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Application of the Mathematical Skills in chemistry tasks

Vyuziti matematické gramotnosti v chemickych ulohach

Jan Brizd’ala, Eva Stratilova Urvalkova

Department of Teaching and Didactics of Chemistry, Faculty of Science, Charles University,
Prague, Czech Republic

e-mail: jan.brizdala@natur.cuni.cz

Abstract:

The concept of Mathematical Skills refers to an ability when the mathematical knowledge is effectively and
efficiently used to solve real problems. This ability is important for student of chemistry not only in chapters of
chemical calculations. It is used also in topics, such as molecular shapes, interpretation of statistical data,
describing the properties of functions, etc. Development of Mathematical Skills is important for understanding
chemistry problems. The radiocarbon fating in archaeology is often easily understood by students, but the
calculation of age of object is more difficult for them for it requires the ability of solving the exponential equation.
Similarly, students often learn the sizes of bonding angles in molecules as simple facts with no attempts to deduce
it. There was created a concept of a didactic test to verify the level of mathematical skills of students of the 4th
grade of grammar schools and a pilot testing was conducted.

Keywords:

mathematical literacy, chemistry education, didactic test

Abstrakt:

Matematickd gramotnost je schopnost jedince ucelné a efektivné vyuzivat matematické poznatky pii feSeni
redlnych problému. Tato schopnost je diilezita pro zaky chemie, a to nejen s ohledem na chemické vypocty. Mezi
dalsimi problémy chemie, kde je nutné vyuzivat matematickou gramotnost, patii urcovani tvari molekul,
interpretace statistickych dat, popis funkénich zavislosti apod. Rozvinutost matematické gramotnost podmifiuje
uspésnost feseni nekterych chemickych uloh. Radiokarbonova metoda pouzivanad v archeologii je ptikladem
chemické ulohy, u které zaci dokazi pochopit chemickou podstatu problému, avSak problematickd je samotna
realizace vypoctu stafi objektu s ohledem na nutnost umét spravné fesit a uzit exponencialni rovnice. Obdobné
zaci obvykle pfijimaji udaje o velikosti vazebnych uhlu jako prosty fakt, aniz by byli vedeni k tomu, aby si tyto
hodnoty odvodili. V ramci vyzkumu byl prozatim sestaven koncept didaktického testovani, které ma ovéftit iroven
matematické gramotnosti u zaki 4. ro¢nikti gymnazii. Prozatim bylo realizovano pilotni testovani.

Klicova slova:
matematicka gramotnost, vyuka chemie, didakticky test

1 Uvod

Matematika je jednim z klicovych pfedmétl, se kterymi se zaci setkavaji jiz od pocatku
Skolni dochazky a tvoii tak zaklad zdkova poznani a poznavéani. Pochopeni matematickych
principil se odrazi v redlném zivoté, a tak je dulezité systematicky a védom¢ matematickou
gramotnost.

Matematickou gramotnost definuje mezindrodni Setfeni PISA (Programme for
International Student Assessment) jako: ,schopnost jedince formulovat, pouzivat
a interpretovat matematiku v riznych kontextech. Zahrnuje matematické mysleni, pouzivani
matematickych pojmii, postupu, faktii a nastroju k popisu, vysvétlovani a predpovidani jevi.
Pomaha jedinci si uvedomit, jakou roli matematika hraje ve svete, a diky tomu spravné
usuzovat a rozhodovat se tak, jak to vyZaduje konstruktivni, angazované a reflektivni
obcanstvi.* (Paleckova a kol, 2013)



Podle publikace Gramotnosti ve vzdélavani vydané Vyzkumnym ustavem pedagogickym
(Altmanova a kol., 2010) se jedna o ,,schopnost jedince poznat a pochopit roli, kterou hraje
matematika ve svete, delat dobre podlozené usudky a proniknout do matematiky tak, aby
spliiovala jeho Zivotni potreby jako tvorivého a zainteresovaného a premyslivého
obcana.* (Altmanova a kol, 2010) Tato definice byla pievzata z Koncepce matematické
gramotnosti ve vyzkumu PISA 2003 (UIV, 2004).

Ceska $kolni inspekce ve svém strategickém dokumentu definuje matematickou gramotnost
ve vazbé¢ na pozorovatelné aspekty vyuky a projevii zakl. To je diilezité s ohledem na realizaci
hospitacni cCinnosti a kontroly vzdélavaciho procesu ve Skolach ze strany zminované
organizace. Podle Ceské $kolni inspekce matematickd gramotnost spoéiva v (CSI, 2015):

e potrebeé zdka opakovane zazivat radost z uspésné vyresené ulohy, pochopeni nového
pojmu, vztahu, argumentu nebo situace a v ditvere ve viastni schopnosti,

e porozumeéni ruznym typum matematického textu (symbolicky, slovni, obrazek, graf,
tabulka) a v aktivnim pouzivani ¢i dotvareni riiznych matematickych jazykui,

e schopnosti ziskdavat a tridit zkuSenosti pomoci vlastni manipulativni, experimentalni
a badatelské cinnosti,

e zobecnovani ziskanych zkusSenosti a objevovani zakonitosti,

e tvoreni modeli a protiprikladii a dovednosti vhodnée argumentovat,

e schopnosti ucinné pracovat s chybou jako podnétem k hlubsimu pochopeni
zkoumané problematiky,

e schopnosti individualné i v diskusi (predevsim se spoluzdky) analyzovat procesy,
pojmy, vztahy a situace v oblasti matematiky.

Jak je zuvedenych informaci patrné, matematika je dilezitym oborem pro porozumeéni a
spravnou interpretaci problémil z bézného zivota, véetné chemické praxe.

2 Teoretické pozadi

Stavem matematické gramotnosti u zakli v primarnim a sekunddrnim vzdélavani se
pravidelné zabyva Ceska $kolni inspekce, kterd kazdé 2 roky o této problematice zpracovava
tematickou zpravu. Naposledy byla zvetejnéna publikace Rozvoj matematické gramotnosti na
zékladnich a stfednich $kolach ve $kolnim roce 2017/2018 (CSI, 2019a). Zavéry téchto Setfeni
jsou vyvozovany na zaklad¢ pozorovani Skolniho vyucovani (hospitacni Cinnost nejen
v hodinach matematiky), testovani zaka a rozhovort s uciteli. Pro hodnoceni vyuzivaji vlastni
metodiku (CSI, 2015). Podle citované tematické zpravy predstavuje problém v rozvoji
matematické gramotnosti negativni piistup zakt k matematice jako vyucovanému piedmétu
spojeny s nedivérou v sebe samé. To si uvédomuji rovnéz ucitelé, predevsim ze stiednich skol,
ktefi pozoruji nezdjem a nechut’ zakti védome pouzivat matematiku.

Na mezinarodni Urovni se ovéfovanim stavu matematické gramotnosti zabyvaji
mezinarodni Setieni PISA a TIMSS (Trends in International Mathematics and Science Study),
jejichz narodnim koordinatorem je Ceska kolni inspekce. V piipadé Ceské republiky se pro
testovani zaki v matematické gramotnosti vyuziva pouze Setfeni PISA. Toto testovani se
provadi kazdé tii roky a je vzdy zaméfeno majoritné na jednu z uvedenych gramotnosti
znabidky: cCtenafska, matematicka a piirodovédna. Posledni Setfeni PISA v oblasti
matematické gramotnosti bylo realizovano vroce 2012. V rdmci konkurence ostatnich
z(&astnénych zemi byla Ceska republika hodnocena jako primérna, aviak byl identifikovan
klesajici trend urovné matematické gramotnosti (Paleckova a kol., 2013).



Krom¢ mezinarodnich Setfeni se aplikaci matematiky zabyvaji také dalsi vyzkumy; pro
ptiklad uved’'me irskou studii zjiStovani schopnosti studentli pouzivat matematické operace pfi
feSeni chemickych problémii (Hoban, Finlayson a Nolan, 2013).

3 Charakteristika vyzkumu

Pozadavky na vyuku matematiky a chemie na gymnaziich jsou uvedeny v Rdmcovém
vzdélavacim programu pro gymnazia (VUP, 2007), ze kterého jednotlivé $koly vytvaieji své
vlastni Skolni vzdé&lavaci programy. Zatimco matematika je soucasti vzdélavaci oblasti
Matematika a jeji aplikace, chemie je zaélenéna do oblasti Clovék a piiroda (spoleéné
s fyzikou, biologii, geografii a geologii). Podle zminovaného dokumentu maji zaci aktivné
ovladat matematické nastroje a dovednosti a ma se u nich péstovat schopnost aplikace
matematiky. Vyuka ma vést zZaka k pochopeni vzadjemnych vztahii a vazeb mezi okruhy uciva
a k aplikaci matematickych poznatkd v dalsich vzdélavacich oblastech (VUP, 2007).

Pro ovéfovani stavu a rozvinutosti matematické gramotnosti byli zvoleni Zaci 4. ro¢niku
gymnazii, ktefi maji zpravidla jiz splnéno povinné vzdélavani matematiky a chemie v ramci
sttedoskolského studia, a tak by méli dosdhnout vysledkli vzdélavani definovanych
v ramcovém vzdélavacim programu. Jako forma vyzkumu byl vybran kvantitativni didakticky
test. Za timto ti€elem je nutné stanovit nejprve vhodny rozsah testovaného souboru, ktery musi
korelovat s poCtem absolventii gymndzii. Tento pocCet Ize Caste¢né odhadnout na zakladé
dlouhodobého vyvoje poctu absolventl tohoto vzdélavaciho oboru (Obr. €. 1).
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Obr. ¢. 1: Vyvoj poctu absolventli gymnazialniho vzdélavani v letech 2010-2018
(zdroj: Kariérové poradenstvi v podminkach kurikularni reformy, infoabsolvent.cz, graficky upraveno)

Z obrazku €. 1 je patrné, ze poCty absolventi gymnazii maji vesmeés klesajici charakter
a v letech 2010 se postupné klesaly od hodnoty 24 198 k poc¢tu 20 278. Pocet absolventii v roce
2021, pticemz na Skolni rok 2020/2021 je planovano testovani, Ize tedy odhadovat na ptiblizné
20 000. Pro takto pocetny soubor se reprezentativni vzorek pro ucely kvantitativniho testovani
pohybuje okolo 3 %, tzn. alespoii 600 zakil. Bude-li se uvazovat élenéni Ceské republiky na
14 samospravnych celkll (pocet krajii véetn¢ hlavniho mésta Prahy) a primérny pocet zakl ve
tfidé pritomnych pfi testovani 22, bude postacovat provést ndhodny vybér 2 gymnazii
z kazdého kraje (616 respondentil). Vybér gymnazii napfi¢ jednotlivymi kraji miize mit
vypovidajici hodnotu o ptipadné diferenciaci irovné vzdélavani v jednotlivych krajich.
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Testovani zaki se prozatim planuje prostiednictvim systému Ceské $kolni inspekce InsplS
SET, ktery je voln& dostupny pro vytvaieni testd a dokaZe tyto testy také vyhodnocovat (CSI,
2019). Samotné testovani je rozvrzeno na 90 minut (2 vyucovaci hodiny), pfi¢emz 5 minut
bude vénovéno instrukcim, 75 minut feSeni didaktického testu a 10 minut vypliovani
kontextualniho dotazniku. Didakticky test bude tvofen 3 komplexnimi llohami (pramérny Cas
na feSeni kazdé z nich tak je 25 minut) a v rdmci dopliujicich dotazii budou Zaci uvadét své
piedchozi vysledné klasifikacni hodnoceni z predméti matematika a chemie, spokojenost
s vyukou téchto predmétii na Skole, hodnocenim kvality jejich vyuky a motivaci ke studiu obou
predmétii. Soucasné budou ucitelé chemie na testovanych Skoldch hodnotit jak obtiznost
zadanych tloh, tak popisovat studijni skupinu a odhadovat jeji isp&s$nost.

Vysledky kvantitativniho Setfeni povedou k hledani odpovédi na vyzkumnou otazku: ,,Jak
ovliviluje rozvinutost matematické gramotnosti uspé$nost feSeni chemickych tloh, které ji
vyuzivaji?*“ Jako hodnotici kritéria pro posuzovani stavu matematické gramotnosti budou
pouzity oekavané vystupy, které jsou definované v RVP G (VUP, 2007).

V ramci uvodni pilotdze byla vytvorena sada tii uloh, které byly v ¢ervnu 2019 zadany
skupin¢ 21 zéka, ktefi absolvovali ve 3. ro¢niku volitelny seminai z chemie. Kazda tloha
obsahovala tvodni informace k problematice, komplexni zadani pocetni tlohy, dil¢i podulohy
ovétujici souvisejici znalosti z matematiky a chemie a matematické schopnosti. Po zadani
uvodni ulohy, jejichz znéni je uvedeno niZe, nasledovaly dvé Casti vénované chemickému
obsahu a matematickému obsahu vytvorené ulohy. Kazda z ¢asti obsahovala ptiblizné 8 otazek
zjistujicich dilc¢i védomosti a schopnosti k feSeni komplexniho zadani. Tyto didaktické
podulohy odhalovaly, v jaké ¢asti komplexniho zadani tlohy, ¢ini Zaklm problémy.

Komplexni zadani pocetnich uloh:

I. Haber-Boschova syntéza:
Vypocitejte, kolik tlakovych lahvi s vodikem (tlakova ldhev o objemu 50 litrti obsahuje
8,9 m’ stlaceného vodiku uvolnitelného pii teploté 25 °C a tlaku 101 325 Pa)
pfedstavuje mnozstvi tohoto plynu potfebného v letech 1990-1995 pro vyrobu
amoniaku. R = 8,314 J-K'-mol™! (Soucdsti zaddni byl graf svétové produkce amoniaku
v letech 1945 - 2010)

II. Radiouhlikova metoda
Urcete stafi Zivoc¢iSného objektu, u kterého doslo k ubytku 25 % z ptivodniho mnoZstvi
radionuklidu uhliku '“C.

III. Kontrastni latka
Vypocitejte, kolik procent smrtelné davky barya (0,80 g) se rozpusti v podob¢ siranu
barnatého BaSO4 ve 200 mL roztoku uréené¢ho k vypiti, jestlize je hodnota soucinu
rozpustnosti této slouceniny Ks = 1,08-1071°,

4 Interpretace vysledku

Pilotni testovani tloh probihalo na malém vzorku z4ka a cilem bylo ovéfeni sestaveni
didaktického testu, zvlasté z hlediska spravné formulace ukolt. K hlavnim zjisténim patiil fakt,
ze komplexni zadani Uloh bylo schopno wvyfeSit jen nékolik Zzakh, kteti uvazuji
o studiu chemie, pfipadné se intenzivné pfipravuji na pfijimaci zkouSky na nékterou
z 1ékatskych fakult. Tuto situaci neni nutné vnimat negativné, jelikoz pravé feSeni souvisejicich
dil¢ich tloh umoznuji u kazdého zaka posoudit a vyhodnotit, v ¢em spoc¢iva jeho netspésnost
pfi feSeni zadanych uloh.



V ramci vyhodnoceni pilotniho testovani byly také odhaleny nékteré nedostatky ¢i moznosti
pro vylepseni, které budou zapracovany do nové verze testu pred spusténim celoplo$ného
testovani. Jedna se naptiklad o zvySeni rozliSeni podkladovych dat (napi. graf) ¢i jinou
formulaci otazek (napf. u zakl dochazelo k Castému neporozuméni pojmu ,,acidobazicky
charakter*). Realizovana pilotaz byla pouze zkuSebni, a tak ji nelze povazovat za vysledek
sofistikované védecko-pedagogické ¢innosti, ale za vyznamnou zpétnou vazbu pro sestavovani
kone¢né verze pro testovani.

5 Zavér

Matematickd gramotnost je diilezitou schopnosti jedince aplikovat matematické poznatky
na konkrétnich problémech. Jedna se tak o dulezity aparat, jehoz znalost je dulezitd také pro
porozuméni mnoha chemickym tloham. Podle mezindrodnich Setieni zalozenych na testovani
matematické gramotnosti se jeji Groven u zaka v Ceské republice snizuje, coZ potvrzuje také
Ceska $kolni inspekce a vysvétluje to nezdjmem zaki o tento pfedmét spojenym s jeho
neoblibenosti. Neuspéchy zakt pii feSeni PISA uloh mohou byt zptusobeny komplexnim
zadanim ulohy. Z toho divodu byl sestaven didakticky test na tfi komplexni tlohy z chemie,
které zjist'uji schopnost zaki pouzivat matematicky aparat pii feSeni chemické tlohy. Prvotni
testovani na vzorku 22 zakt ukdzalo, ze minimum zakid je schopno vyfesit ulohu spravné,
pricemz feseni dil¢ich otazek ukazalo, v kterych jednotlivych krocich dé€laji zaci urcité chyby,
mnohdy i z nepozornosti, ne nevédomosti. Celoplosny test pldnovany na skolni rok 2020/2021
ukaze, v kterych dil¢ich operacich maji Zaci nejcastéji problémy a data z kontextového
dotazniku osvétli také dalsi vlivy, které se mohou do uspé$nosti promitat.
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Abstract:

Smartphones and tablets are among the most advanced digital technologies used by a wide range of different-age
people on a daily basis. These mobile digital technologies are also becoming part of the teaching process at Slovak
schools. In this article we will define the mobile learning concept and suggest how to implement smartphones and
tablets in physics teaching.
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Abstrakt:

Smartfony a tablety patria medzi najmodernejsie digitalne technologie, ktoré su pouzivané Sirokym spektrom l'udi
roznych vekovych kategorii na kazdodennej baze. Tieto mobilné digitalne technologie sa stavaju aj sucastou
vyucovacieho procesu na slovenskych skolach. V ¢lanku uvedieme definovanie pojmu mobile learning a navrh
sposobu implementacie smartfénov a tabletov do vyucovania fyziky.

Kruacové slova:
mobile learning, mobilné technolégie, aktivity pre vyuCovanie, implementécia

1 Uvod

Vyucovanie je zlozity proces, ktory v poslednom obdobi meni svoj charakter. Oproti
minulosti sa vyu¢ovanie nesustred’'uje na prenos informacii od ucitel’a k ziakovi, ale podporuje
rozvijanie kompetencii a zru¢nosti ziakov pre pracu s informaciami. Kompetencie a zru¢nosti,
ktoré by si mali Ziaci po¢as vyuCovania rozvijat, nachadzame v koncepcii zrucnosti pre 21.
storoCie (Pacific Policy Research Center, 2010). Tieto kompetencie a zru¢nosti vychadzaji zo
zmeny v dostupnosti informdcii. Digitalne technoldgie zmenili svet a spristupniuji vel'ké
mnozstvo informécii.

Medzi najnovsie digitdlne technologie patria mobilné technologie, smartfony a tablety.
Tieto technologie zaujali vyznamné miesto v spolo¢nosti. Vyuzivaju ich rozne vekové
kategérie l'udi na kazdodennej baze pri roznych situdciach. Mobilné technologie sa
implementujt aj do vzdelavacieho procesu na Slovensku. Vyucovanie, pri ktorom sa pouzivaja
mobilné technoldgie, popisuje tedria mobile learning.

V dizerta¢nej praci sa venujeme implementacii mobilnych technoldégii do vyucovania
fyziky. V Clanku charakterizujeme teoriu mobile learningu, opiSeme navrhnuté aktivity pre
vyucovanie fyziky s vyuzitim mobilnych technoldgii, sposob ich implementicie a navrh
vyskumu spojeného s rozpracovanou dizertacnou pracou.

2 Mobile learning

,Prostriedky modernej digitalnej technoldgie musia byt naozaj moderné, na urovni doby
a na urovni dosahovanej v inych oblastiach Zivota spolo¢nosti.* (Demkanin et al., 2011) Medzi
najmodernejsie digitadlne technologie mdzeme zaradit’ mobilné technoldgie ako smartfony,
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tablety alebo wearables zariadenia ako smarthodinky, smartnaramky ¢i zariadenia moderne;j
domaécnosti.

Pouzitie tychto zariadeni presahuje aj do pracovnej oblasti zivota l'udi. V mnohych
povolaniach, v ktorych by sme tieto technoldgie necakali, sa pouzivajli na beznej baze. Pracuju
s nimi ¢asnici v reStauraciach pri tvoreni objednavok, technicki pracovnici na obsluhu strojov
a pod.

Mobilné technologie sa postupne implementuju aj do vzdelavania. Do slovenskych §kol sa
implementovali mobilné digitalne technologie prostrednictvom projektov Skola na dotyk,
Digiskola, IT Akadémia a mnoho d’alSich. Ak pri vzdelavani a vyucovani vyuzivame mobilné
technologie, tak mézeme hovorit’ o forme vyu¢ovania mobile learningu (skratene m-learning).
Rikala (2015) uvadza, zZe ,,uplatnenie a kontext mobile learningu je dynamicky. Nachadza
uplatnenie v réznych sférach od primarneho k sekundarnemu vzdeldvaniu az
k vysokoskolskému vzdeldvaniu. Je vyuzivany taktiez na vzdeldvanie v sukromnych
instituciach, v neformdalnych  vzdeldvaniach, diStanénom vzdelavani a vzdelavani
v teréne. Mobile learning ajeho teoretické zdklady st vSak v neustdlom vyvoji
(Kearney et al., 2012).

2.1 Definovanie pojmu mobile learning

Pri definovani pojmu mobile learning nachddzame v literature rozne pristupy a sposoby
definovania tohto pomerne nového pojmu. Napriek tomu, Ze sa definicie rdznia, dokdzeme
v jednotlivych definicidch najst’ spoloné a rozdielne znaky. Na zéklade rovnakych znakov
sme definicie pojmu mobile learning rozdelili do Styroch kategoérii. Z analyzy nam vyplynulo,
ze definicie mobile learningu

e hovoria o e-learningu s vyuzitim mobilnych technologii, resp. o vyucovani
s mobilnymi technologiami,

e hovoria o vyulovani smobilnymi technolégiami, ktoré musia spihat urdité
poziadavky,

e opisuju pojem mobility v mobile learningu,

e kladu dolezitost’ na kontext a obsah, v ktorom je pouzivany.

V nasledujucich castiach textu priblizime jednotlivé kategdrie definicii, ktoré sme
vymedzili.

SkorSie definicie mobile learningu hovoria o prirodzenej evoltcii elektronického
vzdelavania, e-learningu. Hovoria o mobile learningu ako o novej forme alebo stupni e-
learningu, ktory sa deje prostrednictvom mobilnych technolégii (Rikala, 2015). Takto
definovany pojem mobile learningu sa nachadza aj v Quinn (2000), kde je chapany ako
,elektronické vzdelavanie prostrednictvom réznych mobilnych digitalnych zariadeni“. Tato
definicia patri medzi najjednoduchsie a zaroven najrozsirenejSie definicie tohto pojmu. ,,Vo
vSeobecnosti mézeme chapat’ mobile learning alebo m-learning, ako formu vyucovania, ktora
nastava prostrednictvom mobilnych technologii.” (Herrington, 2009) Definicie hovoriace
o mobile learningu ako o forme vzdeldvania, vktorom dominuji mobilné digitalne
technoldgie, nachadzame v Traxler (2005), Trifonova (2003), Keegan (2005), Lorenz (2010),
Zounek (2015). Kearny (2012) uvadza, ze ,,vo vSetkych definicidch nachddzame spojitost’
medzi pouzivanim mobilnych technoldgii a formami vyucovania, apreto je vhodné
zovSeobecnit’ mobile learning ako proces vyucovania sprostredkovany mobilnymi
zariadeniami.*

Gedes (2004), Georgiev et al. (2004) a Tétard et al. (2008) dopliiaju charakteristiku mobile
learningu o funkcie, ktoré nam maji mobilné digitdlne technoldgie spristupnit’ vo vzt'ahu
k vyucovaniu. Gedes (2004) hovori, Ze v ilom maji byt pouzivané také mobilné technologie,
ktoré st uchopitel'né do ruky, tzv. vreckové digitalne zariadenia. Georgiev et al. (2004) dopiia,
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ze mobilné technoldgie by mali byt bez trvalého fyzického spojenia ku kablovym siet’am.
Taktiez uvadza, Zze zariadenia musia mat’ funkciu prepojenia s ostatnymi zariadeniami pre
prezentaciu a Sirenie vzdelavacieho obsahu, apre vymenu informécii medzi Studentmi
a ucitelom. Potrebu komunika¢nych kanalov medzi Studentmi a ucitel'mi uvadza aj Tétard et
al. (2008). Cochrane (2010) ohrani¢uje mobilné technologie pouzivané v mobile learningu len
na technologie, ktoré st bezdrotové.

Tretia skupina definicii pojmu mobile learning sa sustred’'uje na pochopenie mobility, ktora
mobile learning predstavuje. Vavoula a Sharples (2002) povazuji vzdeldvanie za mobilné
v troch rozmeroch. Ucenie sa je mobilné vo vztahu k priestoru. Méze sa diat’ v domacom
prostredi, na pracovisku, v roznych institiicidch alebo na miestach, kde travime vol'ny cas.
V d’alSom rozmere sa mobilita spdja s rozdielnymi oblastami Zivota. UCit’ sa mozeme kvoli
pracovnym poziadavkam alebo vo vlastnom zaujme zdokonalovat sa v nejakej oblasti
zrucnosti, vedomosti. V tretom rozmere je mobilita vo vzt'ahu k ¢asu. Uciaci sa si sdm vybera,
kedy sa bude vzdelavat. O’Malley et al. (2012) opisuje mobile learning ako druh vzdeldvania,
ktory nastava vtedy, ked’ uciaci sa nie je fixovany na predurené miesto. Teda chape mobilitu
mobile learningu vo vztahu k priestoru, v ktorom sa ucenie sa odohrava. V definicii pridava,
ze vmobile learningu si uciaci sa prebera vyhody vznikajuce vo vzt'ahu k pouzivaniu
mobilnych digitalnych technologii.

V Peters (2009) je mobile learning taktiez charakterizovany na zdklade nezavislosti
poskytovania vzdelavania na priestore a case. Tato definicia je vSak rozSirena o vlastné
zasahovanie uciaceho sa. UCiaci sa si vybera, kedy sa bude vzdelavat’ a moze sa vzdelavat
prave v tej chvili, ako sa pre ucenie sa rozhodne. Vyberie si ¢asovy rozsah, ktory bude
vzdelavaniu venovat, a taktiez miesto, v ktorom je situovany. Peters (2009) vSak definiciu eSte
roz$iruje o sposob, ktorym ma mobile learning prebiehat’. Vyucovanie v mobile learningu by
malo prebiehat’ prostrednictvom mediacii a komunikécie medzi u€iacimi sa a ucitel'om.

Peng et al. (2009) taktiez uvadza v definicii mobile learningu mobilitu vo vztahu k priestoru
a Casu. V definicii vSak uvadza i mobilitu vo vztahu k obsahu, ktorému sa uciaci sa bude
venovat. V mobile learningu ,uciaci sa pouzivaju vSadepritomné digitalne technoldgie
k u€eniu sa pre nich spravnych veci v spravnom Case a na spravnom mieste. (Peng et al., 2009)

De Marcos et al. (2006) vybera tri aspekty mobility opakujlice sa vo vSetkych definiciach
mobile learningu. ,,Mobile learning znamena vzdelavanie, ktoré sa deje z akéhokol'vek miesta,
moze byt realizované ktorykol'vek €as a uciaci sa k nemu potrebuje také digitdlne zariadenia,
ktoré st malé ajednoduché na obsluhu a dovoluju Studentom vykonavat proces ucenia
sa.“ (De Marcos et al., 2006)

Pri definovani pojmu mobile learning sme vymedzili este jednu skupinu definicii, ktoré sa
sustred’'uji taktiez na spdsoby a metddy uplatiiované pri mobile learningu. Walker (2006)
chape mobile learning nie len ako ucenie sa s vyuzitim mobilnych digitalnych technologii, ale
udenie sa cez kontexty a obsahy. Sharples et al. (2007) dopiia, Ze mobile learning je proces
prichadzania k vedomostiam cez konverzacie na mnozstve kontextov, pocas ktorej l'udia
pouzivajui osobné interaktivne technoldgie. Cochrane (2010) hovori o pouzivani bezdrétovych
mobilnych technolégii, ktoré obsahuju pedagogicky navrhnuté vzdeldvacie prostredie na
vhodnom kontexte. Najvacsi doraz v tychto definicidch je kladeny na socidlne interakcie
uciacich sa. V Koole (2009) je mobile learning opisany ako ,,proces, ktory je vysledkom
konvergencie mobilnych technologii, 'udskych schopnosti ucit’ sa a socidlnych interakcii.*

V predchadzajicom texte sme uviedli rozne pohlady na pojem mobile learning. Ako
zhrnutie vSetkych aspektov uvedenych v predchadzajicich skupindch definicii opisuje
chapanie pojmu mobile learning v Rikala (2015). ,,Pri pojme mobile learning sa chape
vzdelavanie, pri ktorom st pouzivané mobilné digitalne technologie, ktoré rozsiruju tradicné
vyuCovanie. Mobile learning udrziava vysoku uroven zapojenia Studentov do vyucovacieho
procesu zalozenom na spolupraci s inymi I'ud'mi (socialnej interakcii), vyuzivani réznych
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zdrojov informacii a u€eni sa na roznych kontextoch.* (Rikala, 2015) ,,Mobilné technologie
v tejto forme vyucCovania davaju uciacemu sa moznost' ziskat vedomosti, kompetencie
a sktsenosti v réznych kontextoch s vicSou flexibilitou* (Casovou, priestorovou). (Rikala,
2015)

V predkladanej praci budeme chapat’ mobile learning v sulade s Rikala (2015). Mobile
learning povaZujeme za formu vyuc€ovania s vyuzitim mobilnych technologii, ktoré ponukaju
nové moznosti a formy ucenia sa, ¢im rozSiruju tradicné vyucovanie. Mobile learning
implementujeme do formalneho vzdelavania. Pri implementacii mobile learningu vSak budeme
dbat’ na zakladné principy overenej tedrie vyucovania, konstruktivizmu, a budeme dbat’ na
uplatiiovanie aktivneho Ziackeho poznavania zalozenom na empirickom modeli a socidlnych
interakciach.

K plnému vymedzeniu pojmu mobile learning je vSak potrebné zadefinovat pojem
mobilné digitalne technologie, s ktorymi tento pojem uzko stvisi. Pre kratkost’ neuvadzame
jednotlivé uvahy o mobilnych digitalnych technoldgidch. Za mobilné digitalne technoldgie
povazujeme smartfony a tablety. Charakteristike smartfonov a tabletov sme sa podrobnejsie
venovali v bakalarskej (Cevajka, 2015) a diplomovej praci (Cevajka, 2017). Pri implementécii
mobile learningu a tvoreni aktivit pre uplatnenie mobile learningu vo vyucovani budeme
vyuzivat’ prave mobilné digitalne technologie, smartfony a tablety.

3 Aktivity pre vyucovanie fyziky s vyuZzitim mobilnych technolégii

Vyucovanie prirodnych vied, a teda aj fyziky, sa v novych trendoch sustred’'uje na aktivnu
¢innost’ ziaka vo vyucovacom procese, pocas ktorej ziak nadobuda nové skusenosti, zru¢nosti,
poznatky a vedomosti. Lapitkova (2015) uvadza, ze dnes sa chape prirodovedné vzdelavanie
ako konStruovanie poznatkov, na ktorom sa ziak aktivne podiela. Ucitel ma byt v tomto
procese pomocnikom, ktory ulahCuje Zziakom objavovanie a konStruovanie pojmov ¢i
pochopenie fyzikdlnych javov. ,,Takto chapané vyuCovanie sa zac¢ina obycCajne skiimanim
javov, najlepsie pomocou praktickych &innosti. Uloha pochopit’ vztahy a vyuzit vedomosti je
prenesend na ziaka.“ (Lapitkova, 2015)

Na zéklade tychto faktov sme navrhli aktivity, ktoré podporuji aktivnu ¢innost’ Ziaka vo
vyucovacom procese. Sucastou tychto aktivit si mobilné technologie, ktoré maji ziakom
ulahcit’ pracu pocas aktivit, napriklad pri merani fyzikdlnych veli¢in a spracovani dat.
V nasledujucich Castiach textu priblizime dve nami navrhnuté aktivity k pojmom atmosféricky
a hydrostaticky tlak, ktoré su ur¢ené stredoskolskym Studentom.

Obe navrhované aktivity boli v prezentovanej forme pouzité a sucastou vyucovacieho
procesu. Tieto aktivity sme realizovali so Studentmi prvého ro¢nika 5-ro¢ného bilingvalneho
gymnazia C.S. Lewisa, kde poOsobim ako wucitel fyziky. Mobilné technoldgie sme
implementovali metédou BYOD (orig. Bring Your Own Device). Studenti si na hodiny
prinaali vlastné mobilné technolégie s nain§talovanymi aplikdciami. Studenti pracovali
s tymito technoldgiami bez problémov, ovladanie aplikécii bolo pre nich intuitivne a mnohi sa
zoznamovali s ovladanim aplikécii uz v domécom prostredi.

3.1 Meranie zavislosti atmosférického tlaku od nadmorskej vySky

Pred realizaciou tejto aktivity uz Studenti maja vybudovant predstavu o atmosférickom
tlaku a poznaju Torriceliho experiment. Cielom experimentu je objavit' zévislost medzi
nadmorskou vyskou (resp. zmenou nadmorskej vysky) a atmosférickym tlakom. Pred
samotnym meranim je vSak vhodné nasmerovat’ pozornost’ ziakov na skimany jav a jeho
dopad na zivot I'udi. Vhodnym kontextom pre aktivitu sa javi horolezectvo. Prave horolezci
¢elia mnoZstvu nebezpecenstiev suvisiacich so zmenou atmosférického tlaku so stupajucou

14



nadmorskou vyskou. Pre nasmerovanie pozornosti mézeme zvolit' napriklad Cast’ clanku
z danej problematiky.

., Ako prvy zdolal Everest bez kyslika, oslavuje sedemdesiatku.

Okrem vystupov na vsetky osemtisicovky presiel Reinhold Messner naprie¢ Antarktidou a
pokoril aj pust Gobi.

V maji roku 1978 spolocne s rakiiskym horolezcom Petrom Habelerom ako prvi na svete
vystupili na Mount Everest (8848 m.n.m.) bez umelého kyslika, ¢im doslova Sokovali
horolezecku i lekarsku verejnost.

Niekolko tyzdiiov po navrate z prevratnej expedicie sa Messner vydal do Himalaji znovu, a
ako prvy clovek v historii zdolal Nanga Parbat sam. Vrcholom jeho horolezeckej kariéry vsak
bol solovy vystup na najvyssiu horu sveta z tibetskej strany v roku 1980.“ (SME.sk, 2014)

Po precitani ¢lanku moZeme Ziakov pomocou navadzajucich otdzok a riadenou diskusiou
naviest k vytvoreniu hypotézy o zavislosti atmosférického tlaku od nadmorskej vysky.
V diskusii mézeme ziakom klast’ otazky ,, Preco je nebezpecné stupat do velkych nadmorskych
wSok bez kyslikového pristroja? “, ,, Poculi ste uz od niekoho vyjadrenie, Ze vo vysokych
nadmorskych vyskach je redsi vzduch? Co to znamend?*, ,,Dd sa redsi vzduch dychat?
,Dycha sa redsi vzduch s vicsou namahou ako vzduch v nizsich nadmorskych vyskach? “.
Odpovede na uvedené otazky mozu ziaci hladat’ na internete prostrednictvom svojich
mobilnych zariadeni, pripadne vyhl'adat’ ¢lanok, ktory sa podrobnejSie venuje problematike
pouzivania kyslikovych pristrojov pri horolezeckych vystupoch. Predpokladom pre d’alSie Casti
aktivity je vytvorenie hypotézy, ze atmosféricky tlak s narastajucou nadmorskou vyskou klesa.

3.1.1 Sposob merania a spracovania dat

Pri merani dat k aktivite vyuzijeme mobilné technolédgie, ktoré obsahujii mnozstvo senzorov
na meranie fyzikalnych veli¢in. Pomocou vhodne zvolenych mobilnych aplikacii mézeme
informdcie zo senzorov previest’ do ¢iselnych hodnét alebo roznych grafov.

Vybavou najnovsich smartfonov je aj senzor okolitého tlaku. Tento senzor dokonca moézeme
najst’ aj v tzv. wearables zariadeniach ako inteligentné hodinky alebo inteligentné Sportové
naramky. Pri realizacii experimentu sme vyuzili smartfon Samsung Galaxy S8 a aplikaciu
Vedecky zapisnik.

Aplikacia Vedecky zapisnik dokdze zobrazovat informacie zo vSetkych senzorov
nachadzajucich sa v mobilnom zariadeni, na ktorom je nainstalovand. Informécie zobrazuje
v podobe ¢&iselnych hodnét alebo ako graf zavislosti meranej veliiny od dasu. Casovy priebeh
meranej fyzikalnej veli¢iny moZeme aj nahravat’ a nasledne graf a jednotlivé merania prezerat’.
Pre potreby naSho merania ndm stac¢i zobrazovat’ ¢iselni hodnotu nameraného atmosférického
tlaku. Hodnoty atmosférického tlaku st uvadzane v jednotkéach hektopascal (hPa) s presnostou
na dve desatinné miesta.

