirodnim védam. Dle
mnohych autor( je mozné toto vnimani zvratit pouzivanim vizualizacnich prostred-
kli, které budou slozZité deje simulovat, ¢i alespon animovat. Jednim z takovych
prostfredkd, resp. metod, mazou byt vyukové animace (lkwuka, 2017; Kainz & Ja-
kab, 2013).

Cilem autortl bylo ve $kolni praxi ovéfit nové vytvofené vyukové animace (Sar-
boch, 2018), které jsou ur¢ené pro podporu vyuky tématu traveni v lidském orga-
nismu na strednich skolach a druhém stupni skol zakladnich.

2 Teoreticka vychodiska

Jiz od pocatku lidstva je mozné sledovat potreby graficky vyjadrovat urcité situa-
ce Ci pocity. Od pravekych jeskynnich maleb, pres vyvoj vytvarného umeéni az po
moderni grafické programy, které dnes slouzi k mnoha rozlicnym Gcellim. Fakt,
ze Clovék prijima vétsinu informaci z okolniho svéta zejména zrakem, je evidentni.
Podle experimentalné ziskanych dat prijimame 80 % informaci z okolniho prostredi
pravé zrakem (Haupt a kol., 2008). Z prezentace zalozené na kombinaci mluvené-
ho slova a vizualnich poml{icek si posluchac po tfech hodinach vybavi 85 % obsahu
a po trech dnech témér 66 % (Bradbury, 2001). Tato skute¢nost je také jednim
ze zaklad( rozvoje moderniho procesu uceni, kdy ucitel jiz neslouzi jako bezedna
studna suse chrlici informace, nybrz ma za ukol zakim ucivo predkladat v co nejvi-
ce rozmanitych formach tak, aby si oni sami nasli pro né nejvice vyhovuijici cestu k
pochopeni uciva. Jednou z vySe zminénych forem je pravé animace.

Animace mlzeme zaradit mezi dynamické vizualizacni prostiedky (Ainsworth &
Van Labeke, 2004). V sou¢asném dobé panuje obecné uznavany postoj, ze ani-
mace vedou k zefektivnéni vyuky. Vétsina vyzkum( tento postoj skutec¢né potvrzu-
je, jak uvadi napr. studie Bétrancourt & Tversky (2000). Ty porovnaly celkem 17
studii, které se zabyvaly rozdilem mezi uCivem predanym pomoci animaci a u¢ivem
zprostiredkovanym béznéjsimi vyukovymi metodami (vyklad, prace s textem, ...).
Z analyzovanych 17 studii bylo 12 z nich provedeno experimentalné a 5 pfimo v te-
rénu, tedy béhem vyucovaciho procesu. Vysledkem srovnavaci analyzy byl fakt, ze
10 studii prokazalo spise pozitivni dopady pouziti animaci na zaka, 7 zaznamenalo
spise negativni vliv. | dalsi autori hovori o spise pozitivnich dopadech pouzivani
animaci na zaky (lkwuka, 2017; Kainz & Jakab, 2013; Barak & Ashkar, 2011; Stith,
2004; Szarka, 2016).

Z vySe uvedeného odstavce vyplyva, ze animace skytaji Cetna pozitiva ale i jista
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negativa. Prvnim pozitivem je skute¢nost, ze zak si diky animacim vytvori adekvatni
mentalni reprezentaci proces(l a déji a zaroven zmirni kognitivni procesy, které by
musel aplikovat pro spravné pochopeni uciva bez intervence animace (Bétrancourt
a kol., 2000). Prace se statickymi vizualizacnimi prostredky je doprovazena zvyse-
nou mirou aditivnich procest (srovnavani obrazkt, premysleni o naznacené dyna-
mice, identifikovani symbol( apod.), coz mlize byt spojeno s nespravnym pocho-
penim daného jevu. OvSsem pokud zmény v daném déji prezentujeme dynamicky,
co nejpresnéji a vérne, pak muize dojit k odlehc¢eni pracovni paméti zaka a ti mohou
sveé kognitivni procesy zamérit napr. na dokonalejsi pochopeni dané problematiky
(Kuhl a kol., 2011). Dale je pak z podstaty dynamickych a multimedialnich vizua-
lizacnich prostfedkl patrné, ze animace nabizeji vétsi shodu daného jevu s jeho
reprezentaci, nez je tomu u vizualizaci statickych (napf. 2D obrazki).

Dalsim pozitivem animaci je moznost nekteré procesy zrychlit ¢i naopak zpomalit
(napf. pohyb atomu).