Nezavislou fyzikalnou veli¢inou, ktord budeme merat’, je nadmorska vyska, resp. zmena
nadmorskej vysky. Poc¢iato¢ni nadmorsku vysku miesta, v ktorom ideme merat’ atmosféricky
tlak, mézZeme urcit’ pomocou pouzitia google mép alebo aplikacie Accurate Altimeter. Tato
aplikacia nam po spusteni uvedie tri r6zne nadmorské vysky v danom mieste. Tieto rozdiely
su sposobené réznymi metddami urcenia nadmorskej vysky. Aplikacia uruje nadmorsku
vysku pomocou GPS satelitov, google mép alebo nadmorskt vysku softvérovo dopocitava
pomocou udajov z tlakového senzora. Za najpresnejSiu hodnotu povazujeme hodnotu uréent
pomocou GPS satelitov, avSak v uzatvorenych priestoroch abudovach je tato funkcia
obmedzena.

Data budeme spracovavat’ taktiez pomocou mobilnych technoldgii v aplikacii Vernier
Graphical. Aplikacia je urend na merania pomocou bezdrétovych senzorov spolo¢nosti

15



Vernier, avSak pontka ndm aj manudlne spracovanie akychkol'vek dat. V aplikacii teda
dokazeme vytvorit’ graf zavislosti atmosférického tlaku od nadmorskej vysky.

3.1.2 Realizacia experimentu

Metoda experimentu spociva v merani atmosférického tlaku v zavislosti od nadmorskej
vysky. Atmosféricky tlak budeme merat’ v budove $koly. Prvli nameranti hodnotu ziskame
v najnizsie polozenom mieste v priestoroch budovy Skoly. Nésledne budeme prechadzat’ do
vyssie polozenych miest budovy Skoly a merat’ hodnoty atmosférického tlaku. Nadmorsku
vysku ur¢ime napriklad pomocou zmerania vysky schodu a zratania po¢tu schodov, ktoré viedli
k d’alSiemu miestu merania.

Vysledky experimentu, ktoré¢ uvedieme vtomto clanku, sme ziskali z merania
atmosférického tlaku v osem poschodovej budove, paneldku. Nadmorska vysku sme urcili
pomocou google méap. Ako pociatocnu nadmorski vySku sme urcili hodnotu 316 m.n.m.
a hodnota tlaku v tejto vyske bola 991,20 hPa. Nasledne sme merali hodnotu atmosférického
tlaku na kazdom medziposchodi budovy. Nadmorskt vysku sme urcili pripoc¢itanim vysky
schodov k povodnej nadmorskej vyske.

3.1.3 Vysledky experimentu

Namerané data sme spracovali v aplikacii Vernier Graphical. Na nasledujucom obrazku
(Obr. 1) uvadzame vysledny graf.
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Obrazok 1 Graf merania zavislosti atmosférického tlaku od nadmorskej vysky

Z nameranych udajov mézeme potvrdit’ svoju hypotézu, Ze atmosféricky tlak s nadmorskou
vyskou klesa. Po zobrazeni nameranych udajov sa ndm javi, ze medzi atmosférickym tlakom
a nadmorskou vyskou je linedrna zavislost’. V skuto€nosti vSak linearna zavislost medzi tymito
veli¢inami plati len po urc¢iti hranicu nadmorskej vysky. V nadmorskych vyskach priblizne 1
km klesa atmosféricky tlak o 1 hPa priblizne kazdych 10 metrov. Pri interpretacii dat je teda
mozné zaradit do vyucovacieho procesu aj spoznavanie jednotlivych vrstiev atmosféry
a ozrejmit’ ziakom skutoénti zévislost atmosférického tlaku od nadmorskej vysky, ktora
zobrazuje nasledujuci obrazok (Obr. 2).
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Obrazok 2 Graf zavislosti atmosférického tlaku od nadmorskej vysky (Zdroj:
http://www.ux1.eiu.edu/~cfjps/1400/atmos_struct.html)

3.2 Meranie zavislosti hydrostatického tlaku od hibky ponorenia v kvapaline

Ciel'om experimentu je objavit’, ako sa meni velkost hydrostatického tlaku v zévislosti od
hibky ponorenia v réznych kvapalindch a prostrednictvom experimentu uréit’ vztah pre
vypocet vel'kosti hydrostatického tlaku. Opit’ je vhodné smerovat pozornost’ ziakov na situdciu
zo Zivota, ktora im je blizka alebo zaujimava. Na smerovanie pozornosti sme vybrali video, na
ktorom sa potapac pondra na dno jazera pricom v ruke drzi fl'asu naplnent vodou. Pri ponéarani
sa fl'asa postupne zdeformuje a pri opatovanom vynoreni sa fl'asa vrati do povodného stavu.
Po prezreti videa mdézeme pomocou navadzajucich otdzok smerovanych k obsahu videa
a riadenou diskusiou priviest’ Studentov k vytvoreniu hypotézy o zavislosti hydrostatického
tlaku od hibky ponorenia v kvapaline.

3.2.1 Sposob merania a spracovavania dat

Tlak pod hladinou kvapaliny budeme opdt’ merat’ pomocou smartfonu Samsung Galaxy S8
s aplikaciou Vedecky zapisnik. Vyrobca smartfonu uvadza, ze zariadenie je vodotesné, a teda
je vhodné na pondranie do vody. Ak vlastnime smartfon, ktory ma tlakovy senzor na meranie
tlaku, avSak nie je vodotesny, vlozime telefon do obalu ako na obrazku 3 (Obr. 3), ktory je
uréeny na ochranu zariadenia pred vodou. Experiment sme realizovali so smartfénom
vloZzenym v tomto obale. Zariadenie sa cez obal ovladalo rovnako jednoducho a prirodzene ako
bez jeho pouzitia.

Obrazok 3 Vodotesny obal na smartfon (Zdroj: https://www.alza.sk/aquapac-358-whanganui-plus-
d2295179.htm)
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Tlak pod hladinou kvapaliny sme namerali aj v lichu a slanom roztoku. Pri tomto merani
sme pouzili wearable zariadenie Samsung Galaxy Watch, ktoré taktiez obsahuje tlakovy
senzor. Tieto inteligentné hodiny st urc¢ené pre Sportovcov a st vodotesné. Nie je potrebné ich
vkladat’ do Specidlneho vodotesného obalu. Vyrobca udava, ze ak sa hodiny dostanu do styku
s inou kvapalinou ako je voda, je ich potrebné po vytiahnuti z tejto kvapaliny umyt’ pod
jemnym pradom vody. Su teda pre toto meranie bezpecné a nemalo by prist k ich poskodeniu.

Pri ponarani smartfonu do kvapaliny kvapalina posobi silou na dotykovy displej zariadenia,
¢o sposobuje preklikdvanie obrazovky a vypinanie aplikdcie, ¢o znemoziiuje meranie.
Ovladanie dotykovej obrazovky vSak vieme pozastavit’ pomocou aplikacie Touch Lock. Po
nainStalovani a spusteni tejto aplikacie nebude obrazovka reagovat’ na dotyk. Na opdtovné
zapnutie ovladania obrazovky je potrebny trojklik na ikonu na obrazovke. Inteligentné hodiny
Samsung Galaxy Watch maji uz od vyroby moznost’ vypnutia ovladania obrazovky v paneli
s nastrojmi.

3.2.2 Realizacia experimentu

Pri realizacii experimentu meriame dve skupiny dat. Pomocou smartféonu alebo
inteligentnych hodiniek meriame tlak pod hladinou kvapaliny, a pomocou dizkového meradla
hibku ponorenia zariadenia v kvapaline. Namerané data budeme opit’ spracovavat v aplikécii
Vernier Graphical.

Je vSak potrebné spomenut’, Ze obe zariadenia meraju celkovy tlak v jednotkdch hPa. Pri
spracovani dat je potrebné vSetky namerané udaje premenit’ na zakladné jednotky, aby sme
z fitovanej funkcie mohli jednoducho odvodit’ vzt'ah pre vypocet velkosti hydrostatického
tlaku. Ziakov je taktiez potrebné upozornit’ na prieseénik s osou y. Tato hodnota vyjadruje tlak
pri hladine kvapaliny, teda atmosféricky tlak.

3.2.3 Vysledky experimentu

Na nasledujucom obrazku (Obr. 4) uvadzame graf zavislosti tlaku od hibky ponorenia vo
vode z nameranych udajov.

Obrazok 4 Graf zavislosti tlaku od hlbky ponorenia vo vode (Pozndmka: Rozsah osi y je od 98 000 Pa do
100 500 Pa a osi x od 0 m do 0,2 m)

Z nameranych udajov mdézeme vyvodit’ zéver, Ze tlak pod hladinou vody linearne narasta.
Otazne je, ako sa sprava tlak pod hladinou kvapaliny v kvapalinach hustejSich a menej hustych
ako je voda. Na nasledujicom obrazku (Obr. 5) uvadzame meranie tlaku pod hladinou r6znych
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kvapalin. Data modrej farby prislichaji meraniu tlaku v liehu, Cervenej farby vo vode a Zltej
farby v slanom roztoku.

¥ a ¥ @ e

Obrazok 5 Graf zavislosti tlaku od hibky ponorenia v réznych kvapalinach (Pozndmka: Rozsah osi y je od
100 000 Pa do 104 000 Pa a osi x od 0,05 do 0,30 m)

K zavedeniu vzt'ahu na vypocet hydrostatického tlaku vyuzijeme grafy nameranych hodnét
(Obr. 5) a riadenu diskusiu. Upriamime pozornost’ Studentov na rézny sklon jednotlivych
grafov. Studenti fitovali namerané hodnoty funkciou y=mx+b. Sklon grafu zavisi od
koeficientu m. Z grafov vidime, ze sklon grafu je rézny pre rozne hustoty kvapalin.
Porovnanim koeficientu m, ktory nam urc¢i aplikdcia na spracovanie dat, s nameranou hustotou
kvapaliny (Studenti ju m6Zu urcit’ pomocou hustomeru alebo inej metdédy urcovania hustoty
kvapalin) sa Studenti presvedcia o tom, ze koeficient suvisi s hustotou, avSak hodnota sa eSte
lisi. Studenti zistia, Ze koeficient m zavisi aj od gravitaéného zrychlenia g, teda m = pg. Pre
vel'kost’ hydrostatického tlaku teda dostdvame vztah p = pgh, kde je p hustota kvapaliny, g
gravitatné zrychlenie a h hibka ponorenia v kvapaline.

4 Projekt vyskumu

Vyskumnym problém nasej dizertacnej prace je implementacia mobilnych technologii do
vyucovacieho procesu. Sucastou prace je tvorba aktivit pre vyucovanie fyziky s mobilnymi
technoldgiami. Tieto aktivity budu podporovat’ aktivne poznavanie ziakov, rozvoj ich
kompetencii a zrucnosti vedeckej prace, a buda zalozené na principoch tedrie konStruktivizmu.
V predchadzajicom texte sme uviedli navrhy dvoch takychto aktivit. K aktivitdim budu
vypracované¢ metodické materidly pre ucitela a pracovné listy pre ziaka. Implementaciou
aktivit do vyu€ovacieho procesu chceme overit’ ich zaradenie do vyucovania. Taktiez chceme
ur¢it’ dopady tejto implementécie na vyucovaci proces najmi vo vztahu k ucitelovi, ale i
k Studentom.

Z povahy tohto problému sme sa rozhodli vyuzit' na zber dat kvalitativnu metodologiu
vyskumu — vyskum vyvojom (orig. Design-based research). Niektoré z aktivit a metodickych
materidlov, ktoré budeme implementovat’ vo vyskume, uz presli jednotlivymi iterdciami
vyskumu vyvojom a boli overené v praxi. Na zdklade overenych metodickych materidlov
budeme vytvarat nové materidly pre d’alSie aktivity, ktoré nasledne implementujeme do
vyucCovacieho procesu. V ramci vyskumu vyvojom sa teda nachadzame v poslednej z iteracii,
ato viteracii analytickej. V tejto iteracii uz ,, vyskumnik vo vyvoji intervencie robi iba
minimalne upravy, sustreduje sa na zber dat, ich analyzy a dotvaranie teorie, ktoru chce na
zaver svojho vyskumu formulovat. “ (Kalas, 2009)
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V dalsich fazach vyskumu budeme aktivity implementovat’ do praxe na hodinach ucitel'ov
zapojenych do vyskumu. Ked’Ze chceme zistit’ dopad pouzivania mobilnych technoldgii na
vyuCovaci proces apracu ucitela iziakov, tak sme si ako vyskumné nastroje zvolili
pozorovanie a metodu verbalnych vypovedi. Prostrednictvom Struktirovaného pozorovania
budeme zaznamenavat frekvenciu vyskytu vopred urcenych javov, ktoré sa vyskytni pocas
implementacie.

Aby sme ziskali presnejSi obraz o praci ucitela pocas realizacii navrhnutych aktivit
s mobilnymi technoldgiami, jeho ndzoroch na vyucovaci proces s tymito technoldgiami a ich
prinos pre vyucovanie, rozhodli sme sa pouzit’ taktiez vyskumny néstroj metodu verbalnych
vypovedi. Nie je vSak vhodné, aby tieto vypovede ucitel’ uvadzal priamo pocas vyucovacej
hodiny, pretoze by nartsali vyuCovaci proces a ¢innost’ ucitel’a i1 Ziakov. Preto pouZzijeme
retrospektivne verbalne vypovede, ktoré budeme od ucitelov ziskavat’ vo forme rozhovoru
bezprostredne po ukoncéeni vyucovacej hodiny.

Gavora (1997) uvadza, ze pri retrospektivnych vypovediach je potrebné pouzivat podnety.
Tieto podnety maju skimanej osobe vybavit' jednotlivé situdcie zo skiimaného procesu
a myslienky, nad ktorymi v danej chvili uvazoval. Na vytvaranie podnetov pouzijeme zvukovy
zédznam z hodiny. Skiimanému ucitel'ovi ndsledne prehrame jednotlivé ¢asti hodiny, ku ktorym
chceme ziskat’ blizSie informdcie o jeho uvazovani a mysleni. Verbalne vypovede skimanych
ucitelov budeme zaznamenavat’ ako zvukovl stopu a nésledne ich spracujeme do podoby
doslovného protokolu. Ten nasledne budeme analyzovat'.

Z verbalnych vypovedi ucitelov uré¢ime ich pohl'ad na dopad mobilnych technolégii na
vyucovaci proces a konkrétne vyucovacie hodiny. Aby sme presne urcili jednotlivé vyhody,
zlepsenie kvality alebo naopak nevyhody, zhorSenie kvality vyufovacieho procesu
s mobilnymi technoldégiami, budeme realizovat’ s ucitel'mi dva stbory aktivit. Prvy stbor
aktivit bude bez pouzitia mobilnych technologii. Ucitelia buda pracovat’ so Studentmi na
navrhnutych aktivitach. Tie budu zaloZené na metode aktivneho poznavania, budi podporovat
badatel’'sky orientované vyucovanie. To znamena, ze ziaci budi na hodinach experimentovat’,
merat’, zaznamenavat data, vyhodnocovat’ anasledne tvorit zavery, avSak bez pouzitia
mobilnych technologii. Po zrealizovani tychto aktivit ziskame od ucitel’'a verbalne vypovede.
Rovnako budeme postupovat’ aj s druhym stborom aktivit, v ktorych budi Studenti pri svojej
praci pouzivat’ mobilné technolégie.

Porovnanim verbalnych vypovedi azdznamov zpozorovania hodin, na ktorych sa
realizovali aktivity s vyuZzitim mobilnych technolégii a bez nich, ziskame data potrebné na
porovnanie vyhod anevyhod, ktoré vyplyvaju zpouzitia mobilnych technolégii vo
vyucovacom procese. Vyhody a nevyhody, ktoré analyzou ziskame, sa budi vztahovat’ k praci
ucitel’a.

Vyskumnu vzorku vo vyskume budt tvorit’ ucitelia fyziky a Studenti 4-rocnych gymnéazii
alebo 5-ro¢nych bilingvalnych gymndzii, na ktorych sa fyzika vyucuje v slovenskom jazyku.
Vyber typu $kol sme zuzili na zdklade obsahu navrhnutych aktivit pre vyucCovanie fyziky
s mobilnymi technoldgiami.

5 Zaver

V ¢lanku sme sa venovali implementacii mobilnych technolédgii (smartfonov, tabletov) do
vyuCovania fyziky auviedli sme pohlad réznych autorov na definovanie tohto pojmu.
Definicie mobile learningu sme rozdelili do Styroch kategorii, ktoré sme blizsie Specifikovali.
Na zaver kapitoly sme uviedli vlastné chapanie pojmu mobile learning.

V tretej kapitole ¢lanku sme uviedli navrh dvoch aktivit pre vyucovanie fyziky s vyuzitim
mobilnych technologii. Pomocou smartfénu sme merali tlak vzduchu a tlak pod hladinou
kvapaliny. Cielom aktivit je objavit’ zavislost' atmosférického tlaku od nadmorskej vysky
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a hydrostatického tlaku od hibky ponorenia, a taktieZ objavenie vzt'ahu na uréenie velkosti
hydrostatického tlaku.

V stvrtej kapitole ¢lanku sme uviedli navrh vyskumu, realizovaného v dizertacnej praci,
ktory prave prebieha. Pri implementacii nami navrhnutych aktivit do vyucovacieho procesu
budeme sledovat’ dopad pouzivania mobilnych digitalnych technoldgii na vyucovaci proces,
pracu ucitela a Studentov.
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Silent video task in physics education
Tiché video vo vyucovani fyziky
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Abstract

Communication skills belong to the important competences which are used not only by teachers of physics but
also by all the people in their everyday life. Therefore, it is important to develop these competences. One of the
options how to do it, is including a silent video into the tasks for physics students at various levels of education.
We see the possibility of using it also at physics high school education. We believe that silent videos could not
only develop verbalization of ideas, but also provide a space for thinking about a physical problem, develop the
formulation of hypotheses and research’s results, and thus develop the science process skills.

Keywords:

silent video, physics education

Abstrakt

Komunikacia a komunikacné zru¢nosti patria medzi najdolezitejsie schopnosti, ktorymi by mali disponovat nielen
ucitelia, ale aj l'udia v beznom Zivote. Preto je vel'mi dolezité tieto schopnosti rozvijat’. Jednym zo sposobov, ako
to mozno robit’, je zahimanie tiché¢ho videa do vyucovania fyziky na réznych stupnoch vzdelavania. Vidime preto
moznost’ vo vyuziti tichého videa v ramci vzdelavania na strednej Skole. Mame za to, Ze tiché video by mohlo
rozvijat’ nielen verbalizaciu myslienok, ale aj poskytnut’ priestor pri uvazovani o fyzikdlnom probléme, rozvijat’
formuléciu hypotéz aj vysledkov badania, a teda aj rozvijat’ spdsobilosti vedeckej prace.

Krucové slova:
tiché video, vyu€ovanie fyziky

1 Uvod

Medzi zakladné spdsobilosti vedeckej prace patria komunikacia, ¢ize vyjadrenie svojich
myslienok, ausudzovanie, teda podanie vysvetlenia pozorovania. (Lapitkova, 2015)
Domnievame sa, Ze Gloha zadand formou tichého videa dokéze prispiet k rozvoju tychto
spoOsobilosti.

Myslienka tichého videa vznikla pdvodne pre pouzitie v matematike, kde sluzila nielen na
verbalizaciu matematického jazyka, ale aj ako pomoc pri dostavani matematického softvéru
GeoGebra do povedomia ucitelov (Gorc¢akova, 2019). InSpirovani autormi tichého videa
v matematike (Hreinsdottir et al., 2018, s. 163), vo fyzike chapeme tiché video ako kratke video
bez akéhokol'vek textu, tituliek alebo slovného komentara, ktoré zobrazuje nejaky fyzikalny
jav dynamicky, sustrediac sa na jeden problém, pri¢om ulohou Studenta je nahrat’ komentar
k takémuto videu.

2 Ciele prace

Jednym zo sposobov, ako mozno rozvijat' verbalizaciu myslienok a komunikaciu, je
zahfnanie tichého videa do vyu€ovania fyziky na roznych stupiioch vzdelavania.

Cielom tejto prace je vymedzit pojem tiché video, predstavit mozny spdsob jeho
hodnotenia spolu s prieskumom. Ako ciel’ prieskumu sme si stanovili:
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Ohodnotit  a porovnat komentare ktichym videam od Studentov ucitelstva fyziky
a diskutovat’ s nimi o prinosoch a nedostatkoch tichého videa ako typu ulohy zaddavanej
Studentom.

Predpokladame, Ze tiché video moze Studentom slizit’ na rozvoj ucitel'skych kompetencii,
ktoré sme spominali v predoslych kapitolach, a zaroven ako prostriedok sebareflexie
a sebahodnotenia. O¢akavame, Ze z prieskumu vyplyna nasledovné zistenia:

1. Studenti uéitel'stva fyziky pri objasiiovani fyzikalnych javov spravne pouzivaju odbornu

terminolégiu a v ich komentaroch sa nevyskytuju fyzikélne nepresnosti.

2. Studenti si dokazu vhodne zadelit’ ¢as pri komentovani videa.

3. Studenti po vypracovani tlohy zadanej tichym videom a po diskusii vedia zaujat

kriticky postoj k svojmu komentaru.

3 Tiché video v priprave Studentov ucitel’stva fyziky

Tiché video je mozné zaradit’ do vyucovania na roznych stupnioch vzdeldvania. Najskor sme
sa rozhodli tiché video zaradit’ do pripravy Studentov ucitel'stva fyziky. Na tychto Studentov sa
zameriavame z viacerych dovodov. Prvym je, Ze nahrdvanie komentara k videu ma potencial
rozvijat' ich kompetencie potrebné na vykon uéitel'ského povolania. Studenti uéitel'stva maju
Casto pri roznych svojich vystupoch problémy s asovym manazmentom — nevedia odhadnut’
Cas, ktory im zaberie nejaka Cinnost’. Tiez sa ukazuje, Ze Studenti nastupujuci na vysoku Skolu
maju problém rozlisit’ opis javu s jeho vysvetlenim. Okrem iného, vyznamnym prvkom pri
zlepSovani sa vo svojom povolani je aj sebareflexia a sebahodnotenie. Tieto skuto¢nosti nas
viedli k vyberu ciel'ovej skupiny Studentov ucitel'stva fyziky.

Vyuzitie tichych videi

Spdsobov, ktorymi sa dé zaradit’ video do pripravy budutcich studentov, je viacero. Vsetky
zévisia od toho, ktoru sposobilost’ chce vyucujuci pomocou tichého videa u Studentov rozvijat’.
Pod r6znym zaradenim rozumieme zaradenie do roznych Casti vyucovacieho procesu, ale aj
zadanie rdznej Ulohy pomocou tichého videa. RozliSujeme tieto zdkladné typy uloh:

- nahratie komentaru k tichému videu,
- hodnotenie okomentovaného tichého videa,
- tvorba tichého videa.

Hodnotenie tichych videi

Taras (2005) definuje dva typy hodnotenia, a to formativne a sumativne. ,,Cely proces
hodnotenia smeruje k sumativnhemu hodnoteniu, teda k rozhodnutiu, ktoré z vybranych kritérii
boli splnené.“ (Taras, 2005) Sumativne hodnotenie byva spravidla nejakym sposobom
kvantifikované. ,,Co sa tyka procesu hodnotenia, teda vytvorenia usudku na zaklade
Standardov, ciel'ov a kritérii, formativne hodnotenie, rovnako ako sumativne, zahfna tento
proces. Formativne hodnotenie navyse obsahuje spitni vizbu, ktord upozoriiuje na rozdiely
medzi aktudlnym stavom a Zelanym stavom.* (Taras, 2005)

Pri ulohach zadanych tichym videom vyuZivame oba typy hodnotenia. Zatial' ¢o pri
formativnom hodnoteni zohladilujeme aj subjektivnu stranku Studenta, jeho progres, pri
sumativnom hodnotime samotny komentar. Preto je potrebné stanovit’ si kritéria, na zaklade
ktorych budeme komentare hodnotit’. Na tento tcel je vhodna SOLO taxondmia.

SOLO taxondmia

Na hodnotenie obsahu nahratych komentarov pouzivame podobne ako Hreinsdoéttir (2016)
SOLO (the Structure of Observed Learning Outcomes) taxondmiu.
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SOLO taxondmia bola navrhnuta na hodnotenie odpovedi Studentov na otvorené otazky.
Taxondmia zohl'adiiuje tri dimenzie (Margulieux, 2019):

Kapacita — jednotlivé informécie pozadované na vytvorenie odpovede siahajuce od
zékladnych (len informacie z formulacie otazky, pripadne jedina relevantna informacia) az po
vysSie (viacero relevantnych informadcii, vzt'ahy medzi tymito informaciami a abstraktné
principy su zahrnuté v odpovedi).

Suvisiace operdcie — vztah medzi otazkou a odpoved’ou, siahajici od nelogickych ku
Specifickym informaciam (odpovede na otazku bez stvisu s principmi, alebo konceptami) az
po informacie , ktoré zovSeobeciiujii situaciu aj mimo otazku (odpoved suvisiaca
s abstraktnymi poznatkami a konceptami).

Konzistentnost a zaver — stilad medzi prezentovanymi informaciami a zdverom, na ktory
Student pride, v rozsahu od neodpovedania na otazku, ku prezentovaniu nestvisiacich dokazov
a preskoCeniu rovno k zaveru, az po konzistentné dokazy a viaceré zdvery zalozené na
relevantnych moznych alternativach.

Vyuzivajuc tieto tri dimenzie Biggs a Collis (1982) definuju 5 trovni poznatkov, ktoré mozu
byt pouzité na urcenie toho, ako vel'mi sa Studenti ucelovo ucia. Tieto urovne rozdel'uju na
prestrukturalnu, unistrukturalnu, multistrukturalnu, relacnu arozsirenu abstraktnu.
Prestrukturalna uroven obsahuje poznatky nespravne, mimo témy, chybné a nerelevantné.
Unistrukturdlna uroven charakterizuje zameriavanie sa na jeden jav, jednu konkrétnu vec,
ktoru Student opisuje. Multistrukturdlna pozostava z viacerych poznatkov, ktoré Studenti
menuju, vytvoria algoritmus. Relacna obsahuje multistrukturdlne poznatky, ktoré Studenti
déavaju do vztahu, kombinujl ich, analyzuju, aplikuji a vytvaraju $irsi obraz o jave. Rozsirena
abstraktna uroven poznatkov obsahuje opis réznych novych pohl'adov na dany jav, hodnotenie,
generalizaciu, vytvaranie novych predstdv. SOLO taxondmia je graficky znizornend na
Obrazku 1.

o L1100

Obrdzok 1 SOLO taxonémia poznatkov — Urovne poznatkov zlava: prestrukturdlna, unistrukturdlna,
multustrukturalna, relacna a rozsirena abstraktna.

4 Metody prace

Obsah tichych videi
Tiché video zachytava urdity fyzikalny jav, pricom dizka videosekvencie by mala byt
v rozmedzi jednej azZ dvoch minut, preto stt vhodné napr.:
videa vytvorené pomocou interaktivnych applety s fyzikalnym obsahom,
kratke videosekvencie fyzikalnych pokusov,
kratke videosekvencie situdcii z bezného Zivota a iné.
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Vyberali sme pokusy, ktoré st zname, ale podl'a skusenosti vyucujucich ich Studenti nevedia
spravne vysvetlit. Spravidla vSak je vhodny akykol'vek kratky pokus.
Po konzultéacii s viacerymi vyucujicimi v oblasti didaktiky fyziky sme zvolili nasledovné
pokusy:

Pohar — najskor pohar naplnime doplna vodou, polozime nan papier tak, aby zakryval cely
otvor pohdra apohar oto¢ime. Voda zpohara nevytiekla. Pokus opakujeme, ale
s poloprazdnym poharom. (Obrazok 2)

Elektrostatika — skimame pritahovanie sa a odpudzovanie sa roznych materidlov nabitych
kladne, zaporne aj nenabitych. (Obrazok 3)

Newtonova trubica — v Newtonovej trubici nechame spadnut’ pierko a kus kovového pliesku

najskor vo vzduchu a potom po vysati vzduchu. Na videu nie je vidiet, Ze vysavame vzduch
pomocou vyvevy, avsak o¢akdvame, ze to Student v komentari spomenie. (Obrazok 4)

e

Obrazok 2 Zaber z videa - Pohar Obrdzok 3 Zaber z videa - Elektrostatika

Obradzok 4 Zaber z videa - Newtonova
trubica

Metody prieskumu a charakteristika suboru

Prieskum sme uskuto¢nili v marci 2019 v ramci predmetu Metddy rieSenia fyzikélnych
uloh. Prieskumu sa zucastnilo 5 Studentov prvého ro¢nika magisterského stupnia ucitel'stva
fyziky v kombinacii a dopliiujiceho pedagogického Stadia, ktori dostali za tlohu nahrat
komentar k trom tichym videdm Pohar, Elektrostatika a Newtonova trubica. (Gor¢akova, 2019)
Komentare sme ohodnotili pomocou vytvorenych hodnotiacich harkov. Vypracovali sme
k nim rozbor a v ramci diskusie sme ziskali spatna vizbu od Studentov, ktori ich komentovali.
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Hodnotiace harky

Pri hodnoteni komentdrov nas nezaujima len obsah, ale aj kvalita a urcité faktory ktoré
nahrané¢ komentdre mali. Hodnotiacimi kritériami boli presnost’” vyjadrovania, jasnost,
pouzivanie spravnych nazvov fyzikalnych veli¢in, originalitu komentaru, ¢i sa Student stavia
do roly ugitel'a, ktory vysvetluje, alebo uéitel’a, ktory kladie otazky. Dalsie kritéria, ktoré sa
vyskytuju v komentdroch mozu byt aj Specifické — napr. emociami podfarbeny komentar, z
ktorého citit’ rozhorCenie a iné. Tieto faktory spominame hlavne vo formativnom hodnoteni,
ktoré davame vo forme spétnej vézby pri diskusii so Studentmi.

Pre sumativne hodnotenie sme pre kazdé tiché video vytvorili hodnotiace héarky, ktoré
obsahuju konkrétne kritéria spolu s bodovym ohodnotenim. Obsah komentéra, teda poznatky,
ktoré boli potrebné na jeho vytvorenie, sme zaradili podl'a SOLO taxondémie do jednotlivych
urovni a podl'a toho im priradili bodové hodnoty. Zaroven sme urcili niektoré kritéria, tykajuce
sa kvality komentaru, ktoré¢ chceme hodnotit™:

- Zrozumitel'nost — myslime dostato¢nu artikuldciu, spravnu vetnu skladbu,
intenzitu hlasu a podobne. Za zrozumitel'ny komentar povazujeme taky, ktorého
kvalitativna stranka nie je ni¢im rusend (Sum, klesanie intenzity hlasu na konci viet
a podobne), teda dokazeme identifikovat’ pocuty text.

- Logickd Struktara textu — logickd nadvédznost jednotlivych myslienok
komentujuceho, nepreskakovanie dolezitych myslienkovych krokov.

- Zainteresovanie - tym myslime nieco navyse, ¢o Student do komentaru vlozi, napr.
kladenie doplnujucich otazok, nejaka ina aktivizacia publika, origindlny koncept
komentaru a podobne.

- Parazitické slova — ich pouzivanie Castokrat publikum vyrusuje. Akykol'vek prejav
ucitel'a by mal obsahovat’ minimum takychto slov.

- Technické spracovanie komentéra k videu — €i je komentar pocut’, ¢i nie je v pozadi
nejaky Sum, nejaké hluché miesta a iné.

Kazdé z uvedenych kritérii hodnotime na stupnici 0 az 2 body, pricom 2 body st za idealny
stav, 0 za neziaduci stav. Jeden bod udelime tudentovi, ktory dané kritérium spliia priblizne
na polovicu.

Obsahové¢ kritéria hodnotime na podobnom principe, pricom bodové intervaly zédvisia od
urovne danych poznatkov podla SOLO taxondémie. Napriklad pri ulohe Pohar bodové
hodnotenia podla jednotlivych kritérii udel'ujeme nasledovne:

Unistrukturadlna troven poznatkov obsahuje jeden jav, ktory Student opisuje, v naSom
pripade to znamend, ¢i si Student vSimne vyteCenie malého mnozstva vody z pohara pri
prevracani. Pokial’ dno, dostane 1 bod, pokial’ nie, dostane 0 bodov.

Do multistrukturdlnej irovne v tejto lohe patria 2 kritérid. Prvym je rozliSovanie pojmov
sila a tlak, ktoré hodnotime v intervale 0 — 2 body. Ak Student pouziva tieto pojmy spravne,
ziskava 2 body, pokial’ Student vo vicsine pripadov tieto pojmy pouZije spravne, ale nie vo
vSetkych, udelime 1 bod. Pokial' Student tieto pojmy nerozliSuje, pouziva ich nespravne,
pripadne ich spravne pouzije len v minime vyjadreni, neziska ziaden bod.

Druhé kritérium, ktoré spadé do tejto urovne je identifikacia pric¢iny javu, ktorou je podtlak.
Toto kritérium hodnotime v intervale 0 — 3 body. Student, ktory spravne pomenuje tato
pri¢inu, ziska plny podet bodov. Studenta, ktory svojimi vyjadreniami smeruje k pojmu
podtlak, ale nevyslovi ho, hodnotime dvomi bodmi. Pokial’ Student vyslovi, ze ide o nerovnost’
tlakov, a to je pri¢ina, udelime 1 bod. Za urcenie nespravnej pric¢iny, neudelime Ziadne body.

V ramci rela¢nej trovne sme vytvorili jedno kritérium, a to vysvetlenie toho, preco vznikol
podtlak. Za spravnu odpoved udelime plny pocet bodov — 4. Pokial’ k nej Student svojim
komentarom smeruje, chyba len malé dokoncenie, ziska tri body. Ak Student spravne vysvetli,
preco ide o rovnost/nerovnost’ tlakov, dostane 2 body, pokial’ jeho vysvetlenie zacina spravne,
dostane jeden bod. Ked’ je celé vysvetlenie nespravne, udelime 0 bodov.
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Posledné kritérium spadd do rozSirenej abstraktnej urovne poznatkov, ktora je zaroven
najvyssia, preto ho hodnotime najvyssim bodovym intervalom 0 — 5 bodov. Ide o prepojenie
obidvoch pripadov, pokial’ Student uvedie, ze poloprazdny aj plny pohar funguju rovnako
a spravne vysvetli pri¢inu, ziskava pInych 5 bodov. Styri body udelime, pokial’ pdjde o spravne
prepojenie, ale vyskytni sa menSie chyby. Pokial' sa vyskytne viac chyb, ale princip
zovieobecnenia je spravny, ziska 3 body. Student, ktory sa snaZi svoje tvrdenia nejakym
sposobom zovSeobecnit’, ktory tvrdi, Ze obe situacie st rovnaké, ale nespravne ich vysvetli,
ziska dva body. Jeden bod udelime za naznak prepojenia medzi tymito pripadmi. Ziadne body
neziska ten, kto tvrdi, Ze pri¢ina deja v prvom pripade je odlisné od tej v druhom pripade.

Celkové hodnotenie potom predstavuje sucet bodov za oblast’ obsahovu a kvalitativau. Ako
priklad uvadzame Hodnotiaci harok k tichému videu Newtonova trubica. (Obrazok 5)

Hodnotiaci hirok - NEWTONOVA TRUBICA

Meno:
l Viimol si, ¢i pierko a plieSok padli 0 1
naraz alebo nie.
." Predpoklada, Ze v druhom pripade je 012
vysaty vzduch.
Spravne pomenuje abstinenciu odporu
.|' vzduchu. 0123

ll' Vysvetli, preto telesa dopadnii na dno 01234

v rozdielnom Case a predo naraz.

<
s

Oba pripady porovna, pomenuje
'.' rozdiely, tvrdenie generalizuje. 012345
Spolu - obsah ns
Komentir je zrozumitel'ny. 012
Nepreskakuje doleZité kroky pri vysvetlovani. 012

OZivenie — Kadenie otdzok, aktivizicia publika, nieo

origindlne 012

NepouZiva parazitické slové 01 2

Po technickej strinke video s komentirom neobsahuje 01 2
Ziadne chyby.

Spolu - forma o

Celkom s

Obrazok 5 Hodnotiaci harok Newtonova trubica

5 Vysledky prieskumu

Komentare k tichym videam nahravalo 5 Studentov, ktorych sme oznacili pismenami A, B,
C, D aE. Kazdé video sme si prehrali viackrat a na zéklade stanovenych kritérii v hodnotiacom
harku udelili pocet bodov.