Mezi negativa vyukovych animaci mdzeme zaradit napf. pomijivost prezentova-
nych informaci. Animace tedy nenabizi stalou, nybrz prechodnou informaci. Z to-
hoto je patrné, ze dana informace muiZze v pracovni paméti zak( setrvat jen nékolik
vterin a nasledné maze byt vytésnéna informaci dalsi (Bétrancourt a kol., 2000).

Dalsim negativnim faktorem muze byt tzv. ,split attention effect”, neboli ,efekt
roztfisténé pozornosti“, ktery mdze byt u mnoha animaci zapficinén jejich prilisSnou
komplexitou. Néktereé objekty se v nich mohou pohybovat sou¢asné a zaci jsou pak
nuceni rozdélit svou pozornost, coz miize vést k nedokonalému zachyceni pozado-
vanych informaci (Lowe, 2003).

3 Vytvoiené animace na téma Traveni v lidském téle

Animace pouzivané v pilotni studii, o niz pojednava tento clanek, zpracovavaji téma
traveni v lidském organismu. Tato Cast uciva je zanesena do ¢eského stredoskol-
skeho kurikula ve vzdélavacich oborech biologie a chemie (RVP G, 2008). Jiz z to-
hoto faktu Ize usuzovat, ze jde o téma interdisciplinarni, coz potvrzuje i dotaznikove
Setfeni mezi Geskymi uditeli provedené v roce 2018 (Sarboch & Tepla 2018). Set-
feni bylo realizovano v roce 2018 a zucastnilo se ho zrhuba 150 stfedoskolskych
&i zakladoskolskych ugitelli chemie a biologie z celé Ceské republiky. Usitelé vidi
téma traveni v lidském organismu jako mezioborove, nicméne v soucasne dobe je
podle nich vyuc¢ovano zejména v biologii. Uvitali by proto vyukové materialy, kieré
by jim umoznily toto ucivo predavat zakiim v obou predmétech a zaroven poznatky
z jednotlivych obord propojovat (Sarboch & Tepla 2019). K tomuto Gcelu byly au-
tory ¢lanku vytvoreny mezipredmétove interaktivni vyukové animace v animacnim
programu Adobe Flash Professional CS6.

Animace se sklada z jedné uvodni a dvaceti péti dilcich animaci, které jsou
usporadany do skupin podle jednotlivych organt travici soustavy. U kazdého od-
dilu (organu) je na zacatku animace, ktera shrnuje pochody a déje v daném useku
travici soustavy probihajici. Pravé tyto uvodni animace mohou byt vyuzity pfi vy-
uce mladsich zakl v nizsich rocnicich. Dalsi animace v daném oddilu postupné
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rozsiruji animaci uvodni. VétSina animaci je koncipovana mezioborove, tzn. jsou
v nich spojovany principy chemicke i biologické. Vsechny dil¢i animace je moz-
né ovladat pomoci animacnich tlacitek ,,zacatek, zpét, prehravani, pauza, vpred,
konec“. Zaroven je mozné u kazdé animace zapnout ¢i vypnout doprovodny text,
ktery popisuje pravé probihajici déj. Tyto skuteCnosti vytvari z celkového animacni-
ho programu interaktivni vzdélavaci material (Obr. 1). Mezipredmetove vztahy jsou
v animacich podporeny zpracovanim anatomicke, ale i fyziologické a biochemicke
stranky travicich procesu.

Hlavnim smyslem vyukové animace je zvyseni efektivity vyuky tématu traveni v
lidskem téle na strednich Skolach. S tim souvisi i moznost vyuziti této animace napr.
pfi samostudiu zak(. Program je mozné vyuzit jak v klasickych vyucovacich hodi-
nach, tak v hodinach seminarnich (Sarboch & Tepla, 2018).

Animace i s doprovodnym vyukovym textem je volné stazitelna na webovych
strankach www.studiumbiochemie.cz/traveni2.html. Po zapnuti animace se objevi
zakladni okno, ve kterém je nahore uveden nadpis, vpravo pak interaktivni obrazek
lidskeho téla. Pod nadpisem se prehrava uvodni animace Po zhlédnuti ¢i presko-
¢eni Uvodni animace, je mozné kliknout na kterykoli organ na interaktivnim obrazku
lidského téla (kromé jater a slinivky brisni - ty nejsou v animacich zpracovany) a
nahrat tak dil¢i animace vztahujici se k danému organu. Jednotlivé dil¢i animace je
poté mozné nahravat kliknutim na prislusné sede ovalné tlacitko. Kazda dilci ani-
mace je doprovazena doplnujicim textem. Posun textu odpovida logickym zménam
situaci v samotné animaci (Sarboch, 2018).

zde se objevuji
nadpis animace  tlagitka k dil&im

vlastni animace animacim

Trdveni v lidském téle

Vitejte v trdvici soustavél

nejfantasti¢téjSich soustav lidského téla.
Pojd'me spoleéné nakouknout do zdkouti
a taji trdvicich procesi.