Vysledky Studentov sme spracovali do tabuliek 1 — 4.(Z — zrozumitelnost, DK —
nepreskakuje dolezité kroky, I — zainteresovanie, PS — nepouziva parazitick¢ slova, TS —
technicka stranka).
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Tabulka 1 Vysledky Studentov v ulohe Pohar podla jednotlivych kritérii

Obsah Kvalitativne kritéria Spolu
Pohar =
| .'l ". l" "' z DK I PS | TS
Student A 1 D 3 4 0 2 2 1 D 2
Student B 0 7 1 0 2 7 1 1 2 2
Student C 0 1 1 0 7 2 2 1 2 2
Student D 0 1 1 0 2 2 2 2 2 2
Student E 0 2 0 0 0 2 D 1 D 2
Maximalne 1 2 3 4 5 2 2 2 2 2 25
Priemer 0,33 1,67 1,50 1,33 1,83 2,00 | 1,83 | 1,33 | 2,00 | 2,00 15,83

Z vysledkov tabul’ky 1 vyplyva, ze s kvalitativnou ¢ast'ou spracovania komentaru k tichému
videu Pohar Studenti nemali takmer ziadne problémy, ich bodové hodnotenia sa v stcte za
kvalitativne kritérium pohybovali od 8 do 10 bodov z desiatich, pricom 8 bodov dosiahol 1
Student, 10 bodov tiez jeden Student a zvySni traja dosiahli 9 bodov.

Co sa tyka obsahu komentara, vyskytli sa zjavné problémy s vysvetlenim daného javu.
Za 7iaden z komentarov sme neudelili plny pocet bodov. Najvyssi pocet bodov dosiahol
Student A, ato 10 bodov z15. Tento §tudent spravne pouZival terminoldgiu, spravne
identifikoval, o aky jav ide, nedotiahol to vSak dokonca, neprepojil obe situacie, riesil ich ako
samostatné pripady. Uvedeny komentar bol vSak po obsahovej stranke vyrazne najlepsi. Zvysni
Styria Studenti dosiahli za obsah hodnotenie od 2 do 5 bodov. Ich komentére boli obsahovo
velmi podobné, Studenti dokdzali spravne pouzivat terminologiu, avSak nedokézali
identifikovat’, o aky jav ide. To sposobilo, ze ani ich vysvetlenia neboli spravne, aj ked’ niektoré
ich tvrdenia boli pravdivé.

Tabulka 2 Vysledky studentov v ulohe Elektrostatika podla jednotlivych kritérii

Obsah Kvalitativne kritérid Spolu
Elektrostatik: N /"\©
My l 'l' 'll ( l/l z | bk | 1 PS | TS
[}
Student A 1 2 2 3 3 2 2 2 7 2
Student B 1 2 3 2 3 2 2 1 2 2
Student C 1 0 0 0 0 2 0 2 2 2
Student D 1 2 3 3 3 2 2 2 2 2
Student E 1 0 0 0 0 2 0 2 %) 2
Maximéalne 1 2 3 4 5 2 2 2 2 2 25
Priemer 1,00 1,33 1,83 2,00 2,33 2,00 | 1,33 | 1,83 | 2,00 | 2,00 17,67

Na zédklade tabul'ky 2 mozeme konStatovat, ze v ilohe Elektrostatika Studenti s nahravanim
komentara podobne ako v predoslej tlohe nemaji ziadne problémy. Dosiahnuté bodové
hodnotenia sa pohybovali v intervale 8 — 10 bodov z desiatich maximélnych v danej oblasti.

Oproti predoslym komentarom k tichému videu Pohar sa vSak komentare k tichému videu
Elektrostatika liSia z obsahového hl'adiska. Az traja Studenti dosiahli za svoje komentare viac
ako 10 bodov z 15-tich za obsahovu stranku (konkrétne Studenti A a B ziskali 11 bodov
a Student D dostal 12 bodov). Tieto tri komentare boli celkovo vel'mi kvalitné, Studenti
pouzivali poznatky na vSetkych urovniach, ¢o vel'mi oceniujeme. Zvy$né dva komentare
dosiahli za obsahovl Cast’ komentéara po jednom bode z 15-tich, pretoze javy prebiehajuce na
obraze len opisali, vysvetlenie nechali na posluchaca. Z tohoto dovodu sme v obsahovej ¢asti
nemali ¢o hodnotit’.
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Tabulka 3 Vysledky Studentov v ulohe Newtonova trubica podla jednotlivych kritérii

Obsah Kvalitativne kritéria Spolu
Newtonova /®
el B IR (TR [ T @ @ | | |
Student A 1 7) 2 2 2 2 7 2 2 2
Student B 1 D) 3 4 5 2 2 1 2 2
Student C 1 1 2 0 0 2 0 7 2 2
Student D 1 2 3 2 3 1 2 1 7 2
Student E 1 0 0 0 0 2 0 1 7 2
Maximélne 1 2 3 4 5 2 2 2 2 2 25
Priemer 1,00 1,50 2,17 2,00 2,50 1,83 | 1,33 | 1,50 | 2,00 | 2,00 17,83

V tabul’ke 3, podobne ako aj v tabul’kéch 1 a2, vidime, ze Studenti zvladli vyborne
kvalitativne kritéria komentarov, teda mozeme konStatovat, ze komentar Studentov vo
vSeobecnosti je zrozumitel'ny, Studenti sa snazia dodrziavat’ zakladné pravidla prejavu, akymi
su pouzivanie spisovného jazyka, originalita prejavu, zapojenie posluchaca a pod.

Komentare k tichému videu Newtonova trubica boli po obsahovej stranke, rovnako ako
v predo§lom pripade, kvalitné aj nekvalitné. Studenti C a E dosiahli nizke bodové hodnotenia,
pretoze prebichajuci dej iba opisali. Studenti A a D srovnakym koneénym poétom bodov
nahrali kvalitné komentare, ktoré sice v poslednych dvoch trovniach poznatkov nedosiahli
plné poéty bodov, avsak celkovo i§lo o velmi dobré komentare. Student B dosiahol za
obsahovt cast’ plny pocet bodov, pretoze splnil vSetky nami stanovené kritérid. Zo vsetkych
komentarov povazujeme prave tento za najkvalitnejsi.

Rovnako mozeme konStatovat, ze komentare k tichému videu Newtonova trubica
dosiahli priemerne najvyssi pocet bodov. Uvedené¢ video sme povazovali za najmenej
problematické, co sa prejavilo aj na kvalite komentarov po obsahovej stranke.

Tabulka 4 Vysledky Studentov vo vsetkych ulohach (O — obsah, KK— kvalitativne kritéria)

Pohér Elektrostatika Newtonova trubica Spolu
0 KK 0 KK 0 KK
Student A 10 9 11 10 9 10
Student B 5 8 11 9 15 9
Student D 4 10 12 10 12 8
Student E 2 9 1 8 1 7
Priemer
Maximélne 15 10 15 10 15 10 75

V poslednej tabulke (Tabulka 4) uvddzame tuspesnost Studentov v jednotlivych
ulohach — Pohar, Elektrostatika a Newtonova trubica. Z tabul’ky vyplyva, Ze priemerne Studenti
dosiahli 46,8 zo 75 bodov, ¢o je uspesnost’ v priemere 62,4 %.

Rozbor komentarov
Komentare studentov sme ohodnotili po¢tom bodov podl'a hodnotiacich harkov, a zarovein

sme vypracovali rozbor jednotlivych komentarov. Kompletny rozbor vSetkych komentarov ako
aj zhrnutie rozborov komentarov k jednotlivym tichym videdm uvadzame v diplomovej praci
(Gorcéakova, 2019).
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Diskusia so Studentmi, ktori sa zacastnili prieskumu
Komentare k videam sme si prehrali na hodine bezprostredne po odovzdani aj spolu so

Studentmi, ktori ich komentovali. Prvou témou, o ktorej sme diskutovali, bola technicka
stranka. Vsetci Studenti uvadzali, ze nemali problém s technickou strankou. Kazdy si naSiel
nejaky sposob, ktory pouzil pri nahrati komentaru. NajcastejSie Studenti pracovali s nejakym
videoeditorom, kedy osobitne nahrali komentar a potom ho k videu vlozili. Jeden Student
vyuzil priamo program ureny na komentovanie videa, kedy video bezi a nahravany komentar
sa priamo uklada.

Dalej sme diskutovali o procese, ktory absolvovali, kym dospeli k zdverednému komentéru.
VSsetci Studenti si prehrali viackrat video a napisali, ¢o budt hovorit. Niektori vSak mali
problém naraz citat’ komentar aj sledovat’ video. Nakoniec si vSak komentar zapamétali.
Taktiez Studenti spominali problémy s na¢asovanim komentaru priamo k videu tak, aby to, ¢o
hovorili stviselo stym, ¢o sa prave deje na obraze. Rovnako spominali, ze mierne
problematicky bol aj casovy manazment, pretoze hoci vedeli nieCo k videu povedat’, ¢asové
obmedzenie a presny obraz im komplikovali tvorbu komentéra. Cely proces od pisania az po
nahratie komentara Studentom trval v rozmedzi 1 az 1,5 hodiny.

Zaujimalo nas, ¢i si Studenti prehrali video a pocuvali sa. Jeden Student uviedol, ze pri
pocivani komentaru si uvedomil, Ze rozprava velmi pomaly, Ze jeho komentaru chyba
dynamika a Ze ma pocit, Ze by sa pri tom ostatni nudili. Dalsi §tudent si uvedomil, Ze pouziva
nespravnu gramatiku, nasiel si chyby, uvedomil si zIu intonéciu aj zahabkanie.

Po prezreti vSetkych videi, sme diskutovali aj o komentdroch ostatnych Studentov.
V jednom videu §tudent pouzil hudobny podklad, ktory vietci §tudenti ocenili. Studenti si
uvedomili rozdiely medzi obsahom jednotlivych komentarov, dokdzali spolo¢ne najst’ chyby
v komentaroch, opravili ich a zhodli sa na najlepSom komentéri. Ocenili tiez kladenie otazok
pocas vysvetl'ovania, aj na konci.

NajdolezitejSim zaverom z celej diskusie bolo, Ze Studenti ocenili spatnu vazbu. UZ samotné
vypocutie svojho aj ostatnych komentdrov im pomohlo a povedali, ze by vedeli, ako by
komentar zmenili a ¢o by spravili inak. Aj ked’ by Studenti ocenili komentovanie reédlne
prebiehajuceho pokusu pred 'ud’'mi viac ako rozpravanie na mikrofon pocitaca, boli si vedomi
vyhody, ktort voci tomuto spdsobu tiché video ma, a to Ze kazdy komentuje ti ista situaciu
bez toho, aby bol ovplyvneny tym, ¢o uz predtym pocul.

Zhrnutie vysledkov prieskumu

Na zéklade vysledkov prieskumu moéZeme konStatovat’, ze prvé ocakavanie, a to Ze Studenti
budt pouzivat’ spravne odbornu terminologiu, sa potvrdilo. AvSak nepotvrdila sa jeho druha
tast, kedy sme o¢akavali, Ze v komentaroch sa nevyskytnu fyzikalne nepresnosti. Studenti za
obsahovu ¢ast’ komentaru k videu Pohar dostali v priemere 6,67 bodov z 15-tich (44,5 %),
pri¢om za terminologiu sme udelili priemerne 1,67 bodov z 2 bodov (83,5 %).

V kvalitativnych hodnotiacich kritériach Studenti dosahovali v priemere 9,16 bodov z 10-
tich, ¢o teda potvrdzuje nase druhé ocakavanie, Ze si Studenti dokdzu vhodne zadelit’ ¢as pri
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komentovani videa. Taktiez to vypoveda o tom, ze sa Studenti snazili vlozit’ nieco origindlne
do svojho komentara, nepouzivali parazitické slova, pri vysvetl'ovani nepreskakovali dolezité
kroky, zvladli technicka stranku nahratia komentara k videu a ich komentar bol celkovo
zrozumitel'ny.

Z diskusie so Studentmi vyplynulo potvrdenie treticho o¢akéavania, kedy sa Studenti vyjadrili
k nedostatkom svojho komentéra, ale aj k jeho pozitivnym aspektom, a teda zaujali k nemu
kriticky postoj.

6 Zaver

Aj Studenti, ktori rozumeju fyzike, maji Castokrat problémy vyjadrit’ svoje myslienky.
Vhodnym prostriedkom na rozvoj nielen tejto schopnosti je tiché video. To nas viedlo
k rozhodnutiu venovat’ sa danej téme. Najskor sme sa venovali moznostiam zaradenia tichého
videa do pripravy Studentov ucitel'stva fyziky, kde sa takyto typ ulohy ukazuje ako vel'mi
prinosny. V d’alSom vyskume by sme sa chceli venovat’ implementovaniu tichého videa do
vyucby fyziky na strednej Skole.

Podla autorov (Hreinsdéttir, Kristinsdottir, 2016) mdze byt tiché video pouzité napriec
réznymi kultirami a jazykmi. Ukazuje sa, Ze nielen naprie¢ roznymi kultirami a jazykmi, ale
aj naprie¢ roznymi Skolskymi predmetmi a stupfiami vzdelavania. Preto sme si v ramci
dizertacnej prace stanovili nasledujuce ciele:

1. Zostavit’ stibor tichych videi pouzite'nych na r6znych stupnioch vzdeldvania.

2. Preskiimat’ moznosti zaradenia tichého videa do vyuc€ovania fyziky.

3. Komparovat’ rozdiely v komentaroch k tichym videam Studentov zo slovenskych §kol
a 8kol s francuzskym vyucovacim systémom.

4. Zistit, do akej miery koreluje kvalita tvorby komentarov k tichym videdm so
schopnost’ou Studentov spravne opisat’ pozorovany jav z fyzikalneho aspektu.

5. Vypracovat stratégiu rozvoja schopnosti Studentov tvorit’ komentare k tichym videam
a tak rozvijat’ verbalizaciu vlastnych myslienok.

V dizertacnej praci by sme chceli preskimat’ r6zne moznosti zaradenia tejto ulohy do
spominanej pripravy, nakol’ko sme ho zatial zaradili iba jednym spdsobom — nahratie
komentaru k tichému videu.

Z vyskumu zameraného na hodnotenie urovne vedomosti $tudentov pri vstupe na VS
Stadium fyziky, zahfnajaceho aj Studentov ucitel’'stva fyziky, ktory prebiehal v rokoch 2011 —
2013, vyplyva, ze Studenti nastupujici na Stadium fyziky mali vo vS§eobecnosti t'azkosti opisat’
svoje pozorovanie. Casto krat si zamiefali pozorovanie za vysvetlenie a naopak. Z toho
vyplynulo, ze Studenti maji problém odlisit’ opis pozorovania od vysvetlenia javov a nedokazu
sformulovat’ predpovede o vysledkoch experimentu, teda im chybaju zakladné spdsobilosti
vedeckej prace. (Velmovska, 2014) Méame za to, ze tiché video zaradené r6znymi spdsobmi do
vyucovacieho procesu na strednej Skole dokaze rozvijat’ tieto spdsobilosti. Rovnako by sme
cheeli zistit, do akej miery zodpoveda kvalita komentarov k tichym videdm schopnosti
Studentov opisat’ pozorovany jav. Zaujima nas, ¢i nedostato¢ny, pripadne nespravny komentar
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je dosledok neschopnosti opisat’ jav, verbalizovat’ myslienky alebo nedostato¢nych vedomosti
z fyziky.

V ramci dizertacnej prace by sme tiez radi vyuzili tiché video ako prostriedok porovnania
francuzskeho a slovenského vzdelavacieho systému z hl'adiska rozvoja spdsobilosti vedecke;j
prace.
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Abstract:

Inquiry-Based Science Education (IBSE) is an example of a technique incorporated into lessons of natural
sciences with all its advantages as well as disadvantages. Could teachers use only some elements of BOV as a
part of traditional, conventional education to avoid the negative aspects of IBSE? We have decided to study the
role of motivation and an attractive topic in IBSE. This article presents pedagogical experiment including the
comparison of inquiry-based science education and traditional teaching with attractive topic/motivation. We
measured students' knowledge and skills of the subject matter as well as popularity of studying natural sciences.
Pupils achieved similar results in the control and the experimental groups.

Keywords:

attractiveness of the topic, inquiry based science education, pupils’ motivation, pedagogical experiment

Abstrakt

Badatelsky orientovana vyuka (BOV) je jednim z didaktickych piistupt k vyuce chemie, ktery ma své klady a
zapory. Dalo by se zamezit negativim BOV zaclenénim pouze n¢kterych prvka BOV do tradi¢niho konvenéniho
zpusobu vyuky? Byla realizovana dil¢i cast pedagogického experimentu s kontrolni a experimentalni skupinou
zakl. Po vyuce prvnich dvou témat a testovani v didaktickém posttestu 1 a 2 se zatim ukazuje, Ze Groven
védomosti a dovednosti zakd vyucovanych BOV byla shodné jako u zakt vyucovanych tradi¢nim zpiisobem
s posilenou motivaci atraktivnim tématem.

Klic¢ova slova:
atraktivita tématu, badatelsky orientovana vyuka, motivace zaki, pedagogicky experiment

1 Uvod

S pojmem badatelsky orientovana vyuka se 1ze v odborné literatute setkat posledni dobou stale
Casté¢ji. BOV se dostava/dostavalo do popiedi pozornosti vyzkumnych skupin v oblasti
didaktiky. Velmi Casto byva tento piistup interpretovan jako smér, ktery by mohl vytesit krizi
piirodovédného vzdélavani (Potacek, 2010). Tato krize, nedostateCny zdjem o ptirodovédné
predméty, byva davana do souvislosti s malou motivaci zakd, srostoucim mnoZzstvim
poznatki, nedostate¢n¢ vnimanou relevanci a predevSim se zplisoby, kterymi se pfirodni védy
ve Skolach vyucuji. Ucivo je sice zdky vnimano jako dilezit¢ pro spoleCnost, ale
v kazdodennim zivoté pro né¢ jako nepotiebné (Rocard a kol. 2007; Osborne a kol. 2008;
Janouskova 2008).
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2 Teoretické pozadi

Definice badatelsky orientované vyuky neni jednotna (Dostal, 2015). Na zdklad¢ rozboru
definic a riiznych piistupti k pojmu badatelsky orientovana vyuka lze ale nalézt spole¢né rysy
tohoto pfistupu k vyuce: dlraz je kladen na aktivitu zaka v kooperaci s ucitelem, vyuziva se
riznych vyucovacich strategii aktivniho vyucovani, Zaci si rozviji znalosti a dovednosti na
zaklad¢ feSeni problémi, uceni formulovani otdzek a hypotéz, objevovani skutecnosti,
shromazd'ovani dat a jejich interpretovani, pficemz je kladen diiraz na mezioborovost a
propojeni s kazdodennim zivotem. Badatelsky orientovana vyuka ovSem neni vzdy spojena
s feSenim tulohy, kterda ma problémovy charakter - napf. u potvrzujiciho badéani. Cilem je
piipravit zaky do realného zivota, naucit je feSit problémy, utvafet spravné usudky vcetné
posilovani v oblasti emocionalni a sociadlni. V pojeti Bloomovy taxonomie pak jde pfedevsim
o rozvijeni vyS$ich kognitivnich trovni - analyzu, syntézu a hodnoceni (Papacek, 2010; Dostal,
2013a, b).

Ptestoze ma badatelsky orientované vyuka celou fadu vyznamnych podporovateld, ma i tento
moderni trend své kritiky. Vedle problému s nedostate¢nym proskolenim samotnych uciteld,
casovou naro¢nosti a nedostate¢nym vybavenim $kol, jde o riziko nerovnomérného zapojeni
zakl, riziko vyvozovani nespravnych zavéri ¢i soustiedéni pozornosti zakli na provadéni
samotné experimentalni ¢innosti na ukor feSeni problémil a osvojovani si novych poznatkl
(Kirschner a kol. 2006; Hmelo-Silver a kol., 2006). Kone¢n¢ pak i samotnd metodika
hodnoceni aktivity zaki v rdimci BOV neni jednotné (Trckova a kol., 2019).

Efektivitu vyuky lze hodnotit dvéma zakladnimi metodami. Prvni vychazi z vypovédi
posuzovateli, kdy se vyuzivaji rozhovory se zaky, uciteli ¢i rizna dotaznikova Seteni. Druha
metoda je zalozena na didaktickych testech (pretestu a posttestu), které maji hodnotit zmény
v urovni védomosti, dovednosti, nazort a postoji zakt. V Ceské republice neni vyzkumi, které
se zabyvaji efektivitou badatelsky orientovaného vyucovani, mnoho. Pii méfeni efektivity
BOV je Casto srovnavana experimentalni skupina (s BOV) a kontrolni skupina (s klasickou
transmisivni vyukou). Ackoli vétSina praci mluvi o pozitivnim vlivu BOV (zejména na postoj
zakl k ptirodovédnym pfedmétiim, zapamatovani si novych informaci ¢i posileni badatelskych
dovednosti), objevuji se i prace, kde statisticky vyznamny rozdil mezi experimentdlni a
kontrolni skupinou nebyl prokazan (Cobern a kol., 2010). U vSech téchto vyzkumt je nutné
mit na paméti skutecnost, ze BOV ma mit hlavni tlohu v rozvoji kompetenci fesit problémy,
mysSleni a tvofivosti. Neni proto mozné srovnavat BOV s transmisivni vyukou jen v roviné
mnozstvi osvojenych védomosti.

Z naseho pohledu zminime predeviim praci Skoda a kol. (2015), ktefi se zabyvali otazkou
efektivity BOV v zévislosti na typu motivace. V zavéru mimo jiné konstatuji, ze efektivita
motivace ma klic¢ovou roli pro efektivitu BOV. Zasadni role motivace (aktivizace, podniceni
zveédavosti a zajmu zakd) v ramci BOV je popisovéana i v praci E. M. Kaneové (2013). V
piipadé, ze tato motivace chybi, zak neni schopen vénovat potiebné usili badatelskym
postuptm.

3 Charakterizace vyzkumu

Maéme-li na jedné strané ,,novy* trend vyuky (badatelsky orientovanou vyuku), ktera ma ovSem
jistd omezeni diskutovana vyse, a na stran¢ druh¢ klesajici zdjem zaka o ptirodni védy (ktefi
navic povazuji u¢ivo pro kazdodenni Zivot za nepotiebné ¢i abstraktni), nabizi se otazka, zda
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nestaci v klasické vyuce posilit ivodni motivaci (tedy aplikovat jen prvni tfazi BOV) a vyhnout
se tak negativim se kterymi je BOV spojena. Ulohou tohoto vyzkumu tedy je porovnat
efektivitu badatelsky orientované vyuky s ,klasickym* vyuCovanim (transmisivnim)
s posilenou tvodni motivaci. Hlavni vyzkumna otazka je: Jakou roli hraje samotna volba
atraktivniho tématu a motivace ve vyucovacim stylu BOV u Zakii na ctyrletych gymnaziich resp.
odpovidajicich rocnicich viceletych gymnazii. S tim jsou spojeny dilci cile a otdzky: Zvyseni
zajmu o prirodni veédy je dusledek BOV nebo vybéru atraktivniho tématu? Jaky dopad ma
BOV/atraktivita tématu na zdjem Zakii o prirodoveédné obory? Jaky je vliv BOV/atraktivity
tématu na tridu jako celek vs. dopad na jednotlivé zaky?

4 Metodika

Zvolenou vyzkumnou metodou je pedagogicky experiment se dvéma skupinami —
experimentalni a kontrolni. Jedna se o dvé tiidy stejného ro¢niku viceletého prazského
gymnazia (kvinta a sexta) se stejnym vyucujicim chemie. Nezavislou proménnou je zména
vzdélavaciho postupu — BOV metoda vs klasickd vyuka (transmisivni) s posilenim tivodni
motivace, zavislou proménnou jsou vysledky didaktického testu a motivace/postoj zaku
k predmétu chemie.

V experimentalni skupiné (tfid¢) probihala vyuka zplisobem badatelsky orientované vyuky,
pfi¢emz byl kladen diraz na jednotlivé fdze — zapojeni, zkoumani, zpracovani zobecnéni a
zhodnoceni. Dle zvolené¢ trovné BOV (strukturované, nasmérované) byli zaci zapojeni do
badani — stanovovali hypotézy, navrhovali experiment, vyvozovali zavéry a zobecnéni. Timto
zpusobem prob¢hla vyuka 3 témat (viz Tabulka 1).

V ramci kontrolni skupiny (tfidy) probihala vyuka tradi¢ni transmisivni metodou, ale
s posilenim tvodni motivace a aktivizace zaki pfi uvedeni do tématu. Tato Gvodni faze, pii
zahdjeni vyuky daného tematického celku, byla shodnd s ivodem v ramci experimentalni
skupiny. Dalsi faze vyucovéani vSak jiz probihaly ,klasickym* zplsobem: vyklad, prace
s pracovnim listem, demonstra¢ni experiment ¢i prace dle jasn¢ stanovené¢ho pracovniho
navodu. Timto zpiisobem prob¢hla vyuka 3 témat (viz Tabulka 1).

Na konkrétnim piikladu - Téma 1 - lze priibéh vyuky porovnat v experimentalni a kontrolni
skuping nasledovné (Schéma 1):

/Experimentélni skupina Kontrolni skupina \
Motivacni avod Motivacni uvod

(reakce vybranych prvkd, ¢lanek (reakce vybranych prvkd, ¢lanek
o antioxidantech z novinky.cz) o antioxidantech z novinky.cz)
Vyhledani informaci o reaktivité vybranych Klasicka vyuka - vyklad uditele o
prvky, analyza slouCenin, které vytvafi,  stabilité vzacnych plynd, tvorbé iontt
vyvozeni hypotéz o souvislosti mezi odpovidajici konfiguraci nejblizsiho
postavenim v PSP a reaktivitou vzacného plynu, oktetové pravidlo

Predpovézeni reaktivity dalSich
prvka a nasledné ovéreni.
Vyklad o reaktivité radikalt a

Prace s upravenym védeckym &lankem uvedeni prikladu, souvislost s
o radikalech a antioxidantech, antn_omdanty, demonstltacnl
informace o radikalovém pribé&hu experiment s hnédnutim jablka.

oxidacnich reakci.
Ukol - zabranit oxidaénimu hnédnuti
jablka. Provedeni experimentu a
vyhodnoceni.

Schéma 1 Porovnani pritbéhu vyuky u experimentalni a kontrolni skupiny pri vyuce prvniho tématu.
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Hlavni hypotéza byla definovéna takto: Zdci vyucovdani BOV jsou stejné motivovdni a dosahuji
obdobnych vysledkii jako Zaci vyucovani tradicni vyukou s posilenou uvodni motivaci
atraktivitou tématu.

Pokud jde o samotny prubéh experimentu, ten je ilustrovan na Schématu 2. V kazdé skupiné
byl nejprve zadan motivacni pretest a nasledné probihala vyuka 3 zvolenych témat. Pred
vyukou kazdého tématu byl tfid¢ zadan didakticky pretest (pretest 1-3) a po vyuce didakticky
posttest (posttest 1-3). Na zaveér (po vyuce vSech tii témat) byl zakiim zaddn motivacni posttest.
S odstupem casu (piiblizné po 2 mésicich) bude zdkiim zadan dalsi didakticky posttest. Za

ucelem zvyseni validity vysledkl je v planu provést nasledné kiizové prohozeni kontrolni a
experimentalni skupiny s vyukou novych 3 tematickych celkd, viz Schéma 2.

2

Vyuka BOV

Tradi¢ni transmisivni vyuka
Experimentalni skupina

s atraktivnim tématem

Pretest — didakticky test
(Téma 3)

BOV vyuka
téma3

Pretest — didakticky test
(Téma 3)

Klasickd vyuka s
atraktivnim tématem 3

Posttest — didakticky test
(Téma 1)

Pretest — motivace a
zdjem

Posttest — didakticky test|
(Téma 1)

Pretest — motivace a
zdjem

Pretest — didakticky test
(Téma 1)

Posttest — motivace a
zdjem

Al

Pretest — didakticky test
(Téma 1)

Posttest — motivace a
zdjem

BOV vyuka

Klasické vyuka s
témal

atraktivnim tématem 1

Posttest — didakticky test
(Téma 1)

Pretest — didakticky test
(Téma 2)

Klasick vyuka s
atraktivnim tématem 2

Posttest — didakticky test
(Téma 2)

Posttest — didakticky test
(Téma 1)

Pretest — didakticky test
(Téma 2)

BOV vyuka
téma 2

i

Posttest — didakticky test
(Téma 2)

Posttest Il

ik
g Uik

Posttest Il

=<

Schéma 2 Detailni priibéh pedagogického experimentu.

V ramci vyzkumu tedy bylo vybrano 6 tematickych celka z oblasti chemie pro vyuku v 1. a 2.
roéniku gymnézia (Tab. 1). Pfi zpracovani témat byl kladen diraz na jiz zminénou
mezioborovost, piiblizeni k realnému Zivotu, aplikovatelnost a aktualnost.

Tabulka 1 Zvolena témata vyuky.

Teéma 1 Antio.x@danty (reaktivita, stabilita ¢astic, oktetové pravidlo, radikaly, rezonance,
reaktivita...).

Téma 2 Peceni a kvaseni (polarita vazby, kyselost a zasaditost, vytésitovaci reakce...).

Téma 3 Jak funguje kopirka a MRI (komplexni slouceniny, barvy...).

Téma 4 | Margariny (adice, ztuzovani, bionafta....).

Téma 5 Jak ziskavame energii (oxidacni fada, kvaseni, ethanol, methanol) .

Téma 6 Fungovani zraku (izomerie...).

Pti tvorbé motivacnich pretestii a posttesti formou dotaznikii byly vyuzity jiz ovéiené nastroje:
MSLQ (Motivated Strategies for Learnig Questionnaire, Pintrich et al., 1991) a IMI (Intrinsic
Motivation Inventory — Ryan, 1982). Pro nase ucely jsme si zvolili 4 Skaly: uzitecnost/hodnota,
zdjem/potéSent, narocnost, uvédomeni si svych schopnosti. Ukédzka otazek motivacniho
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dotazniku je uvedena na Obr. 1. Vedle toho jsme motivacni posttest doplnili o dalsi otazky za
ucelem zjisténi dalSich intervenujicich proménnych (napt. zda zak nenavstévuje béhem

prabéhu experimentu jiné lekce — doucovani, piipravu na ptijimaci zkousku...).

Skala cislo otézka
otazky
2 Znalosti ziskané v predmétu chemie pokladam za potrebné.
3 Poznatky z hodin chemie vyuZziji i v jinych predmétech.
11 (E:;iik;yck:;?cl;tgivee il;:ilfa\)/ice hodin prirodovédnych predmétu
uzitecnost/hodnota 20 Myslim,’ie éinnos’ti a ObSE;h hodin chemie jsou uZite¢né pro
pochopeni dané latky.
2] Znalosti ziskané v predmétu chemie pokladam za potrebné.
22 Myslim si, Ze studium chemie je dllezité.
1 Vyuka predmétu je provadéna zajimavou formou.
8 Predmét chemie mdm radsi nez vétsinu ostatnich predmétu.
Zéjem/potééeni L7/ Hodiny chemie mi pfipadaji docela zdbavné.
Inv. 18 Hodiny chemie mé& nezajimaly.
Inv. 19 Hodiny chemie mi pFipadaji nudné.

Obrazek 1 Ukdzka otazek v ramci motivacniho pretestu.

Struktura didaktickych pretestii a posttesti byla sestavovana podle nasledujici tabulky (Tab.
2), kde cislo predstavuje pocet otazek z dané trovné podle revidované Bloomovy taxonomie
rozvoje znalosti a kognitivnich procest. Vychazeli jsme ptitom z prace Sotakova a kol. (2018).
Celkové obsahoval kazdy test 15 otdzek (uzavienych i otevienych), pficemz cilem bylo
ovetovat jak osvojené védomosti, tak rozvoj v oblasti dovednosti feseni problémt, mysleni a
tvotivosti. Kazd4 otdzka byla hodnocena 1 bodem v piipad¢ spravného feseni.

Tabulka 2 Rozlozeni jednotlivych otazek didaktickych testii.

DIMENZE KOGNITIVNIHO PROCESU

ZNALOSTNI DIMENZE | Zapamatovat | Rozumét | Aplikovat | Analyzovat | Hodnotit | Tvorit
Znalost fakti 1 1 0 0 0 0
Konceptualni znalost 1 2 2 2 2 0
Proceduralni znalost 0 1 2 1 0 0
Metakognitivni znalosti 0 0 0 0 0 0

5 Interpretace vysledkii

Porovnani primérné uspésnosti zaki v jednotlivych trovnich didaktického postestu 1 a 2
u experimentalni a kontrolni skupiny ukazuji Graf. 1 a Graf. 2.
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Graf 2 Zavislost iispéSnosti (%) v ramci jednotlivych otdzek v didaktickém posttestu , TEMA 2.

Ackoliv ziskand data budou teprve podrobné statisticky analyzovana (po dokonceni
experimentu), prvni vystupy ukazuji, ze se neobjevuje vyznamny rozdil u zaki experimentalni
a kontrolni skupiny. Je vSak potfeba zdUraznit, Ze v tuto chvili nebyl zdkim zadan a
vyhodnocen motivacni posttest a didakticky posttest po delSim casovém horizontu. Pfedevsim
zde by meélo, podle dfive publikovanych vysledkli, dochédzet k ptipadnym rozdilim mezi
experimentalni a kontrolni skupinou. Také je vhodné mit pii interpretaci vysledkii na paméti
celou fadu moznych intervenujicich proménnych (pfestoze se je snazime minimalizovat, napf.
ziskanim informaci v motivaénim posttestu): zaci, ucitel realizujici vyuku, materialni
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zabezpeceni, rozvrzeni piedmétu, doucovani, postoj ucitele, samotné téma, vybér skupiny,
vyuka ptibuznych predméti. ..

6 Zavér

Cilem tohoto vyzkumu je ovéfit otdzku ulohy motivace v rdmci badatelsky orientované vyuky
a pokusit se nastinit, zda klasickd vyuka, kde by doslo k posileni motivace zaku atraktivitou
tématu, nevedla ke stejnym vysledktim jako BOV. Je-li totiz primarnim cilem vyuky zvysit
zajem zakl o prirodovédné predméty a posilit osvojeni poznatkill, nabizi se otazka, zda tohoto
cile nemtzeme dosahnout zvySenim tivodni motivace v rdmci ,,klasické* vyuky (a vyhnout se
tak negativiim, které sebou BOV nese).

Po vyuce prvnich dvou témat a testovani v didaktickém posttestu 1 a 2 se zatim ukazuje, Ze

uroven védomosti a dovednosti zakli vyucovanych BOV byla shodna jako u zakl vyucovanych
tradi¢nim zplisobem s posilenou motivaci atraktivnim tématem.

Protoze BOV ma cilit na rozvoj pfedevsim vyssich kognitivnich dimenzi, mame v planu cely
experiment opakovat u dalSich dvou tfid s tim, Ze didaktické testy budou doplnény o dalsi 3
polozky z oblasti metakognitivnich znalosti.
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Abstract:

Physics is one of the school subjects of the general education at secondary medical school. The main function
of this kind of school subjects is preparing the students for the vocational secondary education.
The main aim of the survey was to find the most attractive context for the pupils regarding teaching
Physics and whether this context agrees with the school’s specialization. In our contribution we deal with the issue
of building the connection between Physics and the vocational education.

Keywords:

Context-based approach, Secondary medical school, vocational education

Abstrakt:

Vyucovaci predmet fyzika na strednych zdravotnickych skolach radime k v§eobecnovzdeldvacim predmetom.
Hlavnou ulohou tychto predmetov je ich pripravna funkcia k odbornej Casti vzdelavania.

Hlavnym cielom sondy bolo zistit', aky kontext vo vyu€ovani fyziky je pre ziakov atraktivny, a ¢i sa zhoduje
so zameranim $koly. V prispevku sa venujeme problematike prepojenia vyucovania fyziky a odbornej zlozky
vzdelavania.