Co je na zaédtku, vime.
Co je na konci, také dobFe vime...
Ale co je mezitim...? :)

: , interaktivni obrdzek
. - . asova a . . -
animaéni tlagitka EasoNG oo lidského téla

Obrazek 1 Rozlozeni animacniho okna
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4 Charakteristika vyzkumu

Pilotni Setfeni bylo provedeno na Ceskeé stredni skole v roce 2018 ve 3. roCniku
Ctyfletého gymnazia v predmétu biologie a zuc¢astnilo se ho 30 zaki, ktefi byli pro
Ucely pilotniho Setreni rozdéleni na kontrolni (14 zak() a experimentalni skupinu
(16 zakd). Zaci kontrolni skupiny byli vyugovani tradiénim zptisobem bez pouzivani
animaci ve vyuce, tedy béznym zplsobem, na ktery byli doposud zvykli (vyklad,
kresleni obrazk(, prace s 3D modely, ...). Zaci experimentalni skupiny byli vyu¢o-
vani s podporou vzdelavacich animaci. V obou tfidach vyucoval tentyz ucitel.

Cilem pilotniho Setreni bylo zjistit, jaky vliv ma pouzivani zminénych animaci na
vnitrni motivaci zaka (konkrétné na zajem zaka o probiranou latku, uvédomeni si
jeho nabitych schopnosti ve vztahu k probirané latce, na ochoté vkladat do poro-
zuméni usili a vnimani vyznamu probirané latky) a téz na zakovy poznatky tykajici se
probirané latky.

Byly stanoveny nasledujici vyzkumné otazky:
* Existuje statisticky vyznamny rozdil mezi tradi¢ni vyukou a vyukou, béhem
které se pouzivaji vzdélavaci animace, ve vztahu k vnitini motivaci zak(?
e Existuje statisticky vyznamny rozdil mezi tradi¢ni vyukou a vyukou s podpo-
rou animaci ve vztahu k dosazenym znalostem ve vyuce chemie?

Pro zjisténi vlivu vzdélavacich animaci na motivacni orientaci zak( byly v ramci
pilotniho Setfeni pouzity dva typy standardizovanych dotaznikd (vstupni Pre dotaz-
nik a vystupni Post dotaznik) a znalostni test (vstupni Pre test a vystupni Post test).

Vstupni Pre dotaznik vznikl vybérem 16 tvrzeni z nastroje MSLQ (Motivated
Strategies for Learning Questionnaire) (Pintrich, Smith, et al., 1991) takovym
zpUsobem, Ze kazdé tvrzeni nalezelo k jedné ze ¢tyr zvolenych skal: vnitini cilova
motivace, vnéjsi cilova motivace, sebeucinnost v u¢eni, uvédomeéni vlastni zo-
dpovédnosti pfi u¢eni se. Dotaznik byl pouzit v ramci Setfeni v experimentalni i
kontrolni tridé na zacatku 1. vyuc¢ovaci hodiny jesté pred zarazenim animaci do
vyuky v experimentalni tride.

Vystupni post dotaznik vznikl vyberem 25 tvrzeni z nastroje IMI (Intrinsic Motiva-
tion Inventory) (McAuley et al., 1989; Ryan, 1982) takovym zplsobem, Ze kazdé
tvrzeni nalezelo k jedné ze ¢ty zvolenych skal: zajem/potéseni, usili/dulezitost,
uvédoméni si svych schopnosti, hodnota/uzite¢nost. Ve vSech pfipadech se
jednalo o skaly vnitrni motivace. Post dotaznik byl vytvoren ve dvou variantach dle
skupiny, ve které byl pouzit. Post dotaznik (Post dotaznik A) zaméreny na pouziti
animaci ve vyuce byl upraven tak, aby tvrzeni jasné smerovala k pouziti animaci ve
vyuce a Post dotaznik (Post dotaznik B) zaméreny na bézny styl vyuky byl upraven
tak, aby tvrzeni jasné smérovala k tradicnimu stylu vyuky. Vystupni dotaznik byl vy-
pInén na konci druhé vyucovaci hodiny, ve ktere byli zaci experimentalni skupiny jiz
vyucovani s podporou vzdélavacich animaci.

Oba nastroje byly vyuzity jiz v ¢etnych vyzkumech sledovani motivacni orientace
74kl ve vztahu k prirodoveédnému vzdélavani (Gibbens, 2019; Vojit a kol., 2018;
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Kuncova a kol., 2018; Téthova, 2018; Mika, 2017; Smejkal at al., 2016; Skorsepa,
2015; Stratilova Urvalkova, 2014).

Pro zjisténi urovné dosazenych studijnich vysledkd Zaci v ramci pilotniho Setreni
vyplnovali znalostni test, ktery byl vzdy pouzit dvakrat, a to na zacatku (Pre test) a na
konci Setreni (Post test). Tento test byl zcela identicky pro experimentalni i kontrolni
tridu.

Ziskana data byla zpracovana statistickym programem IBM SPSS Statistics 25
(IBM Corp., 2017) za pouziti vybranych statistickych metod. Jednalo se o anonym-
ni Setreni.

5 Interpretace vysledku

Nize jsou predstaveny nékteré vysledky, k nimz se dospélo na zakladé statisticke
analyzy dat ziskanych z vystupnich post dotaznikl a znalostnich testa.

Nejprve u vSech zadanych dotaznik( byla vypoctena reliabilita vysledkl pro kaz-
dou $kalu. Reliabilila byla zhodnocena prostrednictvim koeficientu Cronbachovo
alfa. Vypoctené hodnoty této miry reliability byly na pozadované arovni, nebot hod-
nota koeficientu prekracuje témer u vSech skal vSeobecné prijimané minimum 0,7
(Nunnally, 1978; DeVellis, 2012; Kline, 2011), reliabilita zbyvajici skaly se k této
hodnoté blizi. Ziskana data jsou tedy vnitiné konzistentni a Ize je povazovat za spo-
lehliva. Na zakladé konfirmacni analyzou ovéreného modelu (Skorsepa, Smejkal,
2015) byly vypocteny 4 nové proménné jako prdmér jednotlivych polozek z post
dotazniku: zajem/potéseni, usili/dilezitost, uvédoméni si svych schopnosti, ho-
dnota/uzite¢nost.

Pred nalezenim odpovedi na prvni vyzkumnou otazku, jsme nejprve v ramci pi-
lotniho Setreni zjistovali, zda existuje statisticky vyznamny rozdil mezi kontrolni a ex-
perimentalni skupinou ve vztahu k odpovedim na polozky z Post dotazniku B, tedy
ve vztahu k vnimani pouze tradicni vyuky. Jako vhodnou statistickou metodu jsme
vzhledem k povaze dat (data vykazovala normalni rozdéleni) pouzili dvojvybérovy
t-test. Vysledky testu odhalily, ze priimérné hodnoceni jednotlivych sledovanych
proménnych bylo u zak( experimentalni skupiny a u zak( skupiny kontrolni stejné
(p hodnota byla u vSech test vétsi nez 0,05). Z vysledku Ize vyvodit, Ze zaci experi-
mentalni i kontrolni skupiny pfi tradi¢nim pojeti vyuky pocituji témér obdobny zajem
o probiranou latku, do porozumeéni probiraného obsahu vkladaji srovnatelné usili,
na stejné urovni si uvédomuiji své schopnosti (pocit zvladnuti uciva) a obé skupiny
podobné pocituji vyznam probirané latky.

Pro zjisténi rozdilu mezi vnimanim tradi¢niho pojeti vyuky a vyuky s podporou
vzdélavacich animaci ve vztahu k vnitini motivaci zak( byla porovnavana data ziska-
na od experimentalni skupiny. Konkretne byla porovnavana data ziskana z odpovée-
di na polozky dotazniku B s daty ziskanymi z dotazniku A, oba dotazniky vyplnili titiz
zaci. Vzhledem k nenormalnimu rozdéleni nékterych dat byl pouzit neparametricky
Wilcoxon(lv test, ktery se aplikuje na parova data. Test ukazal, Ze tito zaci (tedy zaci
experimentalni skupiny) hodnotili 3 ze 4 sledovanych promeénnych (skal) signifi-
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kantné lépe v hodinach s podporou animaci nez v tradi¢nich hodinach (p hodnota
byla u téchto proménnych mensi nez 0,05). Vécna vyznamnost byla posuzovana
prostrednictvim koeficientu r a bylo zjiSténo, ze pouzivani vzdélavacich animaci ve
vyuce ma velky pozitivni efekt na témér vsechny slozky vnitini motivace zaku pfi
vyuce prirodovédnych predmétll (zajem/potéseni, r = 0,57; uvédoméni si svych
schopnosti, r = 0,46; hodnota/uzZite¢nost, r = 0,51) a mensi pozitivni efekt na
usili/ddlezitost, r = 0,28.