Kracové slova:
Kontextualny pristup, stredna zdravotnicka Skola, odborné vzdelédvanie

1 Uvod

Vo vyucovani fyziky sa na strednych zdravotnickych Skolach kladie hlavny déraz na témy
uzko suvisiace s odbornou zlozkou vzdelavania a praxou konkrétneho Studijného odboru.
Jednym z pristupov zaoberajucim sa prepojenim vyucovania v §kole s témami, ktoré su ziakom
blizke, je kontextualny pristup k vyuCovaniu. Zavedenim kontextov, ktoré su pre Ziakov
atraktivne, a aktivit s nimi stvisiacich do vyucovania fyziky sa vyucovanie stava pre ziakov
zmysluplnejSim. (Bennett, 2003)

2 Ciele a metody prace

Fyzikdlnym vzdelavanim Zziak ziskava vedomosti, ktoré su potrebné k jeho osobnym
rozhodnutiam v obc¢ianskych a kultarnych zélezitostiach suvisiacich s lokalnymi a globalnymi
problémami ako su zdravie, Zivotné prostredie &i technicky pokrok. (SPU, 2015) Préave tieto
atributy st jednym zo znakov kontextudlneho pristupu k vyucovaniu. Ciel'om predkladaného
prispevku je poukazat’ na moznosti prepojenia fyzikalneho vzdelavania s praxou vo vybranych
Studijnych odboroch strednej zdravotnickej Skoly. Na dosiahnutie hlavného ciela sme si
stanovili nasledujuce Ciastkové ciele:

1. Vymedzit pojem kontextualny pristup k vyucovaniu.
2. Vyty¢it Specifikd vyucovania fyziky na strednych zdravotnickych skolach.
3. Prezentovat vysledky sondy realizovanej na vybranej strednej zdravotnickej skole.
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Na splnenie prvych dvoch cielov sme vyuzili analyzu dostupnej domacej a zahrani¢ne;j
literatury. Pri prezentécii vysledkov sondy sa zameriame na percentudlne zastipenie vybranych
tém v jednotlivych Studijnych odboroch a nasledne ich porovname.

3 Kontextualny pristup k vyucovaniu

Pojem kontextudlny pristup je aplikovany v Sirokom okruhu kurikularnych materidlov,
Castokrat spominany v debatach spojenych s vedeckou gramotnostou a vSeobecnym chapanim
vedy spolo¢nost'ou. Jeho pociatky siahaji do pétdesiatych rokov minulého storocia, kedy sa
zacCalo spominat’ prepdjanie realneho zivota ziakov s vyu€ovanim v Skole.

Faktory, ktoré podnietili rozvoj kontextudlneho pristupu k vyucovaniu v prirodovednych
predmetoch boli:

* znepokojenie ucitel'ov a inych zainteresovanych do prirodovedného vzdeldvania, Ze
materidly, ktoré sa nachddzaji na hodindch prirodovednych predmetov nie su pre Ziakov
dolezité,

» relativne nizky zaujem Ziakov o pokraCovanie v §tidiu prirodovednych predmetov,
hlavne fyziky, po ukon¢eni povinnej skolskej dochadzky,

» obavy z toho, Ze prirodovedné predmety nebudu u¢ené odbornikmi.

Pri implementécii redlneho Zivota do vyu€ovania prirodovednych predmetov sa vyvinuli
dva zékladné smery, ktorych spolo¢nym znakom bolo ukazat’ mladym l'ud’om prepojenie
medzi tym, o sa ucia v Skole a kazdodennym Zivotom. Jednym z pristupov bol ,,kontextualny
pristup* a druhym ,,relevantna veda.“ Rozdiel v jednotlivych pristupoch je v mieste, kedy sa
prepojenie uvadza. ,,Relevantnd veda* sa striktne drzi vedeckych poznatkov, ktoré predstavuje
ako prvé, az potom prechadza k prepojeniu so zivotom Studentov. ,,Kontextualny pristup® si za
vychodiskovy bod voli redlnu situdciu a potom prechadza k vedeckym poznatkom.
(Bennett,2003)

Aurori Parchmann a kol. uvadzajt, ze kontextualny pristup k vyucovaniu pontika vhl'ad do
roznych aplikacii (chémie). Rovnako tento pristup povzbudzuje Studentov, aby boli otvoreni
ich kazdodennému zivotu, aby premyslali o buducich povolaniach ¢i budicom Studiu.
(Parchmann, 2015)

Autori Bennett, Lubben a Hogarth definuju kontextualny pristup k vyucovaniu ako pristup
vo vyucovani prirodovednych predmetov, v ktorych sa kontext a aplikacie vedy pouzivaju ako
vychodiskovy bod pre rozvoj vedeckych myslienok. (Bennett, Lubben, Hogarth, 2006)

4 Specifika vyucovania fyziky na strednych zdravotnickych $kolich

Statny vzdelavaci program pre odborné vzdelavanie na strednych zdravotnickych $kolach
je vydany a zverejneny Ministerstvom zdravotnictva Slovenskej republiky po prerokovani so
zamestnavatel'mi, zriad’ovatel'mi $kol a stavovskou organizaciou podl'a prisluSného Studijného
odboru, teda Slovenskou komorou medicinsko-technickych pracovnikov. Na tychto typoch
§kol sa kladie zvySeny doraz na pozadované kompetencie pre vykon povolania a vysledky
vzdelavania a zniZeny doraz na obsah vzdelavania. Stc¢astou Statneho vzdelavacieho programu
je Ramcovy ucebny plan, ktory vymedzuje pomer medzi vSeobecnym a odbornym
vzdelavanim a ich minimalny rozsah. Pomer hodin v§eobecného a odborného vzdelavania pre
4-ro¢né Studium Studijnych odborov Zubny asistent, Masér, Ortopedicky technik, O¢ny optik,
Zdravotnicky laborant a Asistent vyzivy je na strednych zdravotnickych Skolach rovnaky. Pre
odborné vzdelavanie je vyClenenych 68 tyzdennych vyucovacich hodin, 48 hodin mé vo
vzdeldvacom programe vyclenenych vSeobecné vzdelavanie. Uvedené pocty vyucovacich
hodin pre jednotlivé vzdelavacie oblasti predstavuji nevyhnutné minimum, ktoré je mozné
rozsirit’ z kapacity disponibilnych hodin, ktorych je 16. (MZ SR, 2013a, 2013b, 2013c, 2013d,
2013e, 20131, 2013g)
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Vyucovaci predmet fyzika sa na strednych zdravotnickych Skolach zarad’uje
k vSeobecnovzdeldvacim predmetom. Vedomosti a zru¢nosti, ktoré Ziaci ziskaji absolvovanim
tychto predmetov, im umoZznia spravne chapat a vysvetlovat' javy suvisiace s odbornou
zlozkou vzdeldvania a praxou dané¢ho odboru.

Obsah vyudby fyziky vychadza z prislu§ného Statneho vzdelavacieho programu. Z hl'adiska
funkcie vyucovania fyziky ako pripravného predmetu dominuju aplikécie fyziky v odbornej
zlozke vzdelavania a v praxi konkrétneho Studijného odboru. Vyucovanie fyziky sa realizuje
spravidla v prvych dvoch rokoch 4-ro¢ného Stadia na Strednej zdravotnickej Skole na
Zahradnickej ulici v Bratislave. Pre Studijné odbory Zubny asistent, Ocny optik, Zdravotnicky
laborant, Farmaceuticky laborant a Asistent vyzivy je 2-hodinové ¢asova dotéacia hodin fyziky
tyzdenne v prvom ro¢niku a 1-hodinova ¢asova dotacia v druhom ro¢niku. V obidvoch rokoch
Studia maji 2-hodinovu tyzdennli dotaciu na vyulovanie fyziky Studijné odbory Masér
a Ortopedicky technik. Tieto dva Studijné odbory maji poskytnutii jednu z disponibilnych
hodin prave na vyucovanie fyziky. Tyzdenna casova dotacia hodin matematiky je pre vSetky
Studijné odbory na vybranej strednej zdravotnickej Skole rovnaka. V prvych dvoch rokoch
Studia ide o 2-hodinovl ¢asovi dotaciu a v poslednych dvoch rokoch studia len o 1-hodinovi
asovu dotaciu. (SkVP)

5 Metodologia

V rdmci vyucovania fyziky na vybranej strednej zdravotnickej Skole sme sa venovali sonde,
ktora sme zrealizovali v Skolskych rokoch 2016/2017 a 2017/2018. Hlavnymi ciel'mi bolo
zistenie postoja ziakov k vyucovaciemu predmetu fyzika a vnimania jeho pomoci v priprave
na buduce povolanie. Zamerali sme sa hlavne na zistenie vnimania Ziakov na prepojenost’
vyucovania s redlnym Zzivotom, s pripravou na budice povolanie, na pomoc v odbornych
predmetoch a na témy, ktorymi by sa v ramci vyucovania fyziky chceli venovat a na
hodnotenie aktivit realizovanych na hodinach fyziky.

Sondu sme realizovali formou dotaznika, ktory sme v prvom Skolskom roku zadavali online
ziakom Strednej zdravotnickej Skoly na Zahradnickej ulici v Bratislave. Po analyze ziskanych
dat sme dotaznik upravili a v nasledujicom skolskom roku 2017/2018 sme poziadali ziakov o
jeho vyplnenie uz v tladenej forme, nakolko v predchadzajicom Skolskom roku bola
navratnost’ dotaznika nizka. Pri jeho tvorbe sme sa inSpirovali medzinarodnym dotaznikom
ROSE-The Relevance of Science Education. Cielom dotaznika ROSE bolo ziskat’ empirické
data, ktoré pomdzu zlepsit’ a zvysit’ zaujem o vedecké a technické otazky u ziakov a podnietit’
diskusiu ohl'adom vyucovania prirodovednych predmetov. (Schreiner, Sjoberg, 2004)

Sondu sme realizovali vo vybranych Studijnych odboroch: Masér, Zubny asistent.

V Skolskom roku 2016/2017 prebichalo vyuCovanie fyziky na zdklade tematickych
vychovno-vzdelavacich planov poskytnutych vedenim Skoly. V tomto Skolskom roku sme
vyucovali studijné odbory Masér, Asistent vyzivy a Zubny asistent. Cielom sondy v tomto
Skolskom roku bolo zistit’ postoj ziakov k fyzike, sledovat’ a ziskat’ kontexty, ktoré¢ by boli pre
nich v rdmci vyucovania fyziky atraktivne a ich zaradenie do vyu€ovacieho procesu by mohlo
pomdct’ k zmene postoja k vyu€ovaciemu predmetu.

Po analyze dat sme v Skolskom roku 2017/2018 dotaznik upravili. Do tém, ktorym by sa
ziaci chceli venovat’ sme zaradili tie, ktoré uzko stviseli s praxou konkrétneho Studijného
odboru. V tomto Skolskom roku sme mali k dispozicii $tudijné odbory Masér, Zubny asistent
a Ortopedicky technik a vyuCovanie sme realizovali na zaklade vlastnych tematickych
vychovno-vzdelavacich planov pre jednotlivé studijné odbory.

Pri zaddvani dotaznika v jednotlivych Skolskych rokoch sme dbali na to, aby dotaznik
vyplnali iba Ziaci $tudijnych odborov, na ktorych sme mohli pedagogicky posobit’ v obidvoch
Skolskych rokoch, teda Studijné odbory Masér a Zubny asistent.
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6 Vysledky v Skolskom roku 2016/2017

Opis vzorky
V tomto Skolskom roku sme vyucovali fyziku ziakov prvého a druhého ro¢nika v Studijnych

odboroch Masér, Zubny asistent a Asistent vyzivy. Ziaci boli vo veku 15-18 rokov. Celkovy
pocet vyuCovanych ziakov bolo 103 z toho 47 prvakov a 56 druhakov. Je dolezité si uvedomit’,
ze Studijny odbor Zubny asistent a Asistent vyzivy ma v druhom ro¢niku ¢asovu dotaciu len 1
hodinu fyziky tyzdenne. Pre Studijny odbor Masér je Casova dotacia v obidvoch rokoch Studia
dve hodiny tyzdenne. (SkVP) V tomto $kolskom roku prebiehalo vyplnenie dotaznika online
v kratkom ¢asovom horizonte, ¢o malo za nasledok len 38 vyplnenych dotaznikov zo 95
ziakov. Studijny odbor Asistent vyZivy nebol zaradeny do realizicie dotaznika. Dotaznik sme
zadavali Ziakom prvého a druhého ro¢nika Studijnych odborov Masér a Zubny asistent.

Opis a analyza ziskanych dat

Jedna z otazok tykajucich sa preferovaného kontextu na hodinach fyziky bola zamerana na
vyber tém, ktorym by sa chceli na hodinach fyziky venovat. Témy, ktoré sa v dotazniku
nachadzali boli orientované dvomi smermi. Na jednej strane sme vyberali témy, v ktorych sa
na prvy pohl'ad nenachadzal Ziaden zdravotnicky kontext a na druhej strane témy, ktoré
CiastoCne alebo uplne suviseli s témami tykajucimi sa zdravotnictva a 'udského tela, teda so
zameranim $koly, dokopy 16 tém. Ziaci mali moznost’ vybrat’ si svoj ,,stthlas“ pripadne
,hesuhlas®“ na 5 stupnovej skale. Ak ziaci oznacili suhlas, znamenalo to, ze téma je pre nich
atraktivna a ak nesthlas, témou sa na hodinach nechceli zaoberat’. Ziaci mali moznost’ sami
navrhnat’ témy, ktorym by sa chceli na hodindch fyziky venovat a neboli uvedené v
predchadzajicich moznostiach.

V nasledujtcej tabulke uvadzame cast’ vysledkov, z ktorych sme vybrali iba tie témy,
ktorych relativna pocetnost’ sthlasu pripadne nesuhlasu bola najvyssia.

Tabulka 1. Vyber tém v Skolskom roku 2016/2017

uplne , , femam , , uplne
sthlasim suhlasim Vyhr’aneny nesthlasim nesthlasim
nazor

R 26,32 5,26 5,26 2,63
2 tela a ako, funguje
S| Akovnimame | ., ., 4,11 10,52 13,16 0
= svetlo a farby
L’é‘ Ako radioaktivita
= | vplyva na l'udské 39,47 34,21 15,80 5,26 5,26

telo

.« | Pouzivanie lasera
§ na technické ucely 5,26 23,68 34,21 28,95 7,90
g (CD-prehravac...)
"é Elektrina, ako sa
g | vyraba a pouziva v 2,63 23,68 36,84 28,95 7,90
2 domacnostiach

Na zaklade vysledkov mozZeme pozorovat, ze ziaci preferuji témy, ktoré stvisia s
kontextom Skoly, ktort navstevuju. Témy, v ktorych na prvy pohlad nepozoruju kontext
zdravotnickej Skoly nie st pre nich natol’ko zaujimavé. Po analyze tejto otazky tykajucej sa
doplnenia tém, ktoré neboli spomenuté v predchadzajtcej otazke, sa znova potvrdilo, ze ziaci
maju zaujem o témy s kontextom biologie, l'udského tela a zdravotnictva.
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V dotazniku sa nachadzali otazky, ktoré nam mali priblizit’ to, ako ziaci vnimaju prepojenie
vyuCovania fyziky s praxou daného odboru a v priprave na budice povolanie. Po analyze
odpovedi sa ukézalo, ze Ziaci nepovazuju fyziku za dolezitu v priprave na buduce povolanie.
Fyziku povazuji za malo vyznamnt pre ich budicnost’ a vedomosti, ktoré ziskaju jej
absolvovanim povazuju za ¢iastocne uzito¢né az neuzitocné.

7 Vysledky v Skolskom roku 2017/2018

Opis vzorky
V Skolskom roku 2017/2018 sme na zéklade vysledkov sondy pozmenili tematické

vychovno-vzdelavacie plany pre Studijné odbory Masér a Zubny asistent. Zmena nastala v
preusporiadani tematickych celkov a zameranim vyucby viac na kontext zdravotnictva a
Pudského tela a na prax daného odboru.

V tomto Skolskom roku sme pozmeneny dotaznik zadavali len ziakom druhého ro¢nika
odboru Masér a Zubny asistent po Osmich mesiacoch vyufovania podl'a zmenenych
tematickych vychovno-vzdelavacich planov, teda na konci aprila 2018. Ziaci, ktorym sme
zadavali dotaznik v Skolskom roku 2017/2018 pozostavaju zo ziakov, ktori absolvovali
dotaznik aj v Skolskom roku 2016/2017. NajvyraznejSia zmena v dotazniku bola prave v
témach, ktorym by sa Ziaci v procese vyucovania fyziky chceli venovat. Témy sme rozdelili
do troch kategorii. V prvej boli tie, ktoré mali malo spolo¢né s kontextom dan¢ho odboru a
zvy$né dve boli priamo orientované na kontexty konkrétnych studijnych odborov, ktorym bol
dotaznik urceny. Vzorka pozostavala zo 46 ziakov vo veku 16 a 17 rokov. V Studijnom odbore
Masér sa v triede nachadzalo 10 dievcat a 8 chlapcov. Vyucovanie prebiehalo s dvojhodinovou
tyzdennou dotaciou. V Studijnom odbore Zubny asistent bola jednohodinova c¢asova dotacia
hodin fyziky a v triede sa nachadzalo 28 dievcat.

Dotaznik sme ziakom oboch Studijnych odborov zadavali v tlacenej forme. Z celkového
poctu 46 ziakov druhého ro¢nika sme ziskali 44 vyplnenych dotaznikov.

Opis a analyza ziskanych dat

Analyzu ziskanych dat sme rozdelili na jednotlivé Studijné odbory, pretoze sa vzorky
odli$ovali. Studijné odbory nemali rovnak ¢asova dotaciu hodin fyziky, tieZ sa ligili v podte
ziakov v triede a aj v rozloZeni poctu chlapcov a dievcat, co mohlo ovplyvnit’ vysledky. Otazky
v dotazniku boli znova orientované na témy, ktorym by sa ziaci chceli na hodinach fyziky
venovat’ a na vnimanie prepojenia vyucovania fyziky s odbornymi predmetmi a s pripravou na
buduce povolanie a na hodnotenie aktivit vykonavanych na hodinach fyziky.

Studijny odbor Masér

V jednej z otazok mali ziaci mali na vyber 20 tém, ktorym mohli priradit’ svoj
,suhlas® pripadne ,,nestihlas®“. V nasledujucej tabulke uvadzame 6 tém s najpocetnejSim
zastipenim odpovedi s vyhranenym nézorom. Ako vidime, téma, ktord je pre ziakov
najatraktivnejsia je Fungovanie 'udského tela z pohl'adu fyziky, ktord vel'mi uzko suvisi s
odbornou zlozkou vzdeldvania Studijného odboru Masér. Najmenej Ziaci preferuju tému, ktora
suvisi so Studijnym odborom Zubny asistent. Vo vSeobecnosti sme vSak nezaznamenali tému,
ktorou by sa vSetci ziaci v triede nechceli zaoberat’.
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Tabulka 2. Vyber tém v Skolskom roku 2017/2018 v studijnom odbore Masér.

uplne , , nemam , , , uplne
stihlasim sthlasim Vyhr’aneny nesthlasim nesthlasim
nazor
Fungovanie
T'udského tela 64,71 29.41 5,88 0,00 0,00
2 z pohl'adu fyziky
P | AomEImOsE | g 2941 11,77 5,88 0,00
5 a farby
q§ Ako sa rontgenoveé
R 23,53 11,77 11,77 5,88
pouzivaji v
medicine
Suvislost’
defibrilacie 23,53 29,41 5,88 23,53 17,65
@ a elektriny
§ Elektrina, ako sa
g vyraba a pouziva v 0,00 23,53 29,41 17,65 29,41
"Q domacnostiach
§ Ako suvisi
objemova 11,77 29,41 5,88 41,17 11,77
rozt'aznost
s bolest'ou zubov

Ziaci mali priestor aj na doplnenie tém, ktorym by sa chceli venovat’' v ramci vyuéovania
fyziky. NajcastejSie vyskytujuce sa odpovede stviseli s ,,biofyzikou* ako ju nazvali zZiaci a s
témou svetlo.

V otazkach smerujucich k prepojenosti vyucovania fyziky s odbornym vzdeldvanim a
pripravou na budutce povolanie sme v tomto smere zaznamenali posun v kladnom smere. Ani
jeden ziak neoznacil, Ze by fyzika bola pre budice povolanie nevyznamna. A viac ako polovica
opytanych povazuje fyziku za nejakym spdsobom vyznamnu pre ich buduce povolanie, to
znamena, ze pozoruju profesijnu formaciu aj v tomto predmete, o povazujeme za pozitivny
posun. Rovnako sme sa ziakov pytali, ¢i sa stretli na odbornom predmete s nie¢im, ¢o suviselo
s vyucovanim fyziky. 9 Ziakov zo 17 oznacilo, ze sa na predmete Fyzikalna terapia stretli s
prepojenim vyudovania fyziky a odborného predmetu. Ziaci uviedli aj konkrétne témy, v
ktorych spozorovali prepojenie: spravne aplikovanie tlaku pri masazach, elektroterapia,
vedenie vzruchov v srdci a nervovy systém.

Oproti minulému Skolskému roku sme zaznamenali pozitivny posun v postojoch ziakov k
vyucovaciemu predmetu fyziky a k prepojenosti vyucovania fyziky s odbornou zlozkou

vyucby.

Studijny odbor Zubny asistent

Ziakov $tudijného odboru Zubny asistent sme podrobili rovnakej analyze. V Tabulke 3.
uvadzame vybrané témy, ktorymi by sa chceli pripadne nechceli v procese vyucovania fyziky
zaoberat. Uvadzame 6 najpocetnejSich kladnych aj zapornych odpovedi. Ako vidime, z
vysledkov vyplyva, ze témy stvisiace s kontextom Studijného odboru Zubny asistent su
najpreferovanejSie. V tomto Studijnom odbore boli najmenej preferované témy suvisiace
s elektrinou.

Ziaci mali tie priestor na vyjadrenie, akym témam okrem spomenutych v dotazniku by sa
eSte chceli venovat’. 9 Ziakov z 27 uviedlo cokol'vek prepajajice fyziku a medicinu a 8 ziakov
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uviedlo, ze by sa chceli hlbSie zaoberat témou optika. V tomto Studijnom odbore boli aj
viackrat spomenuté témy tykajiice sa radioaktivity.

Tabulka 3. Vyber tém v Skolskom roku 2017/2018 v studijnom odbore Zubny asistent

, nemam , oo
’upln§ sthlasim | vyhraneny | nesuhlasim u’plne’ nevyjadrilo
suhlasim , nesuhlasim sa
nazor
Ako sa
rontgenove luce,
ultrazvuk atd’. 66,67 14,81 11,11 0,00 3,70 3,70
pouzivaji v
\:é medicine
E AKko suvisi
3 Sl 59,26 18,51 14,82 7,41 0,00 0,00
= rozt'aznost
s bolest'ou zubov
Pouzivanie lasera
na medicinske 44 .45 33,33 11,11 7,41 0,00 3,70
ucely
Ako ovplyviiuje
elektricky odpor 14,82 18,51 14,82 33,33 14,82 3,70
g stav koZe
2 Ako elektrina
& | ovplyvnila vyvoj 11,11 18,52 14,82 25,92 18,52 11,11
& | nasej spolocnosti
2 Suvislost’
defibrilacie 11,11 3,70 14,82 11,11 37,04 22,22
a elektriny

Ziaci odboru Zubny asistent sa k otizke prepojenosti vyucovania fyziky s odbornymi
predmetmi vyjadrili, Ze sa s prepojenim urcite stretli, ale nepamataju si, kedy konkrétne. 4 Ziaci
uviedli, ze sa nie¢im takym nestretli a rovnaky pocet Zziakov uviedol, Ze zubarske kreslo
vyuziva fyziku. Rovnako aj v tomto odbore zazneli zaujimavé odpovede, nemali v§ak vysoku
pocetnost’. Patrili medzi ne: adhézia zuba, kompresor, Zuvaci tlak, fungovanie zubarskych
nastrojov-paka, RTG.

8 Diskusia

Po analyze ziskanych dat vykonanej v Skolskom roku 2016/2017 sme v priebehu
nasledujiceho Skolského roka dotaznik upravili. Rovnako sme na zaklade analyzy upravili
tematické vychovno-vzdelavacie plany. Hlavnd zmena bola v zakomponovani kontextov,
ktorym by sa Ziaci na hodinach fyziky chceli venovat. Po zmene tematickych vychovno-
vzdelavacich planov sme Zziakom druhého ro¢nika rozdali dotazniky. Vzorka ziakov
pozostavala z tych, ktori vyplnali dotaznik v oboch $kolskych rokoch. Porovnaniu vysledkov
v jednotlivych skolskych rokoch sme podrobili otdzky, ktoré presli iba miernou tpravou.

Jedna z takychto otazok sa tykala vyznamnosti fyziky pre budice povolanie. Vysledky
modzeme vidiet' v nasledujtcich grafoch. Z grafov vyplyva, ze sme celkovo nezaznamenali
ziaden posun. Ani jeden ziak neoznacil moznost’, Ze by fyzika bola pre jeho budtce povolanie
vel'mi vyznamna. Posun sme vSak zaznamenali v §tudijnom odbore Masér, kde sa 18% ziakov
vyjadrilo, Ze fyzika je pre nich vyznamna. Pozitivne hodnotime, pokles nazoru, ze fyzika je
nevyznamna pre budice povolanie Ziakov.

V S$tudijnom odbore Zubny asistent nikto neoznacil moznosti, ze fyzika je pre buduice
povolanie velmi vyznamnd a vyznamna. Studenti tohto odboru sa skor priklafali k
oznaceniam, ktoré¢ vyjadrovali nizku mieru prepojenia vyucovania s buducim povolanim.
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Graf 1 Vyznamnost fyziky pre budice povolanie (viavo 2016/2017, vpravo 2017/2018)
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Graf 2 Vyznamnost fyziky pre budice povolanie pre jednotlivé studijné odbory v Skolskom roku
2017/2018 (vlavo Zubny asistent, vpravo Masér)

Posun sme teda zaznamenali v Studijnom odbore Masér. Predmetom d’alSej analyzy mdze
byt &i tento posun ovplyvnila len zmena tematickych vychovno-vzdelavacich planov. Studijny
odbor Masér ma o jednu hodinu vysSiu Casovu dotaciu hodin fyziky. Vysledky mohla
ovplyvnit’ aj skutocnost’, Ze sa v tejto triede nachadzalo 10 dievcéat a 8 chlapcov. Rovnako za
vyznamné povazujeme nizsi pocet Ziakov v triede. Naopak Studijny odbor Zubny asistent
navstevovali v Skolskom roku 2017/2018 len dievcata. V triede ich bolo 28, ¢o je o 10 ziakov
viac ako v §tudijnom odbore Masér. Ziaci tohto odboru mali len jednohodinovu tyzdennt
casovu dotaciu hodin fyziky. Prave tieto rozdiely v Studijnych odboroch povazujeme za najviac
ovplyviiujice vysledky a mézu byt predmetom d’alSieho skiimania.

Ziakov sme sa tiez pytali na nazor na aktivity vykonavané na hodinach fyziky. Analyzou
sme ocakavali kladny posun v postojoch Ziakov k vyucovaciemu predmetu po zmene
tematickych vychovno-vzdeldvacich planov a zaradeni vybranych zdravotnickych kontextov
do vyucCovania. Aktivity zaradené do vyucovania po uprave tematického vychovno-
vzdelavacieho planu boli zamerané hlavne na aktivitu ziakov, skupinovu pracu ¢i samostatnt
pracu ziakov, vyzadujucu si domacu pripravu. Co sa tyka pouzitych metod tie boli rovnaké ako
v predchadzajuicom Skolskom roku. Dolezitymi znakmi aktivit boli prave aplikacie
fyzikdlnych poznatkov v kontexte I'udského tela ajavov s nim stvisiacim navrhnutymi na
zéklade ziakmi vybranych kontextov. Aktivity boli skor zamerané na aplikacie vedeckych
poznatkov, &o autori ozna¢uji ako ,,relevantna veda.“ Ziaci jednotlivych $tudijnych odborov
mali priestor na hodnotenie aktivit vykonavanych na hodinéch fyziky.
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Graf 3 Nazor na aktivity vykonavané na hodinach fyziky (viavo 2016/2017, vpravo 2017/2018)
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Graf 4 Nazor na aktivity vykondavané na hodindach fyziky pre jednotlivé Studijné odbory v Skolskom roku
2017/2018 (vlavo Zubny asistent, vpravo Masér)

V skolskom roku 2016/2017 nikto zo ziakov neoznacil, ze aktivity vykondvané na hodinach
fyziky su pre nich mimoriadne zaujimavé. Po zaradeni kontextov do vyucovania sa viac ako
polovica Studentov vyjadrila, ze aktivity su pre nich zaujimavé. V Studijnom odbore Masér sa
ziaci vyrazne priklonili k vyjadreniam oznacujucim fyziku za zaujimavi az mimoriadne
zaujimavu. Ziaden Ziak neozna¢il mozZnost, Ze aktivity st pre nich absolttne nezaujimavé.

V Studijnom odbore Zubny asistent naopak viac ziakov oznacilo posun aktivit k menej
zaujimavym ako v predchadzajucom skolskom roku.

9 Interpretacia vysledkov

Ak sa pozrieme na celkovi zmenu postoja k vyucovaciemu predmetu fyziky, vyraznejsi
posun sme zaznamenali prave v Studijnom odbore Masér. VysSia Casova dotacia a menej Ziakov
v triede nam na hodindch dovolovali realizovat’ viac skupinovych aktivit, mali sme viac
priestoru na prehibenie jednotlivych poznatkov a na ich prepojenie s praxou daného odboru a
s budicim povolanim.

V S$tudijnom odbore Zubny asistent sa aktivity na hodinidch vykonavali v ndro¢nejSich
podmienkach. Ziaci pracovali vo vi&sich skupinach, kde nemali taky priestor na sebarealizaciu,
¢i na vyjadrenie svojho ndzoru. Tiez sme odpozorovali, Ze v triede plnej dievcat je velmi
narocné vzbudit' zdujem o cCokol'vek tykajuce sa fyziky. Uvedené pozorovania moézu byt
predmetom d’alSieho skiimania.
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Pri otazkach zameranych na kontext, ktorych vysledky mézeme vidiet' v Tabul'ka 1,2,3, sme
zistili, ze témy spojené s kontextom Skoly su pre Ziakov atraktivnejSie a chceli by sa nimi
zaoberat’ na hodinach fyziky. Preto sme sa v Skolskom roku 2017/2018 rozhodli vybrat’ témy,
ktoré by sa priblizovali jednotlivych Studijnym odborom. Tu sme zaznamenali vyrazny zaujem
prave o témy suvisiace s odborom, ktory ziaci Studuji.

10 Zaver

Aj na zéklade vysledkov neustile realizujeme implementaciu kontextov suvisiacu s
jednotlivymi Studijnymi odbormi do vyucovania fyziky. Nasledujucim cielom naSej prace je
navrhnit' niekol’ko vyucovacich hodin na zaklade kontextualneho pristupu k vyucovaniu.
Tento proces je narocny a vyzaduje si komplexnu analyzu zdravotnickych kontextov s cielom
prepojenia dvoch vednych disciplin a ich zjednoduSenia na tUroven ziakov strednej
zdravotnickej Skoly.
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1 Introduction

Dissatisfying results from science education have led to various attempts to innovate and
change approaches to teaching science in schools. It seems that dominant transmissive and
deductive lectures do not lead to the expected outcomes (PISA, 2019). One of these attempts
represents the implementation of constructivist features into the teaching process, which
stresses the idea that learners construct their own knowledge on the basis of interaction with
their environment and personal experience. The process requires didactic reconstruction of
science content in the way that it can be easily accepted and understood by pupils (Jelemenska,
Sander, & Kattmann, 2003). The whole process is based on a pupil’s present understanding of
science concepts (their preconceptions and misconceptions), experts’ understanding of learning
and key concepts in particular science areas (Knecht, 2007).

Slavik and Janik (2014) point out that there is insufficient activity and communication
among pupils during the learning process. They recognise several qualitative levels of teaching
and learning situations. The first level represents a failing teaching situation which is
characterised by two types of cognition: “estranged” and “hidden” (Rusek, Slavik, & Najvar,
2016). Estranged cognition is characterised by replacing pupils’ activity with excessive
teacher’s lecturing. Pupils can communicate very little or they do not communicate at all. The
authors also talk about “hidden” cognition when pupils are active and perhaps even motivated,
but they do not understand what the activity is all about, what is its goal and principle. That
way, pupils learn “content empty” information which they can memorise and reproduce but
they do not understand it.

For example, presenting the topic about an atom and its structure as an abstract concept
seems to dominantly represent the “hidden” type of cognition in chemistry lessons in Slovakia.
Teachers simply transfer knowledge discovered by others to their pupils. A main role in
teaching about an atom is played by textbooks which present different elaborated models of an
atom to students (Polat-Yaseen, 2012). Teachers do not lead their pupils through the process
of inquiry and discovery which eventually should result in creating such models (of an atom)
which they could understand, could explain and describe their components. Models which are
transferred to them often do not correspond with their actual cognitive level. Teachers do not
teach their pupils about different methods used in studying an atom and they do not point out
how partial discoveries in the past led to current understanding (Machado & Braga, 2016;
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Kenrick, 2017). Pupils do not learn how knowledge can be proved or discovered. These
activities exemplify science process skills (SPS) and represent “the knowledge” which is
sustainable comparing to the mere transferred educational content. SPS are applicable in new
unknown situations and knowledge learning by using them is viable and meaningful to pupils
(Tifi, Natale, & Lombardi, 2006).

2 Theoretical background

Some forms of inquiry (development of some SPS) are used rather rarely in science classes,
e. g. development of hypothetical modelling, that is, creating models to verify ideas and
assumptions about particular phenomena (Kenrick, 2017). As the author continues, the
hypothetical modelling itself is not explicitly mentioned in curricular documents, even though
it is a key aspect for teaching science. As a matter of fact, curricular documents for chemistry
(SVP, 2016) do not require development of modelling as SPS. However, older curricular
documents for physics (SVP, 2009) explicitly required its implementation, “to practice
modelling as a mental process”.

l
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L

OUTPUTS

l

BLACK BOX

||

Figure 1 Principle of black box approach
(reference: https.//reqtest.com/testing-blog/black-box-testing/)

Black box activities (or a mystery box, a mystery tube or a black box approach) seem to be
a useful tool for teaching pupils about the process of hypothetical modelling (Kenrick, 2017).
It seems that the concept of “education black box™ has an important position in education. Its
contribution has been described by many authors, for example, as mentioned, by Haverlikova
(2012). From a didactic point of view, a black box represents a problem which we solve by
indirect observation and design the inner structure of the box or define the relationship between
its variables (Onderova, 2008). The main principle of the activity is the idea that “we know it
works, but we do not know how and why” (Shellman, 2011) since the inner structure of the
box is invisible (Rode & Friege, 2017). The “educational black box” has its particular place in
science education, especially in physics (Rode & Friege, 2017; Onderova, 2008; Onderova,
2009; Harrison, 2018, Chakrabarti et al., 2013).

3 Black box approach

We are surrounded by many black boxes every day. They are like “magical objects” and we
try to figure out how they work (Bauer, 1990). One of many examples is a microwave. We put
cold food in it, “something” happens, and we take out a warm and tasty meal. Another example
is a remote control. We push the button, “something” happens, and a channel on TV changes.
In fact, every gadget, tool, piece of equipment, etc. without a manual becomes a black box
(Onderova, 2008).



In education, a black box is used in several subjects - physics, mathematics, biology,
geology and chemistry. In physics, black boxes are useful in optics (Rode & Friege, 2017),
circuit simulators (Harrison, 2018; Onderova, 2009) or mechanics (Chakrabarti et al., 2013).
Biology teachers use a black box to model the bottom of an ocean (Kao, Cina, & Gimm, 2006).
A black box can be used as numeric operating machine in math (Tifi, Natale, & Lombardi,
2006). In chemistry, a black box represents a way to construct concepts about atomic structure
(Yayon & Scherz, 2008; Rusek, 2010). Also, science centres use a black box as a starting point
for popularisation activities (Teplanova & Zelenak, 2013).

When pupils work with a black box, their task is to perform non-destructive experiments on
it and observe it indirectly. Based on collected data from inputs and outputs they are to propose
how the black box works, what are the relationships among its variables or describe its inner
structure (Bunge, 1973 in Machado & Braga, 2016; Wray, 1974 in Rode & Friege, 2017, Tifi,
Natale, & Lombardi, 2006; Yayon & Scherz, 2008; Rusek, 2010; Chakrabarti et al., 2013; Rode
& Friege, 2017). By doing this they develop basic and integrated SPS as observing, inferring,
predicting and hypothesising, controlling variables, planning experiments and carrying them
out (Held et al., 2011; Orolinova & Kotul'dakova, 2014; Tifi, Natale, & Lombardi, 2006; Yayon
& Scherz, 2008). By working with a black box, pupils learn to use argumentation and
communication skills (Kenrick, 2017). They learn to use steps of systematic inquiry (Onderova,
2009; Teplanova & Zelendk, 2013).

Different authors recommend different ways of constructing a black box model. The easiest
way how to use a black box model is drawing a box on a blackboard (Tini, Natale, & Lombardi,
2006). Another model shows the shoebox with different obstacles inside (Kao, Cina, & Gimm,
2006). A similar model with metal and non-metal components inside is introduced by Yayon
and Scherz (2008) in a black video cassette box. Haverlikova (2012) presents a model of
electric circuits placed in a can. Onderova (2008; 2009) uses a plastic pill tube (e.g. from
effervescent vitamin C) instead of a can. Rusek (2010) recommends the use of the 35 mm film
tube filled with small metal objects as a black box. Other authors use an empty toilet paper roll
and rope (Understanding Science Lessons, 2010; Kenrick, 2017).

Pupils need to be prepared for work with a black box by being properly introduced to the
inquired situation. That way they focus on predicting, inferring and collecting data
(Haverlikova, 2012; Kenrick, 2017). The most effective way to explain the principle of
working with a black box to pupils seems to be pointing out activities we perform in everyday
life. Kenrick (2017) suggests a regular morning when pupils wake up and try to guess who has
already been up based on voices and noises they hear in the house. Another example is inferring
if we have already missed the bus based on some hints.

Questions which can initiate pupils’ work can be as follows (Kenrick, 2017):

o  Where does all the knowledge in science books come from? Knowledge is from
inquiry (observations and experiments).

e Do you think that information in books will never change? Some knowledge
probably will not change, some of it will. Knowledge is not stable. Some information
will be added or altered.

o How can we be sure about things which happened a long time ago? How can we be
sure that the climate will change, when we cannot see the future? The evidence of
fossils shows us that the climate was different in the past, so we can guess that
something will be different in the future. We cannot do any experiment here but we
can infer.
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4 Model(ling) of an atomic structure (and design of activity)

The atomic model plays an important role in chemistry education. However, it represents a
big challenge for educators because it is difficult and complex to imagine how the atom looks
(Polat-Yaseen, 2012). Using the black box in a school inquiry seems to be a unique way to
teach pupils to infer based on observation or experimentation about phenomena which they
cannot observe directly. Working with the black box is based on drawing assumptions and
inferences about the inner structure of the box without opening it. The recommended activity
is one of series of the 6 activities leading to pupil’s understanding of an atom and its inner
layout. Students are active in the process of gradual construction of the knowledge. Based on
various methodological approaches found in literature, the design of the activity seems to be
optimal in order to fulfill its goals.

The inquiry activity can start with defining the problem: What is inside the black box? How
does it look inside? Pupils in groups of 2 — 4 observe the closed box without opening it. They
can weigh the box, shake it, tilt it, use the magnet and try to attract objects inside through the
walls, etc. It is important to give pupils minimum instructions how to find out the structure of
the black box in order to stimulate their own suggestions. Such an approach supports creative
thinking (Onderova, 2008). After the investigation pupils are asked to draw their own
conclusions about the inner structure of the box based on their observation. It is also
recommended to provide a worksheet for pupils where they can record partial steps of the
research and their partial findings. A final drawing of the black box inner structure has to
correspond with and be based on collected and recorded data. A teacher can help with some
stimulating questions: Is there anything in the box? If so, is the object in the box moving? How
heavy is the object in the box? What is the shape of the object in the box? What material is the
object in the box make of? How much space in the box does the object occupy? Are there any
obstacles in the box? Does the object in the box make any sound? At the end of the research,
a teacher can ask different kinds of questions focusing on accuracy of findings, argumentation
and analogy: What else can you do to be surer about the inner structure of the box? Study on
an atom by scientists resembles our research of the inner structure of the box. Do you know
why and how? Try to explain. After the activity it is important to point at the analogy with
methods scientists use: they often study objects and phenomena which are too small, too big,
too far away or in other ways inaccessible. In such situations indirect methods are used.

There is also another question emerging: Should we open the black box or not? The question
is controversial in education (Rode & Friege, 2017). Some educators recommend to open the
black box, others refuse to do so. It can be rather difficult for many pupils if we do not open
the black box and see what it really looks like inside (and to prove if we were right or wrong)
(Haverlikova, 2012). However, if we leave the box closed, we can draw an analogy between
our research and methods used by scientists when studying an atom (Rusek, 2010). They cannot
look inside to find out if their conclusions are right or wrong (Yayon & Scherz, 2008); the
results of their work are models and theories. Their correctness or accuracy is tested by using
them in solving various related problems (application).

5 Conclusions

There are many abstract scientific concepts presented in a science class. However, little
attention is payed to the connection between an abstract concept and its representation, the
model. Pupils’ ideas about the structure or function of such a concept, their own models, can
be different when compared with the scientific ones (Polat-Yaseen, 2012). Pupils’ work with
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the black box model represents the process of constructing the functioning model of the
phenomena. The black box simulates invisible reality which scientists study using a similar
approach as pupils did when they tried to figure out the inner structure of the closed box. It
helps pupils to understand that the atom can be studied by observation. We cannot see how it
looks inside. We construct the model based on collected data. The model is used for
experiments and results from such experiments contribute to the improvement of the model.
Pupils should comprehend the nature of science - science is like a “spiral”, where someone’s
findings are a background for someone else’s research.
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Abstract:

Teachers’ teaching technique influences students’ achievement. Collaboration in classrooms is becoming an
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1 Introduction

Without a wide knowledge of English, communication among nations all over the world
would have been something impossible. About 380 million consider English as the first
language, two-third of them prefer it as a second. In addition, billions are in the learning process
and many are exposed to this unflinching language. Various predictions reveal that by 2050,
half the world population will be proficient in English language (Hancock, 2013).

And the language has great impact on sharing knowledge, different traditions and cultures
of various nations. As the touch of this powerful language is very evident in every field,
emphasis has been laid on developing English proficiency of the learners in our country in
recent years. In learning English, grammar plays a vital role because grammar skills enhance
students’ writing and text interpretation. Knowledge of grammar also allows for better writing
skills for language learners.

Mastering English grammar is still one of the important components in mastering English.
Actually, teachers’ teaching technique not only influences students in understanding and
applying English grammar but also their motivation in learning English grammar.
Unfortunately, many English teachers still use the conventional technique which means they
just explain the sentence pattern as lecturing. The reality in the classroom shows that there are
many English language learners who have difficulty in mastering grammar.

The difficulty is related to the ability to identify and remember English sentence patterns.
The sentence patterns which are different from L1 cause learners to often make mistakes
because of forgetting the arrangement of sentence patterns. Consequently, students try to use
rote learning in order to remember the sentence patterns. Thus, it can be said that the techniques
of teaching English grammar which have been used are not effective.

Moreover, one of the weaknesses of the lecturing technique is that learners are more passive
than active in class through teacher’s lecturing and there is no cooperation and interaction
between the teachers and his/her students in teaching learning process, too (Kaur, 2011).

Therefore, the problem that arises is which teaching technique will be effective for teaching
grammar; i.e. which teaching technique can enhance the students’ absorption of the material
on English grammar.

The past decade has produced a growing body of evidence that small group-based
instructional methods can be used to promote the achievement of a wide variety of desirable

58



educational outcomes (Michaelsen, 1992). So it would be beneficial to try a collaborative
learning technique for teaching English grammar to find out whether it would help learners to
increase their mastery of grammar.

2 Theoretical background

“Collaborative learning” is an umbrella term for a variety of educational approaches
involving joint intellectual effort by students, or students and teachers together. Usually,
students are working in groups of two or more, mutually searching for understanding, solutions,
or meanings, or creating a product. Collaborative learning activities vary widely, but mostly
focus on students’ exploration or application of the course material, not simply the teacher’s
presentation or explication of it (Smith & MacGregor, 1992).

According to Smith and MacGregor, collaborative learning represents a significant shift
away from the typical teacher-centered milieu in classrooms. In collaborative classrooms, the
lecturing/listening/note-taking process may not disappear entirely, but it lives alongside other
processes that are based in students’ discussion and active work with the course material.
Teachers who use collaborative learning approaches tend to think of themselves less as expert
transmitters of knowledge to students, and more as expert designers of intellectual experiences
for students as coaches of a more emergent learning process.

Collaborative learning can broadly be defined as “a situation in which two or more people
learn or attempt to learn something together,” and more specifically as joint problem solving
(Dillenbourg, 1999). Dillenbourg also notes that nothing is inherently instructive about
working with more than one person on a task; rather, interaction triggers the learning processes.
The broadest definition of ‘collaborative learning’ is that it is a situation in which two or more
people learn or attempt to learn something together (Dillenbourg, 1999).

In collaborative learning, students must take the role of collaborators in groups and the
teacher’s roles are to give clear instruction before students’ collaborative work, to monitor
classroom, to facilitate students, to give students feedback if it is need. Students have to take
the responsibility of their own group and they have to share their ideas and thoughts. So, the
success of the group is dependent upon the contribution of every individual. Therefore,
collaborative learning should be included in the curriculum. Done correctly, it is a great
opportunity to break up the monopoly of the lecture, teach teamwork to our students, and help
them to become more productive members of society in the future. However, according to the
researcher’s experience of practical teaching, there is one important thing teachers should bear
in mind that after students’ completion of their task and teacher’s feedback, the teacher needs
to reflect on his/her teaching to be a better teacher in the future.

Much of the research on collaborative learning is rooted in the work of Piaget and Vygotsky
(Dillenbourg et al., 1996). According to Lai (2011), Piaget’s system of developmental stages
describes children’s cognitive progress as well as ideas related to cognitive conflict which
refers to the sense of dissonance experienced when one becomes aware of a discrepancy
between one’s existing cognitive framework and new information or experiences. Cognitive
conflict is critical in triggering growth. Social interactions help to facilitate such conflict to the
extent that students interact with peers at more advanced developmental levels. Within this
school of thought, group heterogeneity and different reasoning mechanisms are important
considerations (Dillenbourg et al., 1996). Vygotsky’s work placed more emphasis on the value
of social interaction itself for causing individual cognitive change as opposed to being merely
stimulated by it (Dillenbourg et al., 1996). According to Lai (2011), social interaction is
internalized which causes conceptual changes as participants appropriate new understandings.
Here, Pieget’s work and Vygotsky’s work are found very similar in that both of them
emphasize the importance of heterogeneous group of students. Following their theories, to
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avoid gender bias on the results, the researcher conducted this research using a heterogeneous
group of students (a mixture of male students and female students who are peers).

In these regards, it can be assumed that collaborative learning is constructed on learners’
social interactions and so it is supportive for learners’ with diverse backgrounds and cultures
and students with individual differences. Moreover, it can also be assumed that it is a teaching
technique for teachers who wish to use innovative teaching technique in their classrooms.

A Comparison among Traditional Learning, Cooperative Learning, Collaborative

Learning and Participatory Learning

In the traditional learning model, the teacher uses only lecturing and he/she may be defined
primarily as a dispenser of information, solely responsible for ensuring that learning occurs.
The student is defined as a passive receiver of information and few if any of the resources they
bring to the classroom are incorporated into the learning process. Subject mastery is primarily
determined by testing individual students (Michaelsen, 1992).

However, according to time, learning theories, teaching strategies and students’ learning
styles have been progressing day by day. Brown (1992) argues that if we want to create a
community of learners, we must set up a classroom ethos that differs from the traditional
classrooms. Moreover, the past decade has produced a growing body of evidence that small
group-based instructional methods can be used to promote the achievement of a wide variety
of desirable educational outcomes (Michaelsen, 1992). In these respects, it may be asserted that
if a teacher wants to update and upgrade his teaching strategies for continuous professional
development and for the sake of learners’ achievement, he should create a community of
learners in this modernized world.

Cooperative learning is an activity in which students are working together to accomplish
shared goals. Within cooperative situations, individuals seek outcomes that are beneficial to
themselves and beneficial to all other group members. It is a social process grounded by
structured group work, and is concerned with promoting both social and academic outcomes;
that is, students learn new social skills and how to work together in order to achieve academic
goals (Johnson, Johnson & Holubec, 2013). In cooperative learning, thus, the teacher takes the
accountability on students’ learning and he/she has become the instructor or the director to
teach students how to work together.

As I mentioned earlier, collaborative learning is broadly defined as “a situation in which
two or more people learn or attempt to learn something together,” and more specifically as joint
problem solving (Dillenbourg, 1999). It is an umbrella term for a variety of educational
approaches involving joint intellectual effort by students, or students and teachers together. In
collaborative learning, students are discussing, sharing their opinions and ideas, as well as
solving problems together. Collaborative learning activities vary widely, but mostly focus on
students’ exploration or application of the course material, not simply the teacher’s presentation
or explication of it (Smith & MacGregor, 1992). These activities can provide students with the
opportunity to think for themselves, compare their thinking with others, conduct small research
projects, investigate the subject matter with fellow students, and to practice using higher level
cognitive thinking skills (Ingleton, Doube & Rogers, 2005).

From these above statements, it may be concluded that cooperative learning is more
directive than the collaborative one and is closely controlled by the teacher. The teacher has to
take much accountability of students in cooperative one than collaborative. And the process of
cooperative learning is included in collaborative learning. So it can be said that cooperative
learning can be a part of collaborative learning.

Participatory learning is an umbrella term that encompasses a wide range of teaching
strategies that focus on increased student participation. The word participatory comes from
participation, which refers to the action of taking part in activities and projects, the act of
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sharing in the activities of a group. The process of participation fosters mutual learning (Rich,
2010). According to Rich, the participatory learning strategy has its theoretical basis in
behaviorism as well as in cognitive and social psychology. Collaboration is a useful tool used
within participatory culture as a desired educational outcome and students have a flexibility to
achieve a common goal. In participatory learning, students are competent in collaboration and
they have already known how to work with one another. Therefore, it can also be concluded
that collaboration is a part of participatory learning, too. Then, it can be assumed that children
are working together, negotiating together, solving problems together and contributing together
to achieve desirable educational outcome. So, it can also be concluded that the teacher takes
less accountability to control the class.

To sum up this section, it can be, finally, concluded that cooperative learning is the beginner
stage, collaborative one is the intermediate and participatory learning is the advanced one of
student’s social learning skills in order to achieve desirable learning outcomes. They all are
totally different from traditional learning model.

In Myanmar, students know how to learn together to an extent but still need to know much.
They know how to work together but do not know how to negotiate and solve problems
together. Based on the above facts and the country’s situation, the researcher has chosen
collaborative learning to explore the outcomes of it while teaching grammar.

The Basic Collaborative Learning Techniques

The researcher has followed the previous researchers from Iowa State University (IASU,
2011), the theory of the basic collaborative learning techniques which are essential in the
collaborative learning method. In practical teaching, the researcher used the following
techniques.
(1) Group Discussion

In group discussion, the teacher puts students into groups. Students from each group discuss
their own ideas and thoughts with the other group members. If there would be a conflict within
a group, students from the group negotiate so as to finalize their ideas or tasks.
(2) Assigned Discussion Leader

Here, the teacher chooses a group discussion leader from each group in order to facilitate
other members of the group in case if some members are demotivated to collaborate. Another
important role of the discussion leader is to inform the teacher whenever a problem or a
question arises in the group.
(3) Think/Pair/Share

In this activity, students from each group need to think individually about a task which is
assigned by the teacher (i.e. brainstorming). Then, the teacher puts them into pairs; they discuss
ideas and also negotiate their ideas and then share the pair’s ideas to all the other members of
the group. This way bright learners can help slow learners and slow learners can become more
confident to join the discussion.
(4) Write/Pair/Share

This activity is very similar to the previous one. Here, the pairs of students from each group
need to write the task which they have already discussed in think/pair/share activity. Then each
pair from each group must share their writings to all the other members of the group.

3 Research characteristics
3.1 Aim

The aim of this article is to explore the outcomes of collaborative learning as an alternative
technique in teaching English grammar at secondary school level in Yangon, Myanmar.
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3.2 Research Questions

1. Is there any significant difference between learning outcomes of students who are
taught through collaborative learning method and that of traditional method in teaching
English grammar?

2. Does the use of collaborative learning strategies help students to achieve a better
understanding of English grammar concepts?

3.3 Sample

The sample for this study was 120 Grade 8 students from two secondary schools in Bahan
Township, Yangon Region. Sixty Grade 8 students were selected as sample from the total
population of 210 students from No. (2) Basic Education High School, Bahan. Another sixty
Grade 8 students were also selected as sample from the population of 204 students from No.
(3) Basic Education High School, Bahan. They all were selected by systematic sampling
method. From each school, sixty students were randomly assigned to two groups: experimental
group and control group. Each group contains 30 students.

3.4 Research Tools

The pretest-posttest control group design which is one of the true experimental designs was
applied in this study (see the following Table 1). The instruments used in this study were a
pretest and a posttest. Before pretest, a pilot study was conducted to test 39 Grade 8 students
at No. (4) Basic Education High School, Ahlone, Yangon Region. Cronbach’s Alpha for pilot
test is (0.655). The Cronbach’s Alpha value indicated that the responses to these items are
reliable.

A pretest was conducted to select intended sample size of students by matching according
to their basic knowledge dealing with grammar. The pretest consists of 30 items. Time allowed
for this test was (45) minutes. These items were constructed based on Grade 8 English textbook.
Some professors from Sagaing University of Education supported and validated that the items
included in pretest were suitable.

The researcher is the teacher who did practical teaching to students for this experimental
research. The practical teaching took the researcher two months at the selected secondary
schools in teaching English grammar.

After going through a series of practical teaching, the subjects of both the experimental and
control groups were administered a posttest. Like pretest, posttest items were also constructed
based on Grade 8 English textbook. The construct validity of this test was also supported and
validated by the professors from Sagaing University of Education. Before posttest, a pilot study
was also conducted to test 39 Grade 8 students at No. (4) Basic Education High School, Ahlone,
Yangon Region. The Cronbach’s Alpha for pilot test is (0.696). The Cronbach’s Alpha value
indicated that the responses to these items are reliable.

The posttest was intended to measure the increase of students’ ability in English grammar
after receiving specific treatment from the researcher, which was a collaborative learning
technique. It also consisted of 30 items and the allocated time was (45) minutes.

Here, pretest and posttest were conducted on two equivalent participant groups —
experimental group and control group. These groups were randomly assigned. In each group,
participants were selected by systematic sampling method. So, in both experimental and control
groups, participants are in heterogeneous groups which means a mixture of male students and
female students with the same age in the same Grade 8.
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Table 1. Experimental design

. of St t
Group No. of Students Pretest Treatment | Posttest
S1 S2
Control 30 30 BGK ™ GA
Experimental 30 30 BGK CLM GA

Note: BGK = Basic Grammatical Knowledge
GA = Grammar Achievement
TM = Traditional Method
CLM = Collaborative Learning Method
S1 =No. (2) BEHS, Bahan,
S2 =No. (3) BEHS, Bahan

3.5 Procedure

The required data were gathered from the Internet and various books. After gathering the
required data, review of related literature was prepared. Then, the pretest and posttest questions
were constructed based on the obtained data since the design used in this research was pretest-
posttest control group design which is one of the true experimental designs. No. (2) and (3)
Basic Education High Schools in Bahan Township, Yangon Region were selected by simple
random sampling method. As the research is an experimental one, a pilot test was initially
conducted at No.(4) Basic Education High School in Ahlone Township, Yangon Region.

After the pilot study, a pretest was administered to students from the selected high schools
in order to ascertain their basic grammar knowledge. As the sample size was 120, 60 Grade 8
students from each school were selected by systematic sampling method by matching their
pretest scores from high to low in order to divide them into two groups: experimental group
and control group. Then, these two groups were divided again through random assignment of
the members of matched pairs to the groups. Each group contained 30 students.

The content area was limited due to time constraints. The practical teaching lasted for two
months. During this study, the control group was taught through the traditional method.

In the experimental group, the subjects had to learn their lessons through collaborative
learning strategies. Four basic collaborative learning techniques, as mentioned earlier, were
used for teaching grammar. These were group discussion, assigned discussion leader,
think/pair/share and write/pair/share.

In group discussion, the researcher divided the class into five heterogeneous groups
consisting of six students. These groups were named “Green”, “Red”, “Pink”, “Yellow” and
“Blue” using label cards respectively. The researcher first explained about the concepts of these
grammars. Then the subjects were asked to transform the following guided sentences into
passive voice.

(1) Somebody cleans the office every day.

(2) Alfred Nobel invented dynamite.

Then the researcher checked the answers of each group. If the answer of a group was wrong,
she let them rethink and answer again. And then, the researcher checked their answer again. If
their answer was correct, she asked them how they got it.

In assigned discussion leader, one person in each group was asked to present a topic or
review material for the group and then lead the discussion for the group. In this activity, the
researcher asked the groups to transform the following guided sentences into passive voice.

(3) The thief stole his cell phone a few days ago.

(4) Mother is cooking delicious meals for us in the kitchen.
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After their discussion, the researcher checked the answers of each group. If the answer of a
group was wrong, she let them rethink and answer again. And then, the researcher checked
their answer again. If their answer was correct, she asked them how they got it.

In think/pair/share, the researcher gave them the following sentences.

(5) I have promised the babysitter that we’d be home by midnight.

(6) Does the child turn the radio up?

In this activity, the researcher allowed participants some time to think before they started a
discussion. She provided participants a specific amount of time for the “think™ part. Group
members thought about each question individually, then, shared their thoughts with a partner.
Large group summarized sharing also occured.

Then the researcher checked the answers of each group. If the answer of a group was wrong,
she let them rethink and answer again. And then, the researcher checked their answer again. If
their answer was correct, she asked them how they got it.

For the activity of write/pair/share, the researcher gave them the following sentences
again.

(7) The teacher had forgotten some chalks to write on the blackboard.

(8) This quantity of pizza will feed six people.

This activity is the same as the think/pair/share one, but the researcher let students develop
a written response on their own before sharing. Then the researcher checked the answers of
each group. If the answer of a group was wrong, she let them rethink and answer again. And
then, the researcher checked their answer again. If their answer was correct, she asked them
how they got it.

After the guided sentences, the researcher intended to teach unguided sentences again. So
students were given some colorful pictures of activities and then asked to practice by
themselves collaboratively based on the situation or activity in the pictures using the four basic
collaborative learning techniques mentioned above. By doing so, the researcher created child-
centered approach in the classroom through collaborative learning strategies. Here, the
researcher conducted in the same manner as in the lesson of guided sentences.

In teaching another type of English grammar, i.e., “both...and”, the researcher asked the
students to rewrite the following sentences applying the four basic collaborative learning
techniques mentioned above. The guided sentences for this activity were the following:

(1) Rose is sweet. Zun Pan is sweet.

(2) After meal, drink a cup of orange juice for your digestion. And then take a cup of water
for your digestion.

(3) Not only Simon but also Sharon is calm and polite.

(4) Have you ever driven Rolls-Royce? Have you ever driven Audi?

(5) Thomas Alva Edison invented not only electric bulb but also television.

(6) Oxford is a famous university all over the world. Harvard is also a famous university
all over the world.

(7) “Captain America” is a popular film and so is “The Avengers”.

(8) People know that Chit Oo Nyo is an outstandanding writer. They know that Nay Win
Myint is also an outstanding one.

In this part, all activities were identically the same as in teaching passive voice. After the
guided sentences, the researcher intended to teach unguided sentences again. So students were
given some colorful pictures of activities and then asked to practice by themselves
collaboratively based on the situation or activity in the pictures using the four basic
collaborative learning techniques mentioned above. In this lesson, the researcher conducted in
the same manner as in the lesson of guided sentences.

Finally, the researcher conducted the last type of grammar that she had to teach. This was
the lesson of rewriting the following guided sentences using “not only...but also’:
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(1) Her baby likes Ovaltine. He also likes Horlicks.

(2) After meeting, the chairman scolded his manager. He also scolded his secretary.

(3) Both Zaw Zaw and Aung Aung are aggressive and childish.

(4) Have you ever been to Kaung-Hmu-Daw? Have you ever been to Sidagu?

(5) MRTV-4 is broadcasting both national news and international news.

(6) Sayar Zawgyi was a famous poet in Myanmar. Min Yu Wai was also a famous poet in

Myanmar.

(7) “Apple” is an expensive brand and so is “Samsung”.

(8) If you want to pass your exam with credits, you will need to study regularly and review

your exercises daily.

In this grammar, all the activities were identical to the ones in teaching passive voice. After
the guided sentences, the researcher intended to teach unguided sentences again. So students
were given some colorful pictures of activities and then asked to practice by themselves
collaboratively based on the situation or activity in the pictures using the four basic
collaborative learning techniques mentioned above. In this lesson, the researcher conducted in
the same manner as as in the lesson of guided sentences. In this way, the researcher was able
to create a collaborative language classroom. After the teaching was over, a posttest was
conducted on both groups (experimental and control) in order to measure their achievements
in grammar.

3.6 Analysis of the Data

The pretest scores were used in order to divide the sample into two groups of the same
caliber. These groups are the experimental group and the control group. The posttest scores of
the two groups were compared by using mean scores, standard deviation and independent
sample t-test so as to find out whether there was a significant difference between the two
groups.

Finally, the results of the posttest of both the experimental and control groups were
analyzed to see whether the use of collaborative learning strategies helped students achieve a
better understanding of English grammar concepts or not.

4 Results

At first, the comparison of mean scores on the posttest between experimental group and
control group in both secondary schools is presented in the following table.

Table 2. The Comparison of Mean Scores on the Posttest
Group N Mean SD

Experimental 60 24.52 1.891

Control 60 17.63 2.255

As presented in the table above, the mean score of the experimental group is significantly
higher than that of the control group in both secondary schools. Therefore, it is found that the
experimental group performed better than the control group in the posttest.

Moreover, in order to answer the research questions, the posttest scores of the experimental
group and the control group in No. (2) Basic Education High School in Bahan Township were
first analyzed by using independent sample #-test. They are presented as shown in the following
Table 3.
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Table 3. Results of t-test for independent samples on the posttest in S1

School Group N M SD MD T Df | Sig. p
Experimental | 30 | 24.3 | 1.803

S1 6.233 | 12.335 | 58 | 0.769 | 0.000
Control 30 | 18.7 2.1

And then, the posttest scores of the experimental group and the control group in No. (3)
Basic Education High School in Bahan Township were analyzed by using independent sample
t-test. They are presented as shown in the following table.

Table 3. Results of t-test for independent samples on the posttest in S2

School Group N M SD MD T df | Sig. p
Experimental | 30 | 24.73 | 1.982

S2 7.533 | 13.407 | 58 | 0.862 | 0.000
Control 30 17.2 | 2.355

Then, the total results of these above posttest scores of the experimental groups and the
control groups in both schools were analyzed again by using independent sample #-test and
they are presented as shown in the following table.

Table 4. Total results of t-test for independent samples on the posttest in SI and S2

Group N M SD MD t df Sig. p
Experimental 60| 24.52 1.891
Total 6.883 | 18.119| 118 0.579| 0.000
Control 60 17.63| 2.255
Note: p<0.01

According to Table 4, there is a significant difference between the total results of the
experimental group and the control group in terms of the posttest scores on students’
achievement in English grammar in both secondary schools and it was found that (1) there is a
significant difference between learning outcomes of students who are taught with the
collaborative learning method as opposed to the traditional method in teaching English
grammar and (2) the use of collaborative learning strategies helps students in achieving a better
understanding of English grammar concepts.

Moreover, the comparison of mean scores on the posttest between No. (2) Basic Education
High School and No. (3) Basic Education High School in Bahan Township, Yangon Region,
is presented. See Table 4.

Table 4. The comparison of mean scores on the posttest in SI1 and S2

School

Mean

SD

Minimum

Maximum

S1

21.18

3.694

13

28

60
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S2 20.97 4.368 13 27 60
Total 21.08 4.03 13 28 120

The above table shows that there is no significant difference in the comparison of mean
scores on the posttest between No. (2) Basic Education High School and No. (3) Basic
Education High School in Bahan Township, Yangon Region. Therefore, it was found that
students’ achievement in English grammar does not depend on the two secondary schools.

5 Conclusions

Based on the results of the study, it was discovered that the experimental group in each
school rendered better performance than the control group in learning English grammar.

Therefore, in order to answer the research questions of this study, the following conclusions
were drawn based on the researcher’s findings.

1. There is a significant difference between the learning outcomes of students who are
taught with the collaborative learning method and that of the traditional method in
teaching English grammar.

2. The use of collaborative learning strategies helps students in achieving a better
understanding of English grammar concepts.

In these respects, English language is full of excitement, mystery and wonder. It is a field
that should easily stimulate young minds and spur students’ imagination. But for a large
number of students, grammar courses are not inspiring enthusiasm. Instead of creating interest,
taking a grammar course for a great deal of learners is an unwelcome and a frightening
experience. Those students need time not only to reflect on the future challenges but also to
discuss their ideas with other students in their language classrooms.

As mentioned earlier, the past decade has produced a growing body of evidence that small
group-based instructional methods can be used to promote the achievement of a wide variety
of desirable educational outcomes (Michaelsen, 1992). However, in our country, Myanmar, the
use of small groups in classrooms is still much more of a novelty than a common practice.

The research report of Lai (2011) supports the idea that collaborative learning has powerful
effects on student learning, particularly for low-achieving students. These effects can be seen
in the form of higher scores on work completed collaboratively, even when students hand in
individual works. When a collaborative process begins in the classroom, it continues.

The findings of the research of Roschelle and Teasley (1995) support that clearer
understanding of the collaboration as a process of constructing and maintaining a shared
conception of the task can be beneficial for future designs of collaborative learning
environment.

Again, the collaborative learning method is one which best fits a particular educational goal
or community of learners. Teaching with collaborative learning strategy is simply more fun. In
practical teaching, the researcher found that students become comfortable to share ideas and
sometimes they even clap their hands when they can agree on their common answer to the
teacher’s question.

According to the recommendation of Lai (2011), collaborative learning is linked to a
number of important educational outcomes, including critical thinking, metacognition and
motivation. Moreover, during the practical teaching, the researcher found that collaborative
learning can enhance students’ motivation because collaborative tasks arouse students’ interest
and curiosity in their learning process.

In addition, collaborative learning occurs as a result of interaction between peers engaged
in the completion of a common task. Students are not only ‘in’ groups, they ‘work’ together in
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groups, playing a significant role in each other’s learning. The collaborative learning process
creates an understanding of a topic or process within a group which the members of the group
would not be able not achieve alone. Students may work face to face and in or out of the
classroom to enable group discussion, or to complete collaborative writing tasks.

In this research, the following benefits of collaborative learning were observed:

(a) It promotes a positive attitude toward the subject matter.

(b) It develops oral communication skills among students and among the teacher and the

students.

(c) It develops social interaction skills, too.

(d) It promotes positive race relations for all students who come from diverse background

and different cultures.

(e) It promotes mutual understanding and negotiation skills.

(f) Moreover, it encourages student responsibility for learning.

(g) It promotes the role of a teacher as facilitator and improves the teacher’s teaching

strategies.

(h) The teacher can reduce classroom anxiety to a great extent.

(i) Although students are passive during a lecture, they are very active while using the

collaborative learning technique.

(j) It can even be used for a large class size.

(k) The teacher can build a good atmosphere in the classroom.

(1) It can promote the belief and mutual understanding between the teacher and the students

and among students.

Unfortunately, there are few limitations in applying this technique in classrooms. One of
the major limitations is that it is time-consuming. At first, students were not familiar with this
way of learning and it took the teacher some time to nurture this strategy in the classroom. But
when they became familiar with it, their collaboration speed increased. Thus, he teacher needs
to be very patient at the first. In this regard, though the results of this study support that the use
of collaborative learning strategies have powerful effects on students’ achievement in
grammar, there may be some drawbacks due to the time constraint. Further research should be
conducted to generalize results so as to explore student’s motivation about collaborative
learning.

Another limitation of applying this technique is the curriculum. In Myanmar, the basic
educational curriculum includes a lot of different content areas and unfortunately teachers are
unwillingly trying to finish their duty of teaching the whole curriculum within a limited time.
If the curriculum will be updated and upgraded shifting away from the current traditional one,
teachers’ motivation to apply this collaborative learning technique will be increased to a great
extent.

Additionally, although this research was conducted for social science (English language
teaching), the researcher strongly recommends collaborative learning for future research for
other subjects both in social sciences and natural sciences since it is a kind of interactive group
activity in which students are trying to learn something together. For example, in Chemistry,
Physics and Biology, etc., students can do brainstorming together, they can do practical works
or experiments through collaborative learning and also write reports about their findings in
their respective fields under the facilitation of a teacher; as Dillenburg (1999) proclaims that
collaborative learning is the situation in which two or more people learn something together
and according to Vygotsky’s theory of cognitive development, social interaction plays a
fundamental role in the development of cognition of learners and his social development theory
argues that social interaction precedes development; consciousness and cognition are the end
product of socialization and social behavior (Vygotsky, 1978).
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Toward the end of this article, collaborative learning can break up the monopoly of the
lecture, increase teamwork, reduce teacher’s load and can help them in becoming more
productive members of society in the future. Therefore, it is strongly recommended that
collaborative learning method be included in the curriculum for English teachers in Myanmar,
who wish to be proficient in teaching English grammar in the modern language classroom. In
addition, it is also strongly recommended that future researchers conduct collaborative learning
method in their respective professional fields of natural sciences and social sciences. According
to the results of the current work and that of previous researchers, this teaching learning
technique is beneficial and supportive for all students from diverse fields to be good
collaborators, humans with good social skills not only from classrooms but also to their daily
life, students who can take the role of responsibility and leadership skills which are very
important in the 21 century. Finally, the researcher would like to claim that this technique can
improve the teacher’s teaching and, consequently, be supportive for continuous professional
development of teachers of all subjects and fields.

Pretest Questions

Time Allowed: (45) minutes

I. Change the following sentences into the passive voice. (10 marks)
1. The fireman saved the dog from the fire.

2. Someone has cleaned the bedrooms.

The DEATOOMIS. .....eeeiieiie e et et e e aaeaans
3. People play football all over the world.

Football. ... ..o
4. Mr. Earnshaw brought the orphan Heathcliff to Wuthering Heights.

The orphan Heathcliff........ ... e
5. I gave him a watch for his birthday.

6. The teacher is not going to open the windows.

The WINAOWS..... .ot e
7. May Oo should study her lessons thoroughly.

HET 18SSONS. . .ttt
8. Someone told Phyu Phyu the good news as soon as she arrived.

9. Sue puts the rucksack on the floor.
The rucksack.....cooeni i
10. Daw May Thi had taken the medicine since two hours ago.
The MEdICINE. ... oiiee e

I1. Rewrite the following sentences, using “both.......... and”. (10 marks)
1. They are helpful. They are fun.

They are Doth. ..o
2. Rich food can make us sleepy. Tiredness can make us sleepy.

BOth. .o e
3. We know Justin Bieber. We also know Ed Sheeran.

We Know Doth. ...
4. U Ba Aye is an engineer. U Hla Htay is an engineer.

BOth. .o

5. Studying English is not only enjoyable but also helpful.
Studying English is both............ooii i



6. I would love to take my laptop as well as my mobile phone on the trip.
I would love to take both......... ...
7. She knows the girl with the white blouse. Her friend also knows the girl with the
white blouse.

8. He is intelligent and so is she.
9. Thandar will go to Chaungtha tomorrow. Sandar will go to Chaungtha tomorrow.

10. Phoe Thar is reading his interesting comic and Ma Ma is reading her interesting
comic, too.

II1. Rewrite the following sentences, using “not only.......... but also”. (10 marks)
1. Listening helps us learn English. Speaking helps us learn English.

2. She is clever and hardworking.

She 1S MOt ONLY. ...t e
3. The firemen saved the olds and the children from the fire.

The firemen saved not Only.........oooiiiiiiii
4. Playing tennis is good for our health. Jogging is good for our health, too.

5. Bagan is an ancient city in Myanmar. It is famous for its various pagodas.

Bagan iS not ONly........oiiiii i
6. By using robots in industry, we can save time and energy.

By using robots in industry, we can save notonly................coooeiiiiiiiiint.
7. Have you ever seen Adele? Have you ever seen Taylor Swift?

Have you ever Seen not ONly........o.oovuiiiiiiiiiii e
8. Shin’s handwriting is good and so is Lin’s.

NOt ONLY . et e
9. Both my brothers and my elder sister are working in AGD Bank.

NOt ONLY . e
10. Shwe Yi is studying her lessons without taking a rest and so is Wutt Yi.

Posttest Questions

Time Allowed: (45) minutes

I. Change the following sentences into the passive voice. (10 marks)
1. Nadi rescues three cats.

TRICE CALS. ..ottt
2. The mechanic has not repaired the DVD recorder.

The DVD 1€COTder.......ouuiniiiiiii e
3. Someone asked the boy to read Harry Potter book series.

The DOY ..
4. The girl is downloading some ringtones from a website.

N 1010 L 1T 1) 1 L S P
5. They were selling many types of fish at the market yesterday.

Many types of fish.........oooiiiiiii
6. Kay Thi will send me an e-mail tonight.

L e



7. Ma Ma and her brother like the movie “The Iron Lady”.
The movie “The Iron Lady”.........ccoooiiiiiiii e
8. The family had had their dinner when I arrived.
Their dinner.... ..ot e
9. Fabricious discovered the valves of the veins.
The valves of the veins..........ooiiiiiiiiiii e
10. No one can view the insect without microscope.
TE INSECT. ettt

I1. Rewrite the following sentences, using “both.......... and”. (10 marks)
1. Zin Zin is diligent. She is hard working.
Zin Zinis DOth. ...
2. Listening to music gives me sweet recreation. Reading books gives me sweet
recreation.

3. The storm damaged the school and the grocery store.
The storm damaged both........... ..o
4. Not only Ma Ei but also Htet Waiyan is attractive.

8. The pupils love their teachers and their Headmaster.
The pupils love both..........coiii i
9. Swimming is a good exercise. Walking is a good exercise.

II1. Rewrite the following sentences, using “not only.......... but also”. (10 marks)
1. Playing football gives us unity. Playing basketball gives us unity.

N Ot 0Ny . ettt
2. Ko Ko is smart and punctual.

Ko KO 1S N0t ONLY..ntiiii e
3. Both drinking coffee and drinking tea make me fresh.

N Ot 0N Y . ettt e e
4. Ami is beautiful and so is Kay Thi.

N Ot 0Ny . ettt e e
5. Grandfather loves his grandchildren. Grandmother also loves her grandchildren.

N Ot 0Ny .ottt e
6. Yangon is the biggest city in Myanmar. It is famous for its Shwedagon Pagoda.

Yangon 1S NOt ONLY.....oouiiii i e
7. We have ever lived in Sagaing. We have ever lived in Pyin-Oo-Lwin, too.

We have ever lived not only...........ooooiiiiiii
8. In Myanmar, both men and women are big fans of England Premier League.

In Myanmar, Not ONLY........ooiiiii e
9. We get knowledge from reading books. We get knowledge from watching TV.
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We get knowledge not only........ooeiiiiiiiii e
10. The boys in the class are clever and so are the girls.
N Ot 0Ny .ttt
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Abstract

This study focused specifically on the effect of transformational leadership style of principals on teachers' job
performance. The purpose of this study is to study the relationship between principal's transformational leadership
styles and teachers' job performance in Monywa Township. Data were collected with questionnaires and
descriptive research method was used. The study will help to provide guidance and direction to principals on a
more appropriate way particularly in a context of change.
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1 Introduction

School is the most important organization in the education system. One of the elements to a
school's success is an experienced leader (whether principal or headmaster), who has a positive
attitude and can create a school environment that encourages cooperation and communication
among staff members, between staff and administrator, and between staff members and the
pupils. Solid leadership is the most essential key to school success (Amoroso, 2002).

To be effective, schools require skilled leaders. Beyond instructional leadership, principals
must engage teachers with a leadership style that promotes job satisfaction and encourage
teachers to be more effective in their classrooms. The success of a school relies on the strength
of its administrative leadership (Sarros & Sarros, 2007, cited in Dale, 2012). Principals are
given the task of leading the school to higher test scores, providing discipline to students,
working with parents and stakeholders, maintaining a school budget, and cultivating teacher
job satisfaction (Rowland, 2008, cited in Dale, 2012). So, the principal of the school must
develop a level of trust among the teachers if the school is going to be effective.

On the other hand, the teacher is the most important factor in the teaching-learning process.
Good teachers are essential for the effective functioning of the education system and for
improving the quality of learning process (Akram, 2010). Therefore, teacher job performance
is the teacher's ability to integrate the experience, teaching methods, instructional materials,
knowledge and skills in delivering the subject matter to students in and outside the classroom
(Mary, 2010). Job performance is of interest to organizations because of the importance of high
productivity in the workplace (Hunter & Hunter, 1984, cited in Cook, 2008). The efficiency of
the teachers depends upon the extent and nature of their professional preparation for the
performance of their jobs. It is not sufficient, however, that the teachers have certificates and
degrees only, but is essential that they should have some desirable level of mastery of the
subject matter to be taught and pedagogical training for teaching it (Govt. of Pakistan, 1998,
cited in Raza, 2010). The teachers perform well and might not perform effectively because of
the leadership style employed on them (Roul, 2012).

Although there are several factors that influence teachers' performance, among them, the
leadership style is the most significant one. Therefore, there is certainly a need to have studies
which investigate the effect of principal's transformational leadership style on teachers' job
performance.
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Hence this research tries to investigate principal's transformational leadership style that
enhances teachers' job performance through studying their contribution to the school leadership
that is crucially important for schools.

2 Theoretical background
2.1 Importance of Leadership

Few things are more important to human activity than leadership. Effective leadership helps
our nation through times of peril. It makes a business organization successful. It enables a
not-for-profit organization to fulfil its mission. The effective leadership of parents enables
children to grow strong and healthy and become productive adults (Mills, 2005).

As organizations and their environments continue to transform quickly into the future, a
new style of leadership, that is less bureaucratic and more democratic, is required to ensure
organization's survival and performance (Mwangi, 2013). Moreover, Barnard (1938, cited in
Klein, 2007) explained the survival of an organization depends heavily upon many forces,
including the cooperation amongst the individuals within the organization. The leaders of the
organization are responsible for this cooperation. Barnard discussed three functions leaders
must accomplish to be considered successful: Maintaining communication, security essential
services from individuals, and formulating a purpose and objectives.

In the past 23 years, a substantial body of research on the theory of transformational and
transactional leadership has grown. Most explanations of transformational leadership begin
with distinguishing it from transactional leadership. In transactional leadership, the leader is
concerned with the basic needs of the person through a reward system in exchange for a
favourable group or organizational outcomes. While transformational leadership also seeks to
reach these needs for the follower, its aim extends to reaching the higher-level needs through
empowerment and inspiration (Rowland, 2008). According to Bass, transformational and
transactional leadership are separate concepts, and the best leaders are both transformational
and transactional. Bass and Avolio (1994, cited in Heilmann, 2008) elaborated considerably on
the behaviors that manifest transformational and transactional leadership.

2.2 Meaning of Transformational Leadership

The most current leadership theory that has the most abundant presence in the current
literature is that of Transformational Leadership. Transformational Leadership is about getting
everyone involved in decision-making. The overriding element of successful leadership is to
involve people in the process of leading (Horan, 1999, cited in Mwangi, 2013). In other words,
transformational leadership is a type of leadership style that leads to positive changes in those
who follow.

Transformationall is the adjective of the word _transform'. Hornby (1995, cited in Ejimofor,
2007) in Oxford Advanced Learner's Dictionary (fifth edition) defines the word 'transform’
thus: "to change the appearance or character of something or somebody completely".
Leadership is a noun deriving from the verb 'lead'. He defines "lead" as the ability to influence
the actions or opinions of somebody. Leadership then is becoming a leader or the ability to be
a leader. This aligns with Northouse's (2004, cited in Ejimofor, 2007) perspective or definition
of transformational leadership as a process that brings about changes in individuals, an
influence that causes followers to accomplish more than what is expected of them. The term
'transformational leadership' then could mean "leaders' ability to change or transform their
followers".

Similarly, transformational leadership is a model of leadership that can be considered an
ongoing process by which "leaders motivate followers to do more than they thought was

74



originally possible...through the creation of valuable and positive change with the end goal of
turning followers into leaders" (Bass & Avolio, 1994; Burns, 1978, cited in Biggerstaff, 2012).
Key to the success of a transformational leader is the relationship the leader has with his/her
followers. Bass and Riggio (2006, cited in Dale, 2012) and Bass & Avolio (1990, cited in Dale,
2012) listed and explained five dimensions of transformational leadership: (a) Individualized
Consideration, (b) Intellectual Stimulation, (c) Inspirational Motivation, (d) Idealized Influence
(attributed), and (e) Idealized Influence (behavior). These dimensions were used in the current
study to explore the principal's transformational leadership style.

2.3 Importance of Teachers' Job Performance

Organizations need highly performing individuals to meet their goals, to deliver the products
and services they specialized in, and finally to achieve competitive advantage. Performance is
also important for the individual. Accomplishing tasks and performing at a high level can be a
source of satisfaction, with feelings of mastery and pride. Low performance and not achieving
the goals might be experienced as dissatisfying or even as a personal failure. Although there
might be exceptions, high performers get promoted more easily within an organization and
generally have better career opportunities than low performers (VanScotter, Motowidlo, &
Cross, 2000, cited in Sonnentag, & Frese, 2001).

Teachers play a basic and dynamic role in an educational system. Teacher performance is
the most crucial input in the field of education. Teachers' performance is very crucial in the
child's development. It is said that the good performance of students depends upon effective
teaching of their teachers. Teachers' performance is the way in which a teacher behaves in the
process of teaching. Teachers' performance is known to be related to teachers' effectiveness
(Medly and Shannon, 1994, cited in Raza, 2010).

2.4 Principal's Transformational Leadership Style and Teachers' Job Performance

Bass (1990, cited in Sancar, 2013) stated that if a leader was successful in his attempt to
change the behavior of others towards the attainment of a goal and if this change was followed
by reinforcement and reward, it was regarded as effective leadership. Thus, effective
leadership could be defined as "a successful influence by the leader that results in the attainment
of goals by the influenced followers".

The leadership style within an organization has a bearing on encouraging or inhibiting
employee's performance (Armstrong & Murlis 2004; Cronje et al 2001, cited in Tinofirei,
2011). Leadership is the kind of influence under which followers accept willingly the direction
and control of another person. In other words, leaders have the task of influencing followers so
that they are willing to perform willingly beyond the confines dictated by the formal authority.
Hoy and Miskel (1996, cited in Kiboss & Jemiryott, 2014) described an effective school
administrator as one who is capable of continuously giving meaningful personal and emotional
support to his/her teachers, promoting self-confidence, and holding teachers in high esteem. It
is such a relationship that teachers feel satisfied with their job to improve school performance
(Syptak et al, 1999, cited in Kiboss & Jemiryott, 2014).

Jung and Avolio (2000, cited in Carpenter, 2004) found evidence to indicate "that
transformational leadership affects followers' performance in ways that are quantitatively
greater and qualitatively different from the effects of other leadership styles such as
transactional". In their experimental study of 194 undergraduates, Jung and Avolio sought to
determine if transformational leadership had a statistically significant different relationship
with followers' trust and value congruence than other leadership styles such as transactional
leadership. They concluded, "Transformational leadership had both direct and indirect effects
on followers’ performance".
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The transformational leader motivates followers to engage in changing the existing culture
of the organization (Burns, 1978, cited in Dale, 2012). While, Bass & Avolio (1994, cited in
Balyer, 2012) assert that transformational leaders focus on capacity building for the purpose of
organizational change, Bennis & Nanus (1997, cited in Balyer, 2012) establish that they
sharpen their subordinates' skills and enhance their knowledge from their own experiences.
Transformational leaders are those who stimulate and inspire followers to both achieve
extraordinary outcomes and, in the process, develop their leadership capacity.
Transformational leaders help followers grow and develop into leaders by responding to
individual followers' needs by empowering them and by aligning the objectives and goals of
the individual followers, the leader, the group, and the larger organization. Evidence has
accumulated to demonstrate that transformational leadership can move followers to exceed
expected performance, as well as lead to high levels of follower satisfaction and commitment
to the group and organization (Bass & Riggio 2006, cited in Dale, 2012).

3 Characteristics of research
3.1 Overall Design of the Study

The specific aims of this study are:
e to explore the perceptions of teachers on their principal’s transformational leadership
style,
e to examine the levels of job performance as indicated by teachers,
e to investigate the relationship between principal’s transformational leadership style and
teachers’ job performance.

In this study, the descriptive statistical design was utilized. Data were collected by using
two questionnaires: a questionnaire for principals and questionnaire for teachers. To collect the
general information of selected schools and demographic information of principals,
questionnaires for principals developed by researcher were distributed to 6 principals from
selected schools. Questionnaire for teachers was mainly used to examine the perceptions of
teachers on their principal's transformational leadership style, their job performance. So, it
composed of two parts. In the first part of the questionnaire, "Multifactor Leadership
Questionnaire (MLQ)" developed by Bass and Avolio (1995, cited in Levine, 2000) was
utilized to explore the principal's transformational leadership style. In the second part of the
questionnaire, "Performance of Teachers" developed by Kim and Richard (1991, cited in
Akram, 2010) was examined to investigate the teachers' job performance. After collecting the
related data, descriptive statistics and the bivariate correlation of the variables were calculated
by using SPSS. Even though some of the questionnaires were not returned from teachers, there
were 6 principals and 399 teachers from 6 selected Basic Education High Schools participated
in this study. The following Table 3.1 shows the number of principals and teachers participated
in the study.

Table 3.1 Number of Principals and Teachers Participated in the Study

School Number of Principals Number of Teachers
A 1 68
B 1 68
C 1 54
D 1 67
E 1 71
F 1 71
Total 6 399




3.2 The Pilot Test

A sample of 3 Basic Education High Schools in Monywa Township was randomly selected
to conduct the pilot study. The preliminary instruments were field-tested by 3 principals
(male=1 and female=2) and 189 teachers (male=15, female=174) representing 3 Basic
Education High Schools. Questionnaires were distributed to those schools on the 14th,
November 2017, and collected after lasting 5 days. However, among teachers, 154 (81.48%)
teachers completed and returned those questionnaires. Therefore, the number of respondents
used in this study was 3 principals (male=1 and female=2) and 154 teachers (male=12 and
female=142) and data were scored and analyzed statistically.

3.3 Reliability of Measuring Instruments

To measure the reliability of the instrument, the Pearson product-moment correlation
method (Average Item Total Correlation) was used for internal consistency reliability. The
coefficient of correlation for transformational leadership style dimensions ranged from .575 to
.878 and the average was .727. This indicates that the research instrument was reliable because
the minimum reliability index recommended in survey studies is 0.7 (Amin, 2005). Similarly,
the questionnaire for teachers' job performance had the coefficient of correlation ranging from
.832 to .865 and the average was .849. The instruments were found reliable for data collection
since the coefficient value was greater than 0.7.

3.4 Data Collection Procedures

After taking permission from the responsible persons, questionnaires were distributed to 6
Basic Education High Schools on the 1st and 2nd December 2017 and collected questionnaires
after lasting 15 days. Data collected were listed by each school. Based on the results of
responses, this study was conducted to explore the relationships between the principal's
transformational leadership style and teachers' job performance and satisfaction.

3.5 Data Analysis

Using SPSS, descriptive statistics were calculated for the transformational leadership style,
teachers' job performance and their satisfaction. Pearson product-moment correlation
coefficient was utilized to know the relationship between teachers' perceptions of principal's
transformational leadership style and teachers' job performance.

4 Interpretation of research

4.1. Principal’s Transformational Leadership Style Perceived by Teachers in Selected
Basic Education High Schools

In this study, “Multifactor Leadership Questionnaire (MLQ)” developed by Bass and Avolio
(1995, cited in Levine, 2000) was utilized to investigate the teachers’ perceptions on their
principal’s transformational leadership style. In MLQ, there were five dimensions of
transformational leadership style; “Idealized Influence (behavior)”, “Idealized Influence
(attributed)”, “Inspirational Motivation”, “Intellectual Stimulation” and “Individualized
Consideration”. Table 4.1 shows mean scores for Principal’s Transformational Leadership
Style rated by teachers in selected Basic Education High Schools.
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4.1 Table Mean Scores for Principal’s Transformational Leadership Style in Selected Basic Education High
Schools (Teachers’ Ratings)

Dimensions of School All
Transformational Schools
Leadership Style (n=399)
A B C D E F
(n1=68) | (n12=68) | (n3=54) | (n4=67) | (n5=71) | (n6=71)
Idealized 4.13 4.23 3.54 4.11 4.12 4.14 4.07
Influence
(behavior) (0.68) (0.15) (0.74) (0.61) (0.74) (0.65) (0.66)
Idealized 4.14 3.00 3.67 3.89 3.86 3.94 3.75
Influence
(attributed) (0.76) (0.04) (0.55) (0.74) (0.75) (0.82) (0.76)
Inspirational 4.35 4.99 3.96 4.24 4.20 4.21 4.34
Motivation (0.59) (0.12) (0.71) (0.61) (0.74) (0.71) (0.69)
Intellectual 4.27 4.75 3.40 4.17 4.02 4.22 4.16
Stimulation (0.77) (0.00) (0.81) (0.67) (0.76) (0.74) (0.78)
Individualized 4.05 4.75 3.21 4.09 3.90 4.10 4.05
Consideration (0.88) (0.00) (0.91) (0.74) (0.77) (0.77) (0.85)
Transformational | 4.19 4.34 3.56 4.10 4.02 4.12 4.07
Leadership Style | (0.58) (0.06) (0.63) (0.58) (0.63) (0.63) (0.60)

I=not at all, 2=once in a while, 3=sometimes, if not always, 4=fairly often, 5=frequently

M Idealized Influence (behavior)

m Idealized Influence (attributed)
Inspirational Motivation
Intellectual Stimulation

M Individualized Consideration

Figure 4.1 Mean Scores for Principal’s Transformational Leadership Style in Selected Basic Education High

Schools

Figure 4.1 shows mean scores for princpal’s transformational leadership style as perceived
by teachers in selected high schools. According to Figure 4.1, teachers perceived that
“Idealized Influence (attributed)” was the lowest practice and “Inspirational Motivation” was
the best performed practice among five leadership practices of principals’ transformational
leadership style in all selected high schools. In conclusion, all principals from selected high
schools often practiced five dimensions of transformational leadership style to manage their

schools.
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4.2 Teachers’ Job Performance in Selected Basic Education High Schools

The teachers’ job performance in selected Basic Education High Schools was assessed
by “Performance of Teachers” developed by Kim and Richard (1991, cited in Akram, 2010).
There are five factors affecting teachers’ job performance. They are “Teachers’ Attitude”,
“Subject Mastery of Teachers”, “Teaching Methodology”, and “Personal Characteristics”.

Table 4.2 Mean Scores for Teachers’ Job Performance in Selected Basic Education High Schools (Teachers’

Ratings)

Factors School All
Affecting Job Schools
Performance (n=399)

A B C D E F

(n1=68) | (n2=68) | (n3=54) | (n4=67) | (n5=71) | (n6=71)
Teachers’ 4.39 4.27 4.10 4.26 4.27 4.28 4.27
Attitude (0.39) (0.09) (0.48) (0.47) (0.51) (0.49) (0.43)
Subject 4.17 4.29 3.96 4.14 4.13 4.17 4.15
Mastery of (0.40) (0.12) (0.49) (0.46) (0.52) (0.46) (0.44)
Teachers
Teaching 4.40 4.30 4.33 432 4.28 4.32 4.32
Methodology | (0.41) (0.10) (0.44) (0.46) (0.61) (0.42) (0.44)
Personal 4.47 3.88 431 432 4.39 4.33 4.28
Characteristics | (0.40) (0.09) (0.53) (0.44) (0.51) (0.43) (0.46)
Teachers’ 4.36 4.19 4.17 4.26 4.27 4.28 4.26
Job (0.32) (0.04) (0.44) (0.41) (0.48) (0.38) (0.38)
Performance

1-2.33=Low Performance, 2.34-3.67=Moderate Performance, 3.68-5=High Performance

4,35

M Teachers’ Attitude

m Subject Mastery of

Teachers

Teaching Methodology

Personal Characteristics

Figure 4.2 Mean Scores for Teachers’ Job Performance in Selected Basic Education High Schools

Figure 4.2 shows the mean scores for teachers’ job performance in selected schools rated by
them. Concerning the performance of selected teachers from selected high schools, “Teaching
Methodology” was found to be the most important performance perceived by teachers,
followed in descending order, by “Personal Characteristics”, “Teachers’ Attitude”, and
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“Subject Mastery of Teachers” as shown in Figure 4.2. In short, the overall job performance of
teachers in selected high schools falls under the high-performance level.

4.3 Relationship between Principal’s Transformational Leadership Style and Teachers’
Job Performance in Selected Basic Education High Schools

In order to explore the relationship between teachers’ rating of principal’s transformational
leadership style (independent variable) and teachers’ job performance (dependent variable),
Pearson product-moment correlation coefficient was utilized. Table 4.3 shows the correlation
between teachers’ perceptions of principal’s transformational leadership style and teachers’ job
performance in selected Basic Education High Schools in Monywa Township.

Table 4.3 Correlation between Teachers’ Perceptions of Principal’s Transformational Leadership Style and
Teachers’ Job Performance in Selected Basic Education High Schools

Variables 1 2
1.Transformational Leadership Style 1 .662%*
2.Teachers’ Job Performance .662** 1

** Correlation is significant at the 0.01 level (2-tailed)

According to Table 4.5, it was found that principal’s transformational leadership style was
highly correlated with job performance of teachers (r=0.662, p<0.01). This correlation implied
that a high and significant relationship existed between principal’s transformational leadership
style and teachers’ job performance in selected high schools.

The teachers from all selected high schools have positive attitude towards teaching, their
pupils and their schools. In addition, they possess knowledge and skills about their teaching
subjects and related subjects to teach effectively and use many methods and techniques as
possible in their teaching to understand their pupils. Moreover, they present a confident role
image, speak clearly, give precise directions and act as role models. In doing so, their good
performance can provide for their schools’ success. A successful high productive school can
be achieved by engaging teachers in improving teachers’ job performance. So, the principals
from all selected high schools should encourage their teachers to perform effectively and
efficiently. Research question three asked the teachers to examine the relationship between
their principal’s transformational leadership style and their job performance. It was found that
a high and significant relationship existed between principal’s transformational leadership style
and teachers’ job performance in selected Basic Education High Schools in Monywa Township
(r=0.662, p<0.01). Therefore, it can be concluded that transformational leadership style of
principals in all selected high schools has an effect on job performance of teachers.

5 Conclusion

Research question one asked teachers to express their perceptions of their principal’s
transformational leadership style in selected Basic Education High Schools in Monywa
Township. According to the responses of teachers, they asserted that their principals often
followed all dimensions of transformational leadership style. It can be concluded that the
principals of selected high schools instill pride of association in others and go beyond self-
interest for the good of the group. Moreover, they re-examine critical assumptions to question
whether they are appropriate, always seek differing perspectives when solving problems, and
stimulate teachers to be innovative and creative. Because of using transformational leadership
style by principals of selected high schools, the teachers from selected schools perform highly
their assigned tasks.
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Research question two asked the teachers to describe their perceptions about their job
performance in selected high schools. According to teachers’ responses, it was also found that
the teachers from those schools were highly performed all factors of job performance. The
teachers from all selected high schools have positive attitude towards teaching, their pupils and
their schools. In addition, they possess knowledge and skills about their teaching subjects and
related subjects to teach effectively and use many methods and techniques as possible in their
teaching to understand their pupils. Moreover, they present a confident role image, speak
clearly, give precise directions and act as role models. In doing so, their good performance can
provide for their schools’ success. A successful high productive school can be achieved by
engaging teachers in improving teachers’ job performance. So, the principals from all selected
high schools should encourage their teachers to perform effectively and efficiently.

Research question three asked the teachers to investigate the relationship between their
principal’s transformational leadership style and their job performance. It was found that a high
and significant relationship existed between principal's transformational leadership style and
teachers' job performance in selected Basic Education High Schools in Monywa Township.
Based on the research findings, the principals from selected schools often practised
transformational leadership style in their schools while the teachers from selected schools had
a high level of job performance. If they frequently used the transformational leadership style,
the level of teachers' job performance may be more high-performance level. So, the principals
of selected schools should pay attention to teachers individually and try to fulfil their needs,
stimulate teachers to use their innovative and creative ideas, motivate and inspire teachers by
displaying enthusiasm and optimism, instill pride of association in teachers and go beyond self-
interest for the good of the schools, and demonstrate behaviors that serve as role models for
their teachers.

This study examined the principals and teachers from selected basic education high schools.
Therefore, further studies should be conducted in basic education high schools, in basic
education middle schools and basic education primary schools in other townships, states or
regions of Myanmar. Additional research should use more sample size because that can
produce different results. Moreover, the relationship between principal's leadership practices
and teachers' job satisfaction and self-efficacy should be studied. There are other factors which
influence job performance and satisfaction such as organizational culture, climate and other
external variables. In turn, researchers should explore the relationship between other variables
and teachers' job performance. A longitudinal study is needed to undertake to confirm and
validate the findings of the study.
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Abstract:

In the entry of this paper aims at reviewing on the theories and research and article of previous scholars of learning
style of study and their satisfaction of learning. And it focuses on the review of different theories regarding the
learning styles of the students and their satisfaction in learning. From their own way in particularly how individual
different and individual learning which it can make them comfortable, preference in learning and satisfaction. For
learning style would acknowledged that students have different learning styles, likewise, these models have been
mentioning such as Visual, Auditory, Read/write and Kinaesthetic (VARK) learning styles, Kolb learning style
inventory and Dunn and Dunn school-based learning style are mentioned. The specific purpose is to present the
concept of learning style, to acknowledge the importance of the inventory for analyse the students’ learning style,
to know how students’ satisfaction in their way of learning, to identify benefit of knowing students’ learning style.
This paper aims to get in depth understanding of learning style theories which have been popular in literatures.
And the overall, this is the most useful for my future research paper in the field of learning styles of students at
different fields, genders and nationalities. Through study on the theories are one of the important part that can
help me to get well understanding and closing with my work especially to support on the literature review and the
theory which is very useful and appropriate on my research, that is can smoothly pave the way for the thesis as
well as finding out the benefit and matching models for conducting on research. The education today, there are so
many theories relate with student learning styles, some theories can be matching with just some areas and level
of students. Regarding on this issue, the more matching with students’ learning style level, gender and different
field of study are the more achieving into the goal.

Keywords:

Learning Styles, Learning Satisfaction

1 Introduction

We realize that, the curriculum developing and designing in several times, what is the main
factor of that development and design? That is for meeting the demand of learners. Which way
can we access the learner? That is to focus on their learning style and aptitude with conform
techniques and their satisfaction through comfortable way to learn. Learning style is accepted
by many scholars and educators as a determining factor for individual learners’ perspective
successes and failures in schooling situations (Keefe, 1991; Keefe &Ferell, 1990; Lanuis, 1998;
Lemire, 1996; O’Neil, 1990). Apart from that, according to another supporting research shown
that if the instructor can be able to organize the teaching-learning environment conforms to the
students’ environment, the record of study got higher than the group which could not be able
to conform to satisfaction environment of learners (Atsha, 1988). Due to Learning Styles are
broad areas of technique, as we know “Every student is unique in his or her strengths and
challenges, and it is the job of the teacher to foster highly individualized learning in response
to the student-learners. David Kolb further stated that “The learning style of the students must
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comprise different abilities. To enhance the effectiveness of learning styles, the learners should
be able to combine at least two abilities to form their learning styles.” Kolb presented four
types of learning styles’ combining two or more abilities under each style: a. Diverging Styles
(CE/RO), b. Assimilating (AC/RO), c. Converging (AC/AE) and d. Accommodating (CE/AE).

In the beginning, research focused on the relationship between memory and oral as well as
visual methods. In 1904, Alfred Binet, a French psychologist developed the first intelligence
test which it spawned interest in individual differences. Meanwhile, the study of learning styles
was occurred after that. In 1976, Dunn and Dunn Learning Style Model was introduced which
it generated diagnostic instruments for evaluation. Until now, different of learning styles
models have been developed building on previous discoveries. In 1990s, emphasis was placed
on having teachers address learning styles in classroom through adjustments in curriculum that
incorporate each style, giving equal chance for students to learn. And one of important is
pedagogy, which refers to method of teaching according to learning styles has been used to
train teachers to accommodate different learning styles in classroom. Since teachers are
accustomed to teaching in their individual style, so that, it has been introduced other styles into
classroom. With the introduction and increased usage of online courses, the importance of
learning styles has grown, tests are administered to tailor course to the individuals.

Purpose of Study

The main purpose of this paper aims at investigating the role of how important to know
students’ learning style and their satisfaction. The specific purposes are following:

- To present the concept of learning styles.

- To acknowledge how importance of the students’ learning style Inventories.

- To know how students’ satisfaction in their way of learning.

- To identify benefit of knowing students’ learning style

Definition of the key terms

The terms used throughout the current study are identified below to clearly understanding and
clarity:

Learning Style: The cognitive, affective, and psychological traits that serve as relatively stable
indicators of how learners perceive, interact with, and respond to the learning environment
(Keefe, 1982).

Learning Satisfaction: The satisfied of emotional feeling of individual through the learning.
According to Arbaugh’s (2000), learning satisfaction includes the individual’s feelings and
attitudes towards the education process and the perceived level of fulfilment connected to the
individual’s desire to learn, caused by the learning motivation.

Methodology

This paper is descriptive in the nature and contains the theoretical review from scientific
literature on the students’ learning style and their satisfaction in learning. The data has been
collected from secondary sources as well as the website, journals, books and previous research
papers which related to the models which they have been mentioned.

Review of related literature

Learning Styles

Style is the behaviour of individual different, in term of learning styles refer to the concept that
individuals differ in regarding to what mode of instruction or study is most effective for them
(Harold Pashler, Mark McDaniel, Doug Rohere, Robert Bjoke. 2009). Learning Style is defined
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as an individual’s inherited foundation, articular past life experience, and the demands of the
present environment that emphasize some learning abilities over others (Kolb, Rubin, &
Mclntyre, 1974). The study by Fole (1999) suggested the learning style preference of the
students and to the teachers who have taught student might improve student achievement.
There are so many scholars and educators since long time until now who accept the learning
style and provide the different definition of learning style in their own perspective as well as
learning styles defined in terms of self-views (Combs, 1959), needs (Bills, 1959), personalities
(Beard, 1970), individual attitudes (Gagne, 1977), differences (Keefe, 1979), processes (Kirby,
1979), temperaments (Keirsey & Bates, 1984), autonomies (Danis, 1988), modalities (Barbe
& Milone, 1989), aptitudes (Snider, 1990), values (Frtitz & Parker, 1991), ideal environments
(Theilheimer, 1991), personal touches (Bilderback, 1992), motivations (Klein & Frietag,
1992), behaviour sets (Jones, 1996), characteristics (Loo, 1996), preferences (Wilcoxson &
Prosser, 1996), patterns (McCarthy, 1997), nature and make-up (Dillon-Black, 1998),

Figure 1: 3 prominent of Learning Style Models

Kolb Learning VARK
Style Models

Dunn & Dunn

Kolb Learning Style Inventory (1985)

Learning style are measured by a self-announced scale, known as Learning Style Inventory
(LSI). Differences in learning ways are based on the four kinds of learning processes. (David
Kolb, 1984):

1. Concrete Experience: a new experience or situation is encountered, or a reinterpretation

of existing experience.

2. Reflective Observation of the new experience: for the particular importance are any

inconsistencies between experience and understanding.

3. Abstract Conceptualization: reflection gives rise to a new idea, or a modification of any

existing abstract concept, it means that the person has learnt through his/her experience.

4. Active Experimentation: the learners apply their ideas to the world around them to see

what happens.

In Learning is the process whereby knowledge is created through the transformation of
experience (Kolb 1984), For Experience Learning Theory defines learning as “the process
whereby knowledge is created through the transformation of experience. Knowledge results
from the combination of grasping and transforming experience. Regarding education learning
theory model showed that:

There are 5 versions of the Learning Style Inventory until now by David Kolb; version 1
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were in 1971 & 1976, version 2 and 2a were in 1985 and 1993, version 3 and 3.1 changed the
name from Learning Style Inventory to be Kolb Learning Style Inventory was in 1999 and

2005.
Figure 2: Experiential Learning Model by Kolb

Concrete Diverging (CE/RO)
Accommodating (AE/CE) Experience
Experiencing
Active Reflective
Experimentation o0 z Observation
=) =
5 3
Converging (AC/AE) U% Assimilating (RO/AC)
Thinking
Abstract
Conceptualization

Table 1: Kolb’s learning style model strength and dominant learning types
Learning Style Strength Dominant learning
types
Accommodating | He/she is well in organize, management and | Concreate Experience
planning as well as set prompt and sharp of And

.. Active Experience

schedules, plan and objectives.
Involving in action and the results

Diverging He/she has imaginative, creativity and | Concreate Experience
and

Reflective Observation

generating ideas

He/she can recognize problems, investigates
ability and sense opportunities

Assimilating He/she can be able to make clear sense by
his/her observations.

Ability to create theoretical models

Can defines problems, establishes criteria and
formulates hypotheses

Converging He/she can be well practical applications of Abstract

ideas, decision making, focusing in efforts and | ~Conceptualization and
Active Experimentation
evaluate plans

Abstract
Conceptualization and
Reflective Observation

Advantage and Disadvantage of Kolb Learning Style
Advantage Disadvantage

Diverging Style or we can say Creator: | Under diverging: if they rely on these skills
Taking information through concrete | to much, they can become overwhelmed by
experience and processing it through their | alternatives and indecisiveness. Try not to
powers of observation. prioritize urgent challenges above important
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Be able to do imaginative which it enables to
generate many alternative ideas.

Love in brainstorming.

Interested in people and express in feeling-
oriented.

Assimilating Style or the Planner: Have an
ability to take in new information abstractly
and process disparate observations into an
integrated rational explanation.

Very good at inductive reasoning and the
creation of models and theories. Systematic
planner and a goal setter.

Converging Style or they are Decision
Makers: they can be able to take in new
information in abstract and process it into a
concrete solution. Can use hypothetical
deductive reasoning to arrive at a single best
solution to a question or problem. Great
strength in their ability to solve the problems
and make decisions.

Accommodating Style or the Doers: be
able to take in new information concretely
and transform it actively. Have an ability to
adapt to changing circumstances.

Strengths in doing things, carrying out plans
and tasks and getting involved in new
experiences.
Comfortable
experience.

learning through practical

challenges or treat mere symptoms as
challenges.

According to assimilating style: Beware of
a tendency to create castles in the air, this
style can often have a slender grip on the
practical implications. Avoid premature
discussion of solutions and make sure the
critical facts are known.

For converging style: don’t be too hasty
though. This style can lead to a premature
definition of problem. Avoid focusing on
prematurely or creating unproductive
conflict and competition.

The last under accommodating style: it can
be seen as impatient, they spend a lot of time
making trivial improvements or taking the
wrong action. Try to win commitment from
the rest of the team before taking action. And
avoid unnecessary conflict and competition.

Table 2: advantage and disadvantage of Kolb Learning Style

Dunn and Dunn Learning Style Inventory Model

The Dunn and Dunn (1992, 1993) define learning style as the way in which each learner
begins to concentrate on, process, absorb, and retain new and difficult information. Their
Model emerged from cognitive style theory, brain lateralization theory, practitioners’
observations and experimental studies. According to Dunn, Thies and Honigsfeld, learning
style is a biological and developmental set of personal characteristics that make the identical
instruction effective for some students and ineffective for others. Dunn & Dunn learning styles
inventory model uses a comprehensive learning style model. The inventory measures
environmental, emotional, sociological, physiological, and psychological preferences as they
affect learning. Dunn and Dunn is one of the best learning styles inventories that we can use to
focus on the students’ learning preferences. When Dunn and Dunn learning styles inventory is
used along with other learning styles inventories, like VARK learning style model, then we can
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create a perfect learning environment for the students. We can also select great programs to
improve students’ learning.

According to Rita Dunn, (1984), learning style represents each person’s biologically and
experientially induced characteristics that either foster or inhibit achievement. Instrumentation
exists for identifying individual styles, but students can describe their string preferences; they
are, however, unaware of those elements that do not affect them.

Figure 3: Dunn and Dunn Learning Style Model.
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- Environmental preferences that permit or inhibit concentration such as sound versus quiet,

bright versus low light, warm versus cool temperatures and formal versus seating designs.

- Emotional characteristics such as motivation, persistence, responsibility (conformity versus
non-conformity), and the need for either externally or internally imposed structure.

- Sociological determinants including learning alone, in a pair, with peers as part of a team
with either an authoritative or collegial adult and authoritative or collegial adult, variety as
opposed to in patterns and routines.

- Physiological traits such as perceptual strengths, time of day energy levels, a need for intake
or mobility while learning.

- Processing style: global versus analytic and impulsive versus reflective inclinations.

VARK Learning Style Inventory

The VARK inventory categorizes four different sensory modalities with an extra category
for multimodal students. The ‘V’ in VARK stands for visual. Visual learners process
information best if they can see it. Graphs, flow charts, and pictures are helpful to them. The
‘A’ stands for aural, and these learners like to hear the information. They process information
best by listening to lectures, attending tutorials, and using tape recorders to play back learning
sessions. They also like to talk about information. The ‘R’ stands for Reading/Writing. These
students like to see the written words. They like to take notes verbatim and reread these over
and over again. They also like to read texts. And the last one is ‘K’ stands for kinaesthetic.
These learners like to acquire information through experience and practice and prefer to learn
information that has a connection to reality.
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Figure 3: VARK learning styles
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Advantage and Disadvantage of VARK Model

VARK Model

Advantage

Disadvantage

Visual Style

It can make recollection easier
when in an environment different
from where these people learned
from information

Difficult to experience if there
are only texts and speeches
which they are available for
learning without any visual
aids.

Aural Style

Can be able to assimilate and
retain  information  without
having to see it in texts or picture.

Difficulty of learning among
silently reading learners in a
library or some quiet place.

Read/Write Style

Self-dependent because with
their mote taking, they can learn
much by themselves.

Not being able to learn easily
where medium  of
instruction is visual or audio, or
when they don’t have access to
write materials.

only

Kinaesthetic Style

Exposing learners faster to
practice and evidence. Learning
by practicing and practice by
what they learn. Can be able to
see the evidence of what they
have digested with difficulty

from texts or discussions.

If there is no places to move to
for such live experience and
nobody to interactive with.

Table 3: Advantage and Disadvantage of VARK Model

Satisfaction of students in learning

Student satisfaction is defined as “the favourability of a student’s subjective evaluation of
the various outcomes and experiences associated with education” (Elliott and Shin 2002, 198).
According to Manochehri & Young, 2006, by matching students’ learning style to specific
teaching style can increase student achievement and satisfaction. “The congruence between
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teaching and learning styles has a positive impact on achievement and satisfaction (Naimie,
Siraj, Abuzaid & Shagoholi (2019).
Conclusion

In the work of review on learning styles literature is my first step to the right and quality
way of my research, it can lead me to define the concept of different theory and model
particularly, which it appropriate somehow in some levels, genders, and differential various
field in education fields, especially in higher education level. From many findings said that,
there is not only one style of learning in one students preference and satisfaction, so that, I
would like to do the research on this depending on how to adapt many learning style models
which can be appropriated in using for individual different and needs, that is very important
for the teacher, curriculum design, and various of activities, strategies and textbooks, and the
way of teaching. That can bring the goal of achievement in the way of learning for students
with deep understanding and applying in their real life onward, by freedom in learning of their
own styles can bring much more benefit for teachers to achieve their goal of teaching and the
bring good quality in education.
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Abstract:

The proposal of the research project (in form of dissertation) aims to analyze the possibilities and limits of using
expositions of science and technology museums in the teaching and learning processes of chemistry. In the first
phase of the research process obstacles preventing greater connection of museum exhibitions with the education
process will be identified and investigated. Exploratory methods will be used for this phase of the research process.
Based on the results obtained from the first phase of the research, proposals for museum excursions with
orientation to chemistry education will be created.

Keywords:

General chemistry education, museum didactics, science and technology museum

Abstrakt:

Cilem diserta¢niho projektu je analyza moznosti a limitl vyuziti expozic ptirodovédnych a technickych muzei ve
vyuce chemie. V prvni fazi vyzkumu budou identifikovany a zkoumany bariéry pro vétsi propojeni muzejnich
expozic s vyukou ptirodovédnych predméti, zejména chemie. K této fazi vyzkumného projektu budou vyuzity
zejména exploracni metody. Na zéklad¢ ziskanych vysledkl z prvni faze vyzkumu budou vytvareny komplexni
navrhy na realizaci exkurzi do muzejnich expozic s vazbou na vybrané tematické celky uciva chemie.

Klicova slova:
Vseobecné chemické vzdélavani, muzejni didaktika, piirodovédna a technicka muzea.

1 Uvod

V soucasnosti je velkd pozornost vénovana z4jmim a postojim zakl o chemii a dalsi
prirodni védy. Oblibu ovliviiuji faktory, které jsou zkoumany prostfednictvim mezinarodnich
vyzkumt. Ty upozornuji na snizujici se zajem o piirodni védy celkove (Rusek, 2014).

Klesajici zdjem a neoblibenost chemie u zakl je Casto prisuzovana abstraktnosti uciva,
obtiznosti a velkému mnozstvi novych poznatkl a informaci. S poklesem zajmu o chemii
a dal3i ptirodni védy ze strany zakd se potyka nejen Ceskéd republika, situace je obdobna
i v zahrani¢i (Rusek, 2014).

V dobé poklesu zdjmu o ptirodovédné obory a jejich dalsi studium u zakt zakladnich
a stfednich Skol jsou hleddna mozna vychodiska. Tato situace je aktudlni vyzvou mimo jiné i
pro muzejni didaktiku (Bilek a kol., 2009). I pies velkou nabidku muzei v Cesku
1 v zahrani¢i disponujicich kvalitnimi expozicemi, a moznosti, které predstavuji, jsou tyto
instituce vyuzivany k edukacnim ucelim velmi ojedinéle. Je potfeba zaméfit se na bariéry,
které zabranuji vétSimu propojeni muzejnich expozic s vyukou pfirodovédnych predmétt
a v naSem pripad¢ chemie na zakladnich a stfednich Skolach.

Do poptedi se ve jmenované oblasti dostavaji krom¢é muzei i jiné instituce podobného
zaméieni. V posledni dobé¢ se vétsi oblibé t€si tzv. Science Centra. Pfinéseji aktualni vysledky
védy, jsou zaloZeny na efektni prezentaci, a predevSim lakaji na interaktivitu exponati. To
muze byt diivodem, pro¢ jsou uciteli a jejich zéky Casto pied muzei upfednostiovany.

Problém s nevyuzivanim muzei k efektivnim edukacnim ucelim muize vézet i u samotnych
uciteld. Vyuzivani muzejnich a dalSich podobnych expozic neni vénovana dostatecna
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pozornost v piipraveé a dalSim vzdelavani uciteli, véetné vzdélavani ucitelti chemie (Bilek a
kol., 2009).

2  Vymezeni pojmu

Muzejni edukaci se zabyvd pomérné moderni spoleCenskd véda muzejni pedagogika.
Edukaci lze chapat jako cilevédomé, zamémé a institucionalizované pisobeni na rozvoj
osobnosti. Je spojena s bezprostfednim a pifimym piisobenim pedagoga, v piipadé muzejni
pedagogiky lektora ¢i muzejniho pedagoga. Muzejni edukace muiize zprostredkovavat formalni,
informalni 1 neformalni vzdélavani. Muzejni pedagogika je Uzce provazéna s dalSimi
disciplinami pedagogiky, tj. volného casu, zazitkovou, specidlni, socidlni i pedagogikami
délenymi dle obsahové napln€¢ sohledem na vék (predSkolni, Skolni, vysokoskolska,
andragogika, gerontagogika) (Jiiva, 2014).

Jednou ze subdisciplin muzejni pedagogiky je muzejni didaktika (Bilek, 2008). Uzce souvisi
s oborovymi didaktikami. Vzhledem k rozsahlému zaméfeni muzei a jejich expozic mlize byt
muzejni  didaktika provazéna se vSemi didaktikami pfedméti  vyucovanych
na zékladnich a stfednich Skolach. Muzejni didaktika je zaméfena na edukacni proces
probihajici v muzeu. Zaméiuje se na specifické formy a metody prace s vetejnosti. Pozornost
soustfed’'uje na hlediska, ktera podporuji a stimuluji uceni navstévniki muzea. Didaktika je
obecné 1 konkrétné, s ohledem na oborovy obsah, vazana na specifika a moznosti muzejniho
prostfedi. Muzejni didaktika vychazi z obecné didaktiky, vyuziva jeji nastroje i metodologii.
Cinnost muzejni didaktiky vSak piesto vychazi z innosti muzea a jeho podstaty (Mrazova,
2014).

Obrazek 1 Muzeum vychodnich Cech v Hradci Kralové (Bilek a kol., 2009)
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3 Vyuzivani muzei v soucasnosti

Mnozi autofi se vyjadiuji k otdzce, zda 1ze muzea povazovat za vzdélavaci instituce. Nékteti
stavi vzdélavaci funkci muzea dokonce na prvni misto. Tito autofi zastavaji ndzor, ze muzeum
by mélo mimo jiné své sbirky pfedkladat navstévnikovi tak, aby pro néj byly srozumitelné a
piinosné. V muzeu by mélo dochazet k predavani poznani (Sobaiiova, 2012).

Z dosud zvetejnénych vyzkuml zamétenych na vyuzivani muzejnich expozic k eduka¢nim
ucelim si lze ud¢€lat piedstavu o aktudlni situaci a néazorech Zzaka a pedagogl
na tyto instituce. Z vyzkumné studie Doulika a kol. (2009) je zfejmé, ze potencidl muzei neni
stale dostatecné vyuzivan. Data v tomto vyzkumu byla ziskdna formou dotaznikl. Ty byly
vytvofeny ve dvou variantdch, jedna varianta byla uréena zaklim a druhd varianta ucitelim.
Vyzkumny vzorek tvofili Zaci tvrtych a patych roéniki a uéitelé zakladnich $kol v Usteckém
kraji vybranych nahodné metodou losovani. Jedna z otdzek v dotazniku ureném pro zaky
zjistovala, zda Zaci se Skolou navstévuji muzea. Pouze Sest procent dotazovanych zaki se
Skolou muzea navstévuje. Naopak 28 % dotazovanych nenavstévuje muzea se Skolou vibec.
Jen zfidka navstévuje muzea se Skolou 66 % dotazovanych zakl. Vyuzivani muzei je tedy ve
zkoumanych skolach dle jejich zakt velmi malo frekventované.

Dalsim z cilti vyzkumu bylo zjistit, jak Zaci a ucitelé po navstéveé muzea ziskané informace
uplatiiuji. Otazka v dotazniku pro zdky byla zaméfena na zjiSténi, zda je navStéva muzea
n¢jakym zplisobem nasledné rekapitulovana. O navstévé muzea si 69 % dotazovanych zakl
s uciteli povidda a 8 % je dokonce zkouseno. Naopak dvé procenta dotazovanych zakl se
k navstévé muzea vibec nevraci a 21 % vybralo moznost, Zze do muzea se Skolou nechodi.
Z téchto vysledkll 1ze konstatovat, Ze ucitelé ve své nasledujici vyuce navstévy muzei
vyuzivaji, ale bez dostate¢né vazby na vyukové cile. Je tedy tfeba je motivovat, a také jim
ukazovat zpusoby, jak zajistit vétsi frekvenci muzejnich expozic v realizovaném kurikulu.

Pro porovnani s vysledky dotazovéani zakii je zajimava otdzka z dotazniku pro ucitele
(Doulik a kol., 2009), ktera také zjistovala, jak casto vodi ucitelé své zaky do muzea. Pouze
dv¢ procenta dotazovanych ucitelti chodi s Zaky do muzea cCasto, a pokud je to mozné 34 %
uciteli. Obcas vezme své zaky do muzea 32 % z dotazovanych ucitelli. Pouze ziidka 26 %
dotazovanych. Do muzea s Zaky nechodi Sest procent z dotazovanych ucitelti. Na obdobnou
otazku odpovédélo Sest procent zaktll, Ze muzea navstévuje, 66 % navstévuje muzea ziidka a
28 % dotazanych nenavstévuje muzea se Skolou vibec. Byla tedy zaznamenana shoda
v odpovédi uciteltr 1 zaka.

4 Charakteristika navrhu vyzkumného projektu

Cilem naSeho planovaného vyzkumného (disertacniho) projektu je analyza moznosti a
limitd moznosti vyuziti expozic piirodovédnych a technickych muzei ve vyuce chemie jako
vSeobecné-vzdélavaciho predmétu. Identifikovany a zkouméany budou vprvni fézi
vyzkumnych Setfeni bariéry pro vétsi propojeni muzejnich expozic s vyukou piirodovédnych
pfedmétl a zejména chemie na zakladnich a stfednich skolach.

K této fazi vyzkumného projektu budou vyuzity zejména explora¢ni metody. Ty budou
zahrnovat dotazniky a rozhovory s uciteli zédkladnich a stfednich $kol, pracovniky muzei
a dalSich souvisejicich instituci. Provedena bude rovnéz analyza souvisejicich dokumentt,
napfiklad Skolnich vzdélavacich programii zékladnich a stfednich Skol a vzdélavacich
programu vybranych muzei.
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Obrazek 2 Muzejni expozice (Bilek a kol., 2009)

Na zéklad¢ ziskanych vysledkil z prvni faze vyzkumu budou vytvéaifeny komplexni navrhy
na realizaci exkurzi do muzejnich expozic s vazbou na vybrané tematické celky uciva chemie
véetné jejich evaluace. V této fazi vyzkumu je pldnované vyuziti zejména metody
konstruk¢éniho vyzkumu (angl. design-based research), ktery je novym trendem v didaktickém
vyzkumu. Jeho soucésti bude i akéni vyzkum, tedy zapojeni ucitelti do testovani a hodnoceni
piipravenych vyukovych materiali. Konstrukéni vyzkum Ize popsat jako cyklus, kdy je
nejdiive provedena analyza praktickych problémt vyzkumniky a praktiky, nasleduje vyvoj
fesSeni s teoretickym radmcem, testovani feSeni v praxi, a nakonec reflexe a zobecnéni. Vyhodou
popsané¢ho vyzkumu je jeho systémova provazanost a praktickd aplikace. Principem je
spoluprace mezi odborniky a pedagogy. Vysledky konstruk¢éniho vyzkumu jsou uciteli
vyuzivany a chdpany. Timto se konstrukéni vyzkum odliSuje od jinych teoretickych ¢i
empirickych vyzkumt, kdy casto dochéazi k nepochopeni a nevyuzivani vysledkt téchto
vyzkum ze strany pedagogii (Trna, 2011).

Jako soucast konstrukéniho vyzkumu je dale pldnovéno i1 vyuziti piimého, pifipadné i
participa¢niho, pozorovani.

5 Zavér

V dob& poklesu zajmu o pfirodni védy, chemii nevyjimaje, je tfeba hledat vhodna
vychodiska. Z dosud zvetejnénych studii vyplyva, ze muzea nejsou dostatecné vyuzivana
k edukacnim ucelim. Pokud exkurze vyuzivany jsou, nejsou ziskané informace, které zéci
v muzeu ziskaji, dostate¢n¢ vazany na vyukové cile. Je potfeba hledat pti¢iny, pro¢ tomu tak
je, a snazit se o jejich odstranéni. Vychodiskem miize byt podpora zafazovani muzejni
didaktiky jako integralni soucasti pregradudlni i postgradudlni ptipravy ucitelti. DalSim
vychodiskem mohou byt navrhy a odladéni metodiky exkurzi, jako efektni a efektivni
organizacni formy vyuky. V neposledni fad¢ je potfeba zaméfit se na vybér a prezentaci
vhodnych ptikladti z domova i ze zahranici.
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Abstract:

The aim of this paper is to introduce the topics of predictive validity of different criteria (high school marks,
entrance exams results, interview ...) in university entrance exams and it also presents an overview of different
approaches to the definition of academic success. Furthermore, the paper introduces an overview of many possible
predictors of the academic success and discusses the importance of individual predictors .The results of previous
studies are concluded in a summary.
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Abstrakt:

Cilem ptispévku je seznamit Ctenafe s problematikou zjist'ovani predikéni validity jednotlivych kritérii (znamky
na stfedni skole, vysledky pfijimaci zkousky, pohovor....) pfi vybéru uchazeci ke studiu na vysoké skoly. Na
zaklad¢ diive realizovanych vyzkumi ¢lanek sumarizuje rizné pohledy na definici akademické Gspésnosti a
v neposledni fadé¢ podava prehled a vyznamnost nékterych moznych prediktord této veliciny. Vysledky
jednotlivych studii jsou shrnuty ve spole¢ny zavér.

Klicova slova:
Akademicky uspéch, prediktory, chemie, pfijimaci zkousky

1 Uvod

Problematiku vybéru vhodnych uchazect pro studium na vysoké skole fesi mnoho vysokych
skol, o ¢emz svéd¢i mnozstvi publikaci zaméfujicich se na toto téma. Cilem tohoto usili je
maximalni zvySeni efektivity vybéru vhodnych uchazect pro studium daného oboru. Tento
¢lanek poskytuje souhrn vysledkii nékterych studii, které byly realizovany napii¢ Ceskou
republikou.

V soucasné¢ dob¢ je mnoho zplsobu, kterymi lze piijimaci zkousky na vysoké Skoly
realizovat. (Zoudlik, 2009) Prvnim z nich je piijimaci fizeni bez piijimaci zkousky, druhym
pfijimaci test z obecné studijnich pfedpokladu, tfetim zplisobem pfijimaci zkousky s oborovou,
eventudln¢ praktickou ¢i talentovou zkouskou. Jednou z dalSich moZnosti jsou pfijimaci
zkousky na zéklad¢ ustniho pohovoru ¢i pfijimaci zkouSky skladajici se z vice Casti. Na
nekterych vysokych skolach jsou ke studiu prvniho ro¢niku piijati vSichni uchazeci, kteti pak
v prvnim ro¢niku ¢eli pfedmétim s nizkou studijni GspéSnosti — tzv. ,,vyfazovaci® pfedméty.
Na tento zpusob vybéru student lze tak nahlizet jako na urcity zplsob ,,prodlouzené¢ho
pfijimaciho fizeni“. (Allen a Carter, 2007)

Kazdy z uvedenych zpiisobi ma své vyhody a nevyhody a je nutné pfizptisobit charakter
pfijimaci zkousky oboru, o ktery se testovany jedinec uchazi.

Vyzkumné otazky (VO):
VOI1: Do jaké miry jsou piijimaci zkousky dobrym prediktorem akademické tispéSnosti?
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VO2: Do jaké miry muze stfedoskolsky prospéch predikovat akademickou uspéSnost na
vysoké skole?

2 Teoretické pozadi

Studie ¢. 1 (Kozeny & Tisanska, 2001)

Problematikou pfijimaciho Fizeni na vysoké koly se v Ceské republice zabyvali napt.
Kozeny a TiSanska, ktefi zvetejnili vysledky svého vyzkumu v roce 2001. Zakladni soubor
toho vyzkumu tvofilo 125 studentii tfeti 1¢kaiské fakulty Univerzity Karlovy (dale jen UK)
piijatych v roce 1992. Tento soubor byl rozdélen do dvou skupin — skupina studentti, ktera
fadn¢ dokoncila magisterské studium za 12 semestrii a skupina, ktera tento ¢asovy horizont
nedodrzela. Autor studie tedy nepiimo definuje akademicky tspéch jako uspéSné dokonceni
studia tfeti 1¢kaiské fakulty za dobu nejvySe 12 semestrii. Jako mozné prediktory akademické
uspésnosti (tj. faktory, u kterych je predpokladano, ze budou v budoucnu ovliviiovat nami
sledovanou veli¢inu) byly uvazovany nasledujici veli¢iny:

1) primérna znamka z ceského jazyka, primérnd zndmka z matematiky a
primérnd znamka z fyziky za celou dobu studia stiedni Skoly (dale jen SS);
i1) praumérny prospéch ze znamek na vysvédceni z nasledujicich predméti: cesky

jazyk, matematika a fyzika za kazdy jednotlivy pfedmét a roénik studia SS.

Podrobnéjsi statickou analyzou dat autofi studie dosli k zavéru, ze vhodnymi prediktory
uspésného studia mediciny na teti I¢karské fakulté UK jsou: primérny prospech z fyziky a
znamka z matematiky ve tfetim roéniku SS, nebot oba tyto prediktory viak lépe selektuji
neuspesné studenty. K obdobnym zaveérim dospéla i nasledujici studie.

Studie ¢. 2 (Skaloudova, 2003)

Studie byla realizovana na Pedagogické fakult¢ UK (PedF UK) i na Pfirodovédecké fakulté
UK (PiF UK) na nékolika skupinach studentt. Autorka studie, A. Skaloudova, definuje
akademickou uspéSnost na zékladé nékolika faktorli, ve kterych zohlediiuje, zda student
absolvoval studium ¢i stale studuje, dale primérny prospéch a pocet zkousek z jednotlivych
studijnich obord. U studentii pedagogiky je zohlediiovan i vysledek dotazniku, kterym vybrani
vysokoskolsti pedagogové hodnotili své studenty. Autorka studie tento faktor nazvala
,komplexni hodnoceni UspéSnosti studenti”. Mezi mozné prediktory takto definované
akademické uspé&snosti autorka povazuje praméry prospéch ve téetim roéniku SS, pramémy
prospeéch u maturitni zkousky, vysledek inteligen¢niho testu, vysledek dotaznikového Setieni
zaméieného na motivaci uchazect a vysledek piijimaciho fizeni. NiZze uvadime souhrn
vysledkd, ke kterym autorka studie dosla.

Predik¢ni validita ptijimacich zkousSek, na které je pii piijimacim fizeni kladen hlavni diraz,
je oproti stiedoskolskym prediktorim (primeérnému prospéchu na konci skolniho roku nebo u
maturitni zkousky), kterych se pfi pfijimacim fizeni pouziva jen v omezené miie, jednoznacné
niz§i. V zavislosti na studovaném oboru se hodnoty korelacnich koeficienti mezi
sttedoSkolskym prospéchem a uspesnosti u piijimacich zkousek pohyboval mezi 0,02 az 0,64.
Podrobnéji jsou data uvedena v Tab. 1, ve které je ptehled korela¢nich koeficientd mezi
vysledky pfijimaci zkousky a stfedoSkolskym prospéchem v zavislosti na studovaném oboru
doplnén o inkrementélni validitu druhého ze zminénych prediktorti. Pokud v rdmci pfijimaciho
fizeni je stejnou mérou zohlednovan pramérny stiedoskolsky prospéch jako vysledek piijimaci
zkousky na VS, dojde obecné ke zvyseni predikéni validity piijimaciho fizeni.
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Tabulka 1. Korelacni koeficienty mezi stredoskolskym prospéchem a vysledkem prijimaci zkousky

Jeden z obort, ktery uchazeci Korelace mezi obéma Inkrementalni validita!
v dané skupin¢ studuji. prediktory

Cesky jazyk (PedF) 0,27 0,29
Matematika (PedF), ro¢nik 0,24 0,34

1996

Specialni pedagogika (PedF) 0,26 0,25
Matematika (PedF), ro¢nik 0,42 Nebyla ur¢ena
1997

Biologie (PiF) 0,02 0,25
Matematika (PiF) 0,64 0,06

Na zéaklad¢ dalsiho statistického zpracovani dat autorka prace vyvozuje i dalsi zaveéry:

i) »Vysledky inteligencniho testu se neukdzaly byt dobrym prediktorem
akademickeé uspésnosti. Autorka prdce tento jev zduvodnuje tim, Ze prospéchové
ukazatele ze stredni Skoly zahrnujici motivacni a dalsi osobnostni
charakteristiky jsou lepsimi prediktory pro studium na vysoké skole.

i1) Na studijni uspesnost nemd prakticky zZadny vliv ani skutecnost, zda studenti byli
¢i nebyli prijati az na odvolani.*

Studie €. 3 (Rubesova, 2009)

Souvislosti mezi akademickym tspéchem a stfedoskolskym prospéchem se ve své praci
zabyvala 1 Jana RubesSova z PfF UK. Ve své studii autorka shrnula zavéry z diive provedenych
studii a tyto vysledky porovnala se souborem 140 studentii oboru Geografie — kartografie, ktefi
byli zapsani do bakalaiského studia v akademickém roce 2003/2004. (RubeSova, 2009)

Vsichni studenti konali stejné pfijimaci zkousky z geografie a matematiky. Ve své studii
definuje autorka stfedoSkolsky prospéch jako primeér Ctyt hodnot: primérnou znamku na
vyro¢nim vysvédéeni v 1., 2. a 3. ro¢niku a primérnou zndmku v pololeti 4. ro¢niku. U zaka
viceletych gymnazii vychazi autorka z hodnot v odpovidajicich ro¢nicich studia.

V ramci studie byl u 129 jedinct uréen Pearsontiv korelacni koeficient » mezi veli¢inou
stiedoskolsky prospéch a znamkovy pramér na VS, jehoZ hodnota je » = 0,686, koeficient
determinace R? je pak roven pfiblizné 0,471, coz znamena, Ze , kolisani konecného priméru
studentii mizeme vysvétlit ze 47% zavislosti na predchozi uspésnosti studia na stiedni Skole.*

Ve své praci zkoumala autorka prace také moznost mnohonasobné linearni regrese. Timto
zpusobem autorka vyzkumu dochézi k zavéru, ze budeme-li provadét predikci na zéklade
sttedoskolského prospéchu a celkové uspésnosti v pfijimacim fizeni, dojde k zvySeni
koeficientu determinace R? na 0,618, z &ehoZ vyplyva, Ze oba faktory ovliviiuji akademickou
Gisp&snost daného studenta, resp. jeho primémou znamku na VS. Svou predikci je mozné
zptesnit, pokud budeme uvazovat tfi faktory: stfedoskolsky prospéch, uspésnost v piijimacim

'V tomto ptipadé& inkrementdlni validita uréuje rozdil mezi validitou pfedpovédi zaloZenou na dvou prediktorech
a validitou pfedpovéedi na zakladé jednoho prediktoru, tj. v nasem piipade¢ je tato veli¢ina rovna pfirGstu validity,
pokud spolu s pfijimacimi testy navic zvazime pii pfijimacim fizeni stejnou mirou i stfedoskolsky prospéch.
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fizeni z matematiky a isp€Snost v ptijimacim fizeni z geografie. Studie dochazi 1 k témto dalSim
zaveéram:

1) Vliv stiedoskolského prospéchu je vyssi nez vliv vysledku kazdé z ¢asti piijimacich
zkousek z matematiky a geografie.
i1) Korelacni koeficient mezi stiedoskolskym prospéchem a vysledkem piijimaciho

testu z matematiky je vyS$i nez korelaéni koeficient mezi stfedoskolskym
prospéchem a vysledkem pfijimaciho testu z geografie.

iii) Korela¢ni koeficient mezi vysledkem pfijimaciho testu z matematiky a vysledkem
piijimaciho testu z geografie je velmi nizky (0,129), coz poukazuje na to, Ze se testy
v predikci akademického uspéchu ,,dopliiuji‘.

S vyuzitim logistické regrese bylo stanoveno, ze v daném vzorku byl na zaklad¢ vysledku
ptijimacich zkousek u pfiblizné 71 % studentl spravné predpovézen jejich tspéch/neuspéch
pfi studiu daného oboru, pficemz jako na Gspéch bylo nahlizeno jako na absolvovani daného
studijniho oboru.

V dalsi fazi autorka vyzkumu rozsifuje jeho rozsah na heterogenni skupinu 622 studentt,
kteti byli pfijati v akademickém roce 2003/2004 ke studiu na PfF UK do rtiznych bakalatskych
obort a splnili nasledujici podminky:

1) ucastnili se pfijimaci zkousky;
i1) je znam jejich prospéch ze stfedni Skoly;
iii) ziskali alesponl jednu znamku béhem svého studia na PfF UK.

Budeme-li sledovat tii faktory — stiedoskolsky prospéch, vysledek ptijimaciho fizeni a
faktor urcujici prislusnost k obortim (obory se vzajemné li§i obtiznosti studia i zajmem
uchazei o dané obory), dojdeme ke koeficientu determinace R? = 0, 54, coz znamena, Ze
jsme schopni vysvétlit vice nez 50% kolisani znamkového priméru na VS. V nasledujicim
akademickém roce (2004/2005) byl tento experiment zopakovan na vzorku 621 studentt,
piicemz bylo dosazeno obdobnych vysledk.

Na zéaklad¢ téchto vysledkit dochazi tato studie k dalSim zaveéram:

1) Pohlavi ani doba mezi kondnim maturity a nastupem na VS nemaji zasadni vliv na
akademicky uspéch.
i1) ~Provedené analyzy ukazaly, ze uspésnost studentii PrF UK ma prokazatelnou

souvislost jak s vysledky prijimaciho Fizeni, tak i s predchozim stredoskolskym
prospéchem, kdy obé tyto veliciny maji na odhad primérného prospéchu na VS
srovnatelny vliv. Zohlednéni informace o predchozim stiedoskolském prospéchu v
prijimacim 7izeni na vysokou skolu je opodstatnéné a v pripade obori s nevelkym
previsem zajmu uchazecu muze byt slusny prospéch na stredni skole povazovan za
podminku pro prijeti bez prijimacich zkouSek. Nahrazeni dosavadnich zpusobi
prijimacich zkousek by méla vidy predchdzet podrobna analyza jejich predikcni
validity.*

Studie ¢&. 4 (Zoudlik, 2009)

Dal§i praci z Eeského prostiedi byla provedena Jifim Zoudlikem (2009), ktery se v podrobné
analyze zaméfil na piijimaci fizeni na 1ékatské fakulty Masarykovy univerzity v Brné. Ve své
praci dochazi (mimo jiné) k nasledujicim obecnym zavértim:

1) Piijimaci zkousky jsou nezbytné vzhledem k velkému mnoZstvi uchaze¢ii na VS,
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i1) Na zakladé¢ dalSich studii shrnuje, Ze pfijimaci zkouSky v obecné roviné maji dobrou
predikéni validitu, tedy umoznuji vybér takovych uchazect, u kterych je vétsi
pravdépodobnost spésného ukonceni studia.

i) Ptfijimaci zkousky maji obsahovat testy inteligence, popf. testy obecné studijnich
piedpokladii, spolu s oborovymi testy. V zavislosti na studovaném oboru autor
doporucuje zatazeni talentové zkousky, Gstni pohovor vSak vzhledem k nemoznosti
zajisténi objektivity neni doporucovan.

iv) Pti vytvareni testl je nutné dodrzovat zasady metodologie tvorby testi.

Tyto zavéry jsou konzistentni s pfedchozimi studiemi s vyjimkou vlivu inteligence na
akademickou uspesnost, kdy dochazi k jinym zavérim nez studie z PedF UK. (Zoudlik, 2009;
Skaloudova, 2003)

w

3 Zavér

Na zaklad¢ vyse uvedenych studii 1ze shrnout, Ze navzdory riiznorodosti kritérii hodnoceni
na sttednich $kolach stfedoskolsky prospéch dokaze do uréité miry predikovat Gispéch na V.
Zaiazenim vhodnych piijimacich testi na VS miiZzeme tuto predikci zpfesnit, a tim 1épe provést
lepsi vybér budoucich student. Mira zptesnéni tohoto vybéru je zavisla na oboru studia. Na
zéklad¢ vysledka ptedchozich studii je vhodnost zatazeni testi inteligence do pfijimaciho
fizeni na VS diskutabilni.

Podékovani:
Tvorba prispevku byla podporena grantovym projektem Progres Q17 a programem
Univerzitni vyzkumnd centra UK ¢. UNCE/HUM/024
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Abstract:

Our work focuses on how lower secondary school students work with data collected via their own physics inquiry.
We design learning situations inspired by the Hejny approach, in which pupils collect and mathematise
quantitative data e.g. by graphing them. Effectiveness of the situations is assessed based on the progress of the
group and individual pupils within it. The work extends the ExpEdicia study that implements a constructivist
research-inspired conceptual framework of teaching physics.

Keywords:

Working with graphs, inquiry-based learning, physics education, science education

Abstrakt:

Zameriavame sa na pracu ziakov ZS s datami, ktoré ziskali vlastnou badatel'skou ¢innostou. Vytvarame uéebné
situacie inSpirované Hejného pristupom, v ramci ktorych Ziaci ziskavaji a matematizujii kvantitativne data,
napriklad tvorbou grafov. Efektivita u¢ebnych situacii je vyhodnocovana na zdklade mapovania pokroku skupiny
ziakov ako 1 jednotlivcov v rdmci nej. Praca rozsiri pilotny program ExpEdicia, ktory je zamerany na
konstruktivisticky pristup a vyskumne ladenti koncepciu vyucovania fyziky.

KPucové slova:
Praca s grafmi, badatel'ska ¢innost,, vyucba fyziky, prirodovedné vzdelavanie

1 Uvod

Aktudlnym trendom v rdmci prirodovedného vzdelavania na Slovensku je vyskumne
ladend koncepcia (Held, 2016). Na vyucovani fyziky kladieme doéraz okrem vhodného
zavéadzania fyzikélnych pojmov (Velanova, 2015) aj na rozvoj badatel'skej ¢innosti ziakov a
kritick¢ho myslenia a tieZ na ich zoznamenie sa s principmi vedeckej prace (Demkanin, 2018).

V roku 2009 boli timom odbornikov stanovené kl'aicové myslienky, s ktorymi by sa Ziaci
mali v prirodovednom vzdelavani stretnat’, ktoré im umoznia lepSie spoznat’ a pochopit’ svet.
Medzi tymito myslienkami sa nachadzaji: Veda je o hl'adani pricin. Vedecké vysvetlenia,
teorie a modely, ktoré mame su také, aby najlepSie sedeli s aktualnymi dostupnymi dékazmi.
Vedecké poznatky sa vyuzivaji v technickej praxi a ich aplikacie maja ¢asto etické, socialne,
ekonomické a politické dosledky. S tymito hlavnymi myslienkami sa maja ziaci oboznamovat’
na ich aktudlnej kognitivnej Grovni. (Harlen, 2015) Kognitivna Groven nie je u vSetkych ziakov
rovnaka, ale vd’aka tomu sa dokézu ucit od seba navzijom, rozmyslat o svete roznymi
spdsobmi a spolo¢ne takto napredovat’. Ak ziakom vytvorime bezpecné prostredie v ktorom sa
nebudt bat robit’ chyby, urcite budu prijimat’ vyzvy a prehlbovat svoje vedomosti. (Kufina &
Hejny, 2015)

Neoddelitelnou st¢astou badania a experimentovania je aj interpretacia vysledkov. Ziak
potrebuje dat’ zozbieranym datam isty zmysel. Potrebuje ich objasnit’, interpretovat’, spojit’ si
ich s vedomostami, ktoré doteraz mal. (Demkanin, 2018) Nasou snahou je v ramci
prirodovedného vzdeldvania podporovat’ tento potencial prehlbovania vedomosti na rozvoj
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matematického a kritického myslenia so zameranim sa na spracovanie, interpretaciu a
matematizaciu dat, ktoré Ziaci ziskaji svojou badatel'skou ¢innostou, ale aj takych, ktoré by
im boli predlozené na analyzu a kritické zhodnotenie.

2 Metédy

Nasa praca je v zaciatkoch a prvou tlohou je vytvéaranie vhodnych uc¢ebnych situdcii, ktoré
moézu byt pouzité vo vyufovani na zakladnej $kole, priom dopinaju pilotny program
ExpEdicia — skus, skiimaj, spoznaj, ktory je zamerany na konstruktivisticky pristup a vyskumne
ladenu koncepciu vyucovania fyziky. (Indicia, 2019) Tieto ucebné situacie budi zamerané na
rozvoj prace s datami - vytvaranie a ¢itanie grafov, matematizacia dat.

Budu tiez postupne implementované do vyucovania fyziky na zékladnej Skole, priCom
budeme mapovat’ pokrok skupiny ziakov ako aj jednotlivcov v oblasti prace s datami.
Podotykame, Ze naSim primarnym cielom nie je vyvoj ucebnych situacii, ale sledovanie
poznavania ziakov. Pozornost’ bude venovana tiez vhodnosti pripravenych ucebnych situacii
na napliianie nagich cielov.

3 Realizacia

Predstavime si doteraz navrhnuté ucéebné situécie, pri ktorych vzdy kurzivou uvadzame,
ako a kedy by sme ich zaradili do vyu€ovania, respektive o uz absolvovali ziaci, pre ktorych
je aktivita urcena.

Aktivita 1

Ziaci 6. rocnika realizujii experiment, ktory bude spracovany v ucebnici ExpEdicie. Za nasu
aktivitu povazujeme jeho doplnenie. V experimente je ich ulohou zistit pocet zavazi (brokov)
potrebnych na ponorenie slamky do urcitej hibky vo vode. Z nameranych vidajov zostroja graf.
Situacia, ktora v triede moze nastat, je nasledovna. Dve skupiny nameraju napriklad takéto
data a k nim zostroja grafy. (Grafy mozu zostrojovat’ rucne do pracovného listu alebo aj na
pocitaci.)

Upozoriiujeme Citatela, Ze neStandardnéd vol'ba premennych na osiach je iba zdanliva, pretoze
takto zodpoveda zadaniu ulohy.
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Tabulka 1 a 2. Namerané zavislosti poctu zavazi od

ponoru skupinami Ziakov ¢. 1 a ¢. 2

Tabulka 1 Tabulka 2
Ponor / cm Pocet zavazi Ponor / cm Pocet zavazi
4 16 4 16
5 20 5 20
6 24 6 24
7 28 7 32
8 32 8 36
9 36 9 40
Ponor trubicky 1
50
’E 40 ,
2 30 =
N 20 ®
el o
>8 10
o 0
0 2 4 6 8 10 12
Ponor / cm
Obrazok 1. Zavislost poctu zavazi od ponoru trubicky. Zdroj: vlastna praca
Ponor trubiCky 2
50
>§ 40 . *
2 30 ;
S 20 -
ey . 2
S 10
o 0
0 Z 4 6 8 10 12
Ponor / cm

Obrazok 2. Zavislost poctu zavazi od ponoru trubicky. Zdroj: vlastna praca
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V samotnom zadani ulohy sa este od Ziakov vyzaduje, aby na zaklade ich vysledkov odhadli,
akd bude hodnota poctu zavazi pre 10 cm alebo 12 cm hibku ponoru.
Nami navrhované d’alSie ulohy a podnety na diskusiu st nasledovné.
1. V ¢om sa naSe grafy liSia?
2. PreCo v jednom grafe prechadza priamka presne vSetkymi nameranymi bodmi a v
druhom nie?
3. Co nam hovori prieseénik priamky s x-ovou osou? Aky by mal byt’ tento prieseénik (v
akom bode)?
4. Vieme na zaklade nieCoho povedat, ktoré meranie bolo presnejSie?
5. Co je to chyba merania a kde v tomto pripade mohla nastat™?
6. Existuje nejaka fyzikalna veli¢ina, ktorou by sme na y-ovej osi mohli nahradit’ pocet
zéavazi?
Tieto hodnoty boli ziskané pri skutocnom merani. Ak takato situacia na hodine prirodzene
nenastane, moze ucitel’ prezentovat’ svoje namerané data k tejto ilohe a viest’ diskusiu
rovnakym sposobom.

Aktivita 2

Tato aktivita sa bude tykat merania rychlosti slimaka. Moze byt zaradend uz aj do 6. rocnika,
pricom je predpoklad, Ze ju nezvliadnu samostatne uplne vsetci Ziaci. Moze byt pouZita
napriklad ako doplnkova aktivita pre Sikovnych Ziakov. Podla Stitneho vzdelavacieho
programu by aktivita bola zaradend do ésmeho rocnika k téme pohyby telies. (SPU, 2009)
Predchadza jej aktivita, pri ktorej Ziaci diskutujui o tom, co znamena ,,rychlo’’ a ,,pomaly’’,
tiez odhaduju rychlosti niektorych zvierat, veci, sportovcov... Je im povedané, ze rychlost
telesa mozeme vypocitat' ako podiel prejdenej drahy a casu, za ktory tuto drdahu presiel a na
zdklade tejto informdcie svojpomocne meraju rychlost slimdaka. Po tejto aktivite prebehne
diskusia na tému ¢i isiel slimak stale rovnakou rychlostou, zistime, Ze nie a mame tak potrebu
zadefinovat okamZitu a priemernu rychlost' (pri uvedomeni si, Ze slimak najprv iba stal a my
sme cas uz merali).

I
L
S|

i 6\9 L
68

Obrazok 3. Meranie rychlosti slimdka. Zdroj: vlastna praca
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Nami navrhované doplnenie k meraniu rychlosti slimaka je nasledovné. Ziakom
predstavime nami ,,namerany* graf prejdenej drédhy slimédka od casu, ku ktorému sa viazu
nasledujuce otazky.

Draha slimaka
30

20

s/cm

10

0 20 40 60 80

t/ min

Obrazok 4. Graf zavislosti prejdenej drahy slimdka od casu Zdroj: viastna prdca

1. Ako sa liSi sposob merania pri ktorom je zostrojeny takyto graf od sposobu, ktory si
na meranie rychlosti slimaka pouzil ty?
2. Aka bola priemerna rychlost’ slimaka?
3. Pripohl'ade na graf urci:
a. V ktorych usekoch slimak stal?
b. V ktorom useku sa slimak plazil najrychlejSie?
¢. Sunejaké useky, v ktorych bola rychlost’ slimaka rovnaka?

4. Pre kazdy z Gsekov vypocitaj rychlost’ sliméaka.
5. Teraz odpovedz na otazky z ulohy 3 este raz. St tvoje odpovede zhodné?
6. Moze to byt’ skutocne graf prejdenej drahy slimaka v zavislosti od ¢asu? Preco?
7. Skus navrhnut’, ako by sa mal graf zmenit’, aby bol redlny/nereélny.
Aktivita 3

Je pokracovanie k aktivite 2 a plati pre nu rovnaké zaradenie. Vsimli sme si, Ze na vyjadrenie
rychlosti sme pouzili rozne jednotky rychlosti: najprv sme sa bavili o km/h a m/s, potom sme
odmerali rychlost slimaka v cm/min. V pracovnom liste, ktory dostali Ziaci im niekto prezradil,
ako premienat jednotky km/h na m/s a opacne.

Samotnd aktivita znie - vedeli by sme overit, Zze ndm neklamali? Preco je tam to
magické ¢islo 3,6, s ktorym to funguje?

Podobnym spdsobom ako v predchddzajtcej ulohe skus zistit, ako sa premienaju iné
jednotky rychlosti. Ako premenime: m/min na cm/s; m/s na cm/s; cm/h na m/min; cm/min na
mm/s?
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Aktivita 4

Tato aktivita sa tyka pohybu zavazia na pruzine. Zaradit' ju mézeme rovnako ako aktivitu 2. Je
podstatné, aby Ziaci pred realizaciou (nie bezprostredne pred) tejto aktivity videli pohyb
kmitajucej pruziny so zavazim a diskutovali o nom. Kedy sa koniec pruziny pohybuje rychlo,
kedy pomaly, ¢i sa pruzina sama zastavi... Uloha znie nasledovne - z bezpeénostnej organizacie
vam ako dobrym fyzikom poslali takyto graf, vraj &i to nemoze byt nie¢o podozrivé. Co si
myslite, ¢o by mohol tento graf vyjadrovat’? Co sa takto sprava?

[ vychylka (cm)

Obrazok 5. Graf zavislosti vychylky zavazia na pruzine od casu. Zdroj: podla aktivity vypracovanej L.
Bartosovicom (osobna komunikdcia)

Aktivita 5

V tejto aktivite sa stdale venujeme pohybu. Zaradenie je taktiez rovnaké ako pri aktivite 2.
Ziakom sa ukazu nasledujiice grafy a ich ulohou je porovnat’ kazdé dva v om st rovnaké, v
Gom st rozne? Co je dodlezité si pri grafoch v§imat? Predpoklada sa, Ze ti Sikovnej$i si
uvedomia, kedy je reC¢ o zrychlenom pohybe. Dodlezité je si uvedomovat, ¢o sa v Case
meni/nementi - diskusia na tému - ak sa nemeni rychlost’ ¢i sa teleso hybe, a ak sa nemeni draha
¢i sa teleso hybe...
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Obrazok 6. Porovnanie grafického zobrazenia rychlosti a drahy v zavislosti od casu. Zdroj: viastnad prdca

Aktivita 6
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Prvou ulohou Ziakov je namerat’ teplotu vody v zavislosti od ¢asu pri chladnuti. Predpoklad je,

ze dostanu graf podobny tomuto:
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Obrazok 7. Grafické zndzornenie chladnutia vody v case. Zdroj: Vseticka & Reichl, 2020
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Na zéklade zostrojeného grafu maju ziaci riesit’ nasledujice ulohy:

1. V ktorom okamihu sa menila teplota vody najrychlejsie a kedy najpomalsie?

2. Predstav si, ze mame na stole dve rovnaké nddoby s rovnakym objemom vody. V
jednom bude mat’ voda teplotu 80 °C a v druhom 45 °C. V miestnosti je 22 °C. Odhadni
pokles teploty vody v tychto poharoch po 10 minutach.

3. Urob odhad este raz, tentokrat na zéklade grafu.

Poduloha 3 rozvija podalohu 2, ked’ze Ziakom na tvod nechceme naznaovat, Ze maju
pracovat’ s grafom. Ocakavame, Ze niektori Ziaci pri podulohe 2 len napisu svoj pocit alebo si
nahodne tipna. Nasledne ich bodom 3 chceme priviest’ k zamysleniu sa o svojom odhade a jeho
podlozeni datami. Aktudine zaradenie je najvhodnejsie do 7. rocnika, kde sa podla SVP Ziaci
ucia merat priebeh teploty v case. (SPU, 2009)

Aktivita 7

Aktivita nadvdizuje na projekt, ktory bol zadany Ziakom 6. rocnika, v ramci ktorého maju Ziaci
zostrojit vlastné zariadenie. Postupovali sme podla Kovaca. (Kovac, 2019) Podobne ako
vyrobcovia uvadzaju technicku Specifikaciu zariadeni, ilohou ziakov je po zostrojeni vlastného
zariadenia zadat’ technicku Specifikaciu svojho produktu aj s nameranymi datami z testovania
pristroja. Napriklad si Ziaci zvolili, Ze vyrobia katapult, ich Glohou bude zistit, aky ma
priemerny dostrel. Tuto aktivitu je mozné zaradit' do ktoréhokolvek rocnika.

4 Vysledky — prvé skusenosti

Na vyucovani, hodine fyziky 6. ro¢nika, delenej na dve skupiny - chlapcov a dievcata, bola
zatial’ realizovana len aktivita ¢islo 3 vo forme bonusovej ulohy. Tiez im bola poskytnuta
napoveda vo forme, Ze treba zvlast’ premieiiat’ jednotky drahy a zv1ast jednotky Casu, Ze 1 km/h
moZzeme prepisat’ ako 1 km/ 1 h, a Ze zlomkova &iara predstavuje delenie. Ulohu zatial’ vyriesili
dve dievcata (z 9) a dvaja chlapci (z 13). Na ulohu boli dve zaujimavé reakcie. Dievca 1 bola
vel'mi nadSend, Ze porozumela, ako premienanie jednotiek rychlosti km/h a m/s funguje a ze
odhalila tajomstvo ¢isla 3,6. Podarilo sa jej splnit’ aj druhu ¢ast’ tilohy. Bola na seba vel'mi
hrdé, ze dokézala pochopit’ a vykonat’ vSetky matematické operacie aj s desatinnymi Cislami (a
zlomkami), s ktorymi ziaci zatial nemaji vela sktisenosti. Bolo zjavné, Ze si chce poznatky
d’alej utvrdzovat’, vyuzit’ ich a mat’ pocit, Ze je v tomto napred pred ostatnymi spoluziackami,
¢o sa prejavovalo najmé v neustadlom opakovani otazky ¢i budu takéto ulohy aj na pisomke.

Reakcia chlapca 1 bola nasledovna. Hned” ako pocul zadanie, bez rozmyslu vyletel, Ze on
to vie, on mi to (a aj celej triede) vysvetli. Bol poziadany, aby svoje rieSenie spisal na papier a
spoluziakom ho zatial’ nepredvadzal. Narychlo na papier naCmaral vel'mi originalny sposob
rieSenia prvej Casti ulohy, a spokojny, ze splnil tlohu, sa d’alej uz vobec nevenoval tomu, Ze
uloha ma aj pokracovanie. Jeho spdsob riesenia bol nasledovny. Premienat’ 1 km/h na m/s sa
mu nehodilo, pretoze to nevedel pekne vydelit’, povedal si teda, Ze ich premeni 60. Vel'mi
rychlo pochopil, Ze je potrebné 60 vykratit’, a ze to, Co dostal, sedi s delenim ¢islom 3,6. Bolo
vskutku prekvapujuce, ako rychlo dospel ku takémuto rieseniu. Co si neuvedomil bolo, Ze 60
nie je to najvyhodnejSie Cislo, ktoré moze zobrat’ ako zaklad, ale nés to inSpirovalo k lepsej
napovede do budicna a to, ze nezoberieme za zaklad 1 km/h, ale 36 km/h. V takom pripade sa
ocakéva, ze sa zjednodusi matematickd stranka aktivity, a ze pre ziakov bude omnoho I'ahsie
viditel'né, ako ich vysledok stvisi s ¢islom 3,6.

Ti, ktori ulohu nevyriesili, su aktudlne na urovni, ze dokdzu premenit’ jednotky rychlosti
podl'a navodu. Na hodine ti, ktori spdsob premeny pochopili skor, poméhali pochopit” ako to
funguje tym, ktorym nebolo vSetko uplne jasné.
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5 Zaver

Nami zatial’ jediné realizovana aktivita obohatila najmad matematicky zdatnejsich ziakov,
tuto aktivitu budeme s tymi istymi ziakmi opakovat aj v 6smom ro¢niku (o dva roky), priCom
uvidime, aky posun skupiny pri rieSeni ulohy nastane. Tuto tlohu zaddme opétovne aj v 6.
ro¢niku s uz upravenou napovedou.

Nasa praca je v zaciatkoch a postupne budu jednotlivé ucebné situicie realizované na
vyutovani a na zaklade skusenosti dopliané a upravované. Taktiez budeme dopliiat’ a na
vyucovani realizovat’ d’alSie uc¢ebné situacie a najma mapovat’ rozvoj Ziakov v oblasti prace s
datami, grafmi a matematizaciou na hodinach fyziky.
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Abstract:

As knowledge sharing and information processing are rapidly advanced in today’s knowledge-based society, it is
not sufficient to acquire expertise and required knowledge within the scope of one's profession. Especially in
teacher training, working alone without collaboration is not enough for the preparation of teachers since there has
been a gap between theory and practice in teacher education. To close this gap, collaboration and networking
between universities and schools are one of the major solutions to support teacher education.

This article presents the current practices of the school-university partnership (SUP) in the preparation of initial
teacher training focusing on two teacher training institutes in Myanmar. The article aims to get in-depth
understanding of current collaboration practices between universities, colleges and schools to support initial
teacher preparation. Furthermore, the research intends to highlight the need for establishing strong and successful
partnerships between schools and teacher training institutes throughout the country. A qualitative method is
applied in this study. Ten participants were interviewed through formal and informal individual and focus group
interviews. Teacher educators’ teaching (demonstration) and student teachers’ peer group teaching (PGT) were
observed to explore the actual collaboration practices between partners.

The interview results revealed that there is a weak collaboration between partners. Schools and institutions are
collaborating in a traditional way, focusing more on administrative procedures than on the effective development
of student teachers’ skills. There is no close relationship and no trust between partners. On the basic of
observations, it can be suggested that the practical training of teachers would be more effective if the school
teachers and teacher educators were working together more closely to support student teachers’ teaching and
evaluation during their practicum. Though peer group teaching by student teachers is a valuable method for the
preparation of student teachers, the feedback by teacher educators is not supportive enough.

Keywords: School-university partnership, Collaboration, Teacher Education, Initial Teacher Education,
Practicum.

1 Introduction

Teacher education, especially initial teacher education, has been a major concern globally
since the preparation of prospective teachers is seen as the source for student achievement.
Strengthening teacher education research on student learning became part of the research
agenda for improving both teacher education and student learning (Zeichner, 2006). According
to (Grudnoff, Haigh, & Mackisack, 2017), initial teacher education is under criticism for not
being able to prepare student teachers during their studies. Even in the advanced teacher
education systems in the world, like in the United States, teacher education needs further
improvement (Zeichner, Payne, & Brayko, 2015). As Zeichner et al. (2015) noted:

“This is a critical time for teacher education in the United States. The college and university
system of teacher preparation that has prepared most U.S. teachers for over the last 50 years
(Fraser, 2007) has been declared to be a failure by many policymakers and the mainstream
media”. (Zeichner, Payne, & Brayko, 2015)

110



Various models have been applied in teacher education to upgrade its curriculum and
training system and training approaches. Different methods are used in teacher training
universities to provide student teachers with real classroom experiences through mentoring,
practicum and collaborating with schools. Among them, practicum and the mentoring are two
connected activities: there combination is seen as an effective way to offer real workplace
experiences for student teachers. This requires effective collaboration between the universities
and schools.

The practicum where the student teachers do their practical teaching is the lifeblood of
teacher education. This is the occasion where the student teachers see and encounter real life
as teachers. The practicum is the place where new experiences and new challenges can be
defined and solved before entering the teaching profession as real teachers. The experiences
getting from practicum is vital for every student teacher. Therefore, the arrangement and the
organization of the practicum should be well-prepared and well established.

According to Cheng, teaching practicum encourages the prospective teachers to internalize
the theories that they learned in the university into their knowledge through reflection and
practicing these theories in the real classroom environment through the help and support of
school based mentor teachers (Cheng, 2013). Therefore, the teaching practicum is one of the
most valuable periods of teacher education which can improve initial teacher education (Cheng,
2013).

In this study, practical teaching of student teachers is the essential element which connects
the two worlds called university and school. School-university partnership practices are
investigated and discovered in this study through the practical teaching of student teachers.
The main research question of the study is “what are the current practices of school-university
partnership for initial teacher education in Myanmar? ”. Under the roof of the current practices
of the collaboration between universities and schools, the experiences and the perception of
university teacher educator, mentor teachers and student teachers are investigated in order to
get in depth understanding of the current practices in Myanmar.

2 Theoretical Framework
2.1 Partnership in Education

Specific area of partnership which is currently encouraging to apply during these decades is
the Educational field. Based on the literature of partnership in education, there are many
different areas where the partnership is truly applying in education. To put them into their
specific theme, there are four main functional areas where partnership is applying to promote
education. The four functions of partnership are improving the teacher education, the research
development, school improvement and university improvement.

However, there is no sharp boundary between these functions. For example, if the school
university partnership is aimed for improving the research and innovation through establishing
“research networks” among schools, this networking lead to school improvement and
professional development of teachers who participate in the network. These four functions of
school-university partnership are inseparable.

2.2 School-university collaboration in teacher education

The collaboration between teacher training institutions and the schools is essential for the
training of the prospective teachers. Without this collaboration, it is not possible to develop
their effectively the practical knowledge teachers need and innovative ideas can be
implemented to solving relevant problems in school education (OECD, 2000). Through
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collaboration, schools and the universities can gain significant benefits. For example,
universities can investigate the teaching-learning situations and problems in schools, working
together with school teachers and student teachers. Through this, common research and other
kinds of projects can be carried out focusing on current problems and leading to further
collaboration. And schools can get support to update their teaching methods through
collaborating with student teachers and university researchers. Student teachers can also learn
both from faculty and the school teachers. This can be described as a collaboration triangle
between schools, universities and student teachers.

With the increased interest in the advantages of establishing and performing partnership,
school-university partnership has been applied in different educational sectors. Collaboration
between schools and university has been launching for many purposes such as for professional
development area, research and innovation area, initial teacher education training and school
improvement and student achievement, etc. According to the related literature (A. Tsui,
Edwards, Lopez-Real, & Kwan, 2009), the collaboration between schools and university is
mainly carried out for research and development (McLaughlin, 2006), professional
development (Anderson & Blitz, n.d.) and initial teacher education agenda (A. B. M. Tsui &
Law, 2007).

The single community itself becomes very small unit to learn various sources in this
knowledge-based and networked world. In this challenging and demanding society, the new
learning society is needed. According to (Stoll & Louis, 2008), the network where the
collaborative learning and network-based learning is essential to grasp the learning sources
outside the community and from the different communities.

According to Halasz (2016a), cooperation between schools and universities is increasingly
developing into a more advanced level where cooperative creation and sense-making as it is
pursued in the knowledge triangle framework. In the knowledge triangle, education, research,
and innovation are operating together by recognizing the school as a place where innovation is
embedded into practice.

Although as stressed by Zeichner et al (2015), there has always been some kind of
collaboration between universities and schools, the potential of this is not appropriately
exploited. Teacher education requires re-innovating through collaboration between partners.

Halasz (2010b) also highlighted the need to bridge the gap between higher education and
the schools to innovate in education. According to him, the boundaries between the research,
policy and practice should be blurred and “knowledge and action” should be seen as an iterative
process where knowledge is guided by action and actions are produced by knowledge. The
fostering of collaboration between research, policy and practice alternatively means that the
collaboration between universities and schools is essential to make innovation in education.

In constructing teacher education, three important things seem to be essential for building
strong models of teacher education programs (Darling-Hammond, 2006). The first is what the
author described as 'Coherence and Integration' which is the connection between university
courses, between course work and clinical work in schools. The second highlighted factor
included "extensive, well-supervised clinical experience linked to course work for bridging the
theory and practice" gap. As the third factor, "new relationships with schools" focusing on the
collaboration between university and schools for teacher training is mentioned. These three
factors together strongly demonstrate the importance of school-university collaboration in
preparing prospective teachers.

2.3 Myanmar context

As a developing country, Myanmar is facing many challenges in its education system. As
the country is at the beginning stage of an ongoing process of building of democratic education,
new criticism and judgments are continuously emerging (Borg, Clifford, & Htut, 2018).
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According to the report of International Education (2013), higher education in Myanmar should
do much more to develop students' critical thinking and their innovation skills. As the country
is also in the process of opening up to business and investment, higher education plays a critical
role also to support this process.

Schools and universities are under pressure among the stressful criticism of the public. To
solve the challenging problems in education, the ministry of education and the government are
upgrading the education systems through the curriculum, upgrading the colleges and
supporting teachers and prospective teachers from all aspects. Educational reform in Myanmar
has a major focus on teacher education due to the recognition of the fact that improving school

education depends mainly on strengthening teacher education (Walailak University & Ulla,
2018).

Upgrading the curriculum of education colleges, extending the academic years in the teacher
training universities and providing professional development workshops for educators of
colleges are currently in the process of being implemented. However improving collaboration
between schools and universities for initial teacher training is still a neglected area compared
with other aspects of teacher education reform.

None of the teacher education universities and colleges had strong partnership with schools
for in-service teacher education or pre-service teacher education. A recent development is that
references to “an enhanced partnership model” has appeared in the communication between
the Ministry of Education, Education Colleges (which offers Bachelor of Education degree,
BEd) and schools in Myanmar (Hardman, 2013).

Ministry of Education Teacher
Education Council overseeing
teacher training program and

quality assurance

7N

School networks e.g. schools, Colleges of Education offering BEd
school clusters and township degrees in early years, primary,
education offices working in > middle and secondary schooling
partnership with ECs to deliver INSET units created to lead on
PRESET CPD for serving teachers

Figure 1: Enhanced Partnership Model (Hardman, 2013)

The “Enhanced Partnership Model” suggested that there should be closer collaboration
between education colleges and schools in order to fill the gap between theory and practice
nexus for pre-service education and training of teachers (PRESET). This model has also
defined the roles and responsibilities in partnerships. Besides PRESET, in-service teacher
education and training (INSET) should also be improved through collaboration between the
Ministry of education, school networks and the education colleges (Hardman, 2013).
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3 Methodology
3.1 Participants

There are two teacher training universities and 25 teacher education colleges in the country.
One teacher training university, one teacher training college and one school where student
teachers do their practical teaching annually have been included in the study. From these
institutions, ten persons have been interviewed. Among them, two are teacher educators: one
representing the unit of a university of education in charge of organizing the practicum for
student teachers and the other representing the Methodology Department of a college teacher
education. Six student teachers (all are from university) were included: five of them being in
the final year of their initial teacher training. One student teacher, the leader of the practicum
group, has been interviewed during their group practical teaching at schools. Two school based
mentor teachers from schools have also participated as interviewees.

3.2 Sources
3.2.1 Interview

Data sources included focus group interviews, formal and informal interviews and
observation. Two teacher educators have been interviewed face-to-face by the researcher. Five
student teachers: two male and three female student teachers have also been interviewed face-
to-face by the researchers through focus group interviews. All of them are “bridged students”
who join their third year at the University of Education from college of education after their
two years studies at college. The purpose of collecting them as the sample is to compare their
practical experiences between university and college. Then, one student teacher as the leader
of practicum teaching has been informally interviewed informally. The researcher went to the
school where this student and his group were doing practical teaching. No chance has been
given to the researcher to observe the student teachers’ teaching in the classroom. At the school
where this group of student teachers was practicing teaching, the two mentor teachers have
been interviewed by the researcher through informal interviews. Patton and Patton (2002)
noted: “the conversational interview offers maximum flexibility to pursue information in
whatever direction appears to be appropriate, depending on what emerges from observing a
particular setting or from talking with one or more individuals in that setting. Therefore, the
purpose of taking informal interviews in this study is to get in-depth understanding of the
situation between the student teachers and the school teachers.

3.2.2 Observation

To collect more detailed information about the procedures, the researcher carried out the
observation. The demonstration which is done by the college teachers from the Methodology
Department has been observed by the researcher. The peer group teaching done by the student
teachers in college has also observed. For the university, there were no activities like this during
the data collection.

3.3 Data Analysis

Data have been analyzed through the forming of sub-categories, categories and themes
through the interviews.
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4 Results
4.1 Interview Results

The findings will be presented in different areas from the perspectives of the different
partners involved in the school-university partnership.

Based on the different literature of school-university partnership, partnership can be
sustainable and can be beneficial to both the partners if the difficulties are solved by reflection,
supporting and creating closeness between the partners. Therefore, the researcher defined the
important categories of partnership based on the literature.

The findings will be presented according to these different categories in investigating the
practices of the school-university partnership in Myanmar.

4.1.1 Partnership mainly focusing on Administrative Procedures

A partnership which is developed from the common interest of the partnership is the most
successful and sustainable according to the literature (Tsui & Law, 2007). According to the
interviews in this context of the school-university partnership, the focus of partnership and the
concept of partnership for training initial teachers seem to be lost among the partners. All the
partners (teacher educators, student teachers and mentor teachers) noticed that although the
goal is training and supporting for student teachers’ learning, the essence of that is missing in
the actual practices during partnership practicum. As the quotations below show the focus of
partnership was rather favoring more on administrative issues rather than on student teachers’
learning with the support of teacher educators and mentor teachers.

“It is done by the head of this methodology department first. We arrange the schools’
assignment and reported to the head of the department. Then, through her, the rector confirms
and connects to Basic Education Sector. Through this, to township officers and them to
schools” (UT).

“As soon as we arrive at the school where we did the practical teaching, the headmistress said
“to prepare the lesson properly, to wear properly, etc” (ST1).

“The student teachers came to schools and meet the headmaster, first. Then headmaster calls
us as dean teachers to give instruction what to teach during these two weeks” (MTs)

4.1.2. Closeness between partners

When the two communities cross the boundaries, there have to face challenges. This may
be lack of trust and lack of abilities. Without mutual understanding and mutual respect, a
successful and efficient partnership couldn’t be built. The interview results showed that there
is no close partnership among partners, especially in the case of student teachers and mentor
teachers. Student teachers used to have a private room for their group during their practical
teaching. This can lead to be “separated” from the professional community of teachers. And in
the case of the collaboration between teacher educators and mentor teachers, few teacher
educators rarely talk to mentor teachers. Both mentor teachers and teacher educators have no
concept of talking to each other to support student teachers’ learning. As illustrated by the
quotations below, the idea of this kind of dialogue with a focus on learning seems to be missing
in the Myanmar school-university context.

115



“When I was in my practice teaching, it is really difficult to communicate with teachers. I found
that school teachers rarely give compliments to children. And the teachers don’t believe us.
They said that “this is what you have to teach during these two weeks” (ST}).

“But here in our practical teaching, the school gave a private room or separate room for us.
So, I felt that I am separated from these teachers. We didn’t have any closeness, friendship
between us. I don'’t like this. I couldn’t see, guess and learn what the teachers are doing and
talking. Mostly, I have to cooperate with my friends in teaching during practicum. We didn’t
have a chance to talk with teachers” (ST})

“When they (STs) come, we showed which chapter to teach during these weeks. Then we told

them if they have any questions about that, they can ask me. But mostly, they do it themselves.”
(MT1)

“I gave my notes of the lessons and told them to teach like that. I don’t want different from the
concept I want the children to get” (MT>)

“Yes, I have. Once, [ went to the student teachers’ practical teaching school and I talked to the
headmaster, telling that “to take care of the student teachers as their students”. I told them
that I believe in their duty and responsibilities. I never talk to Mentor teachers. But I talked to
student teachers and asked them whether they have difficulties or not” (UT})

“The teachers told us to come and ask if we want some questions about lessons to teach. But
we are in a separate room. We discussed it among ourselves” (ST4)

In the case of the “bridged” student teachers (those college students who are in their third year
of studies), the closeness with mentor teachers is different. They mentioned that they felt more
comfortable and found more mutual trust in practicum than what we saw in the case of
university practicum. One of the reasons is that “the location”. In college, student teachers did
their practical teaching in their native town. Mostly, the teachers are their previous teachers
and they know each other. As the quotes below illustrate, this personal relationship has shaped
positively their communication, and they could become partners more easily:

“And in college, as teachers and students are live in a single compound, more closeness
between students and teachers has surely existed” (ST2).

“In college, we have to teach any schools we would like to, for example, almost all students
choose their hometown schools. So, there are no difficulties and we know teachers and teachers
know us. We have mutual respect, understanding and belief. But in university, as this is Yangon,
a big city, the environment is different from native towns. We have never seen and known these
teachers” (STI)

“And in native town, we can talk to every teacher because we are friendly with everyone”
(ST3).

4.1.3 Trust

One of the factors that can hinder collaboration between partners significantly is the lack of
trust. A lack of trust in others’ abilities has been revealed a major concern by this research.
Student teachers sometimes think that they are more competent in teaching methods than
teachers. Mentor teachers are also afraid of giving student teachers the whole class because
they don’t believe in student teachers’ capacities to teach effectively. However, even if trust
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doesn’t work among partners, the successful partnership may be established if there is
collaboration in planning a lesson and teaching students.

“The period the student teachers come is the most important part of the lesson. So, the lesson
has full of valuable concepts. So, I am afraid to give the whole class to them” (MT>)

“I am teaching Myanmar Language. You know, Myanmar language has so many deep
meanings that the students can’t understand easily. It needs a deep explanation for the concept.
But [ see, the mentor teacher is teaching very quickly every lesson. She didn’t even explain the
concept. Mostly, she spent her time giving notes to students without explanation. So I didn’t
ask her about the lessons about how to teach” (ST4)

4.1.4 Difficulty in partnership

In an effective partnership, processes should be as smooth as possible. Even little difficulties
in establishing and carrying out partnerships can lead to potential damages between the
organizations. Lack of time seem to be a major problem here in Myanmar. Teacher educators
went to schools to collaborate, but the lack of time restricted the collaboration. This made
student teachers feeling that they didn’t get the necessary training during a very short two-week
practicum.

“Mentor teacher ask me to finish two chapters during these two weeks. This is not good. 1
couldn’t concentrate on my teaching and I mainly focused on finishing the two chapters” (ST2)

“In university, the period of practical teaching is so short, only two weeks. In college two years
of studies, we have to do two times practical teaching, one last for 45 days and it is good to
spend at school such a long period. We can learn and know more about things in schools”

(ST2)
“Two weeks is not enough for student teachers to practice their teaching” (MT2)

“The university teacher who comes to our school is very busy. She just spends a few minutes
and left. And she didn’t check our teaching either” (ST2)

The reluctance to speak out due to lack of closeness can also lead to inconvenience between
partners. As the following quotation shows there might also be a divergent interpretation of
responsibilities:

“The student teachers complained about the headmaster. The headmaster told them to take
responsibility for “gate duty”. The student teacher said that it is not their responsibility. They
are here to teach, not for taking care of the school gate. They are not satisfied with the
headmaster’s decision. But I didn’t solve this problem for them.” (UT)

4.1.5 Collaboration on Assessment

The assessment of student teachers’ practical teaching has happened through the use of the
evaluation form filled in by mentor teachers. The university gave the evaluation form with the
student teachers and the mentor teachers have to use it for the assessment. There is no
negotiation and collaboration about this between the partners, especially between mentor
teachers and teacher educators. The results are confidential and student teachers are not allowed
to see it. And no feedback is given by the university or by the teachers. Sometimes
marks/assessment can be negotiable among partners.
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“The mentor teacher asked me to choose the room when the time came to assess or evaluate
my teaching. So, I can choose any room where the good one or not good ones. The evaluation
is not so serious and we (mentor teacher and I ) talk to each other, like which marks I want to
get, etc. High mark or low marks etc. The mark can be adjusted between the mentor teachers
and 1. This can differ from schools to schools” (ST1)

“We check the report from the school. Before student teachers go their practical teaching, we
have already given the “evaluation form” to the school with them. Their mentor teacher will
evaluate them through the form. And we check this report form. And also we check the “group
report” by the group of student teachers. This group report represents the whole group’s
opinion and suggestion, etc. There is also one thing. On the day when student teachers receive
school teachers’ evaluations at school, they need to write “a lesson plan” for the lesson they
taught on that day. They need to give that lesson plan for us. We also check them” (UT)

“We normally check according to the evaluation form given by the university. We never watch
their teaching for two weeks, except the last day where we need to evaluate them” (MT1)

4.1.6 Suggestions and Reflection among partners

Student teachers felt that they didn’t get satisfying experiences during their teaching
practices. One student was not even satisfied with the methodology course given by the
university because it was giving only a too short period. Mentor teachers complained about the
same arrival time of teaching practice each year, so they only get the same teaching aids from
student teachers.

“I have one. I am not satisfied with the schedule of methodology teaching from the university.
For each subject, we only get 45 minutes for every subject. I think “this methodology is the
lifeblood of our university of education”. So, If I had a chance, I would like to add more time
for this methodology teaching period into doubles times” (ST1)

“For me, I want to do differently if I had a chance. This time, I focused on the lesson to finish
two chapters, but, next time; I will try to focus on teaching children” (ST2)

“We want to do more activities in our teaching, not just teaching only the lesson. And also 1
was so sorry for shouting and beating the children once. This is bad. And still now, I feel
guilty.” (ST3)

4.2 Observation Results

Observation was done by the researcher through peer group teaching (PGT) and
demonstration. Both peer group teaching (PGT) and demonstration were observed in Education
College. Two peer group teaching (PGT) and three demonstrations were investigated.

Peer Group Teaching (PGT) in this article, according to Myanmar Context, refers to
simulated teaching where student teachers teach their peers by simulating a “classroom”. Peer
group teaching of student teachers is observed and evaluated by the teacher educators in
Education College. Teacher educators from different departments, for example, educational
theory, educational methodology and academic department, are assigned to observe the student
teachers’ peer group teaching. The reason for assigning the teacher educators from different
departments is to support the collaboration between teacher educators, to give feedback and to
evaluate the student teachers in a collaborative way. Through combining teacher educators
from academic departments and teacher educators from educational departments, they can
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support, help, and discuss with each other for giving feedback and discuss the pedagogical
questions related with teaching student teachers in the future.

The demonstration is done by the teacher educators of Education College who simulate the
teaching-learning situation of a school in the college. Therefore, “demonstration” in this article
is defines as “teacher educators teach the primary school children in the college setting by
creating a classroom environment which allows student teachers to observe teacher educators
how they are teaching children”. In the demonstration, the student teachers can freely observe
and take notes while the teacher educator’s teaching.

Since Education colleges have their partner schools, the schools and the college collaborates
to do “demonstration” by bringing the primary school children to the college compound. At
the time of the demonstration, the school teachers come to the education college with a group
of fifteen or twelve primary children. Two or three days before demonstration, the college
informs the schools and the partners set the date and time together for the demonstration.
Mostly, the partner schools are located closely to the education college. Therefore, there is no
special transportation is needed for this process. For the subject to teach children, the teacher
educators choose the subjects according to their specialized subjects.

On the demonstration day, the teacher educators teach the children and the student teachers
observed and learned from this event. The main purpose of this demonstration is to allow
student teachers an opportunity to observe the real teaching activities before they do their
practice teaching in the summer holidays.

4.2.1 Peer Group Teaching (PGT)

The researcher observed two peer groups teaching where one student teacher taught “social
studies lesson” to her peers and the other taught “Myanmar grammar lesson” to his peers. At
the time when the student teacher was teaching the social study lesson, the teacher educators
were observing her teaching. There were only two teacher educators from Methodology
Department and the Psychology Department. The teacher educator from the Methodology
Department was in charge of the evaluation process for student teacher’s teaching. For the
student teacher’s teaching of Myanmar grammar lesson, a group of teacher educators (five to
six) was observing to PGT.

It was found that the two teacher educators observed separately without discussing each
other. The evaluation was done by the lead teacher educator. The teacher educator evaluated
according to the teacher’s guidebook for the social studies lesson.

Moreover, no collaboration between teacher educators was found when giving feedback on
student teachers’ PGT. Teacher educators observed separately and they didn’t discuss what
they saw with each other. It was found that the lack of collaboration between teacher educators
led to weak in giving feedback. Teacher educators rarely gave feedback on student teachers’
teaching and preparation. Instead of giving feedback, teacher educators asked the student
teachers’ peers to give suggestions and comments. During the peer group teaching, some of the
teacher educators seem not to be interested in this activity. Nevertheless, it was found that
surprisingly, some of the young teacher educators attended and observed student teachers’ peer
group teaching by their interest without having an obligation to observe.

Evaluation and assessment according to the evaluation sheet tended to be weak in the
recognition of student teachers’ creativity. As the teacher educators focused on these criterion
on the evaluation sheet, they couldn’t analyze more than these criterion and they were not able
to observe the student teachers’ different teaching styles.
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From the point of view of the school-university partnership, there is no collaboration
between school teachers and teacher educators in the peer group teaching activity of student
teachers. School teachers are not invited to observe peer group teaching.

4.2.2 Demonstration

In demonstration lessons, taught by teacher educators, school teachers and the college
teacher educators were disconnected from each other in preparing lessons to teach. And not all
teacher educators were aware of what kind of the lesson the children were learning at the school
in the current time. School teachers did not know either what kind of lessons will be taught by
teacher educators. Therefore, teacher educators only chose the lesson to teach by their own
decision. Some of the school teachers from schools paid no attention to teacher educators. It is
observed that school teachers were talking to phone when teacher educators were teaching the
children.

There was also a problem in space. As the space is not wide enough and due to the fact of
the arrangement setting of demonstration, the student teachers couldn’t observe and hear what
was happening in the demonstration. Due to this fact, some of the student teachers lost their
attention to the teacher educators’ demonstration.

5 Conclusion

As Tsui and Law (2007) noted “It is no longer sufficient for an individual to acquire
expertise within the boundary of one’s discipline or profession nor is it possible for one to
know everything, even in one’s field of expertise”, the collaboration between teacher training
institutions and the schools is essential for the training of student teachers and improving
teacher education because learning within their own area is no longer sufficient for this age.

Knowledge sharing and creation can be accomplished