Druhym cilem naseho pilotniho vyzkumu bylo zjistit, jaky vliv ma zarazeni vzde-
lavacich animaci na zakovy poznatky, které se tykaji probirané latky. Porovnanaly
se rozdily mezi: (i) vysledky Pre testl mezi experimentalni a kontrolni skupinou; (ii)
vysledky Pre testl a naslednych Post testd v ramci stejnych skupin (tedy v ramci
kontrolni a taktéz v ramci experimentalni skupiny) a (iii) vysledky Post testl mezi ex-
perimentalni a kontrolni skupinou. Vzhledem k povaze ziskanych dat, které nemely
normalni rozdeleni, byly pouzivany neparametricke testy: pro parova data byl pouzit
Wilcoxonoviv test, pro dva nezavislé vybéry Mannoviv-Whitneyoviv test. Oba tes-
ty porovnavaji hodnoty mediant (Mdn).

ad i) Porovnanim vysledkll znalostniho Pre testu mezi zaky kontrolni a experi-
mentalni skupiny nebyl na pocatku pilotniho Setreni zjistén statisticky vyznamny roz-
dil (U = 567 000, p = 0,16, Mdn,__ .= 8,54, Mdnexperimentalni =10,50,r=0,27).Z
vysledkU testu Ize usuzovat, Zze znalosti Zak( byly na poc¢atku Setreni srovnatelné (p
hodnota je vyrazné vétsi nez 0,05 a vécna vyznamnost r je pomérné nizka).

ad ii) Porovnanim vysledkd znalostniho Pre testu a nasledného Post testu byl
zjistén posun zakd obou skupin ve vztahu k dosazenym znalostem. Zjistilo se, ze
pouze zaci experimentalni skupiny dosahli statisticky signifikantné lepsich vysledk
z Post testu (Mdnpost ot = 14,286) nez z Pre testu (Mdnpre st = 10,50), Z =-2,49,
p = 0,01. Co se tyka vécné vyznamnosti Ize konstatovat, ze tento rozdil byl veliky
(r=0,47).

ad iii) Porovnanim vysledku znalostniho Post testu se Zjistilo, ze Zaci experimen-
talni skupiny (Mdnexperimentalni = 14,29) dosahli statisticky vyznamne lepsich studij-
nich vysledk( ze znalostnich Post testd oproti zakim skupiny kontrolni (Mdn,
=10,47), U =36 000, p = 0,002. Ve vztahu k vécné vyznamnosti Ize konstatovat,
ze tento rozdil byl veliky (r = 0,58).

6 Zaveér

V ¢lanku byl predstaven soubor animaci na téma Traveni v lidskem téle. Soubor byl
vytvaren s dlrazem na mezipfedmétové vztahy.

V ramci pilotniho Setfeni bylo nasledneé zkoumano, jaky vliv mélo zarazeni tohoto
souboru do vyuky na stredni Skole. Konkrétné bylo zjiStovano, jaky vliv ma pouziti
zkoumanych animaci na vnitfni motivacni orientaci Zzakd a na dosazeni jejich znalos-
ti. Bylo zjisténo, ze pouzivani predstaveného souboru animaci ve vyuce ma veliky
pozitivni efekt na 3 ze 4 sledovanych $kal vnitini motivace zakud (zajem/potéseni,
uvédoméni si svych schopnosti, hodnota/uzite¢nost) a mensi pozitivni efekt na
$kalu usili/duleZitost.
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Pokud se tyka dosazenych znalosti, bylo zjisténo, ze zaci experimentalni sku-
piny dosahli signifikantné vyznamné lepsich studijnich vysledkd nez Zaci skupiny
kontrolni.

Podékovani:
Tvorba prispévku byla podporena grantovym projektem Progres Q17 a progra-
mem Univerzitni vyzkumna centra UK ¢. UNCE/HUM/024.
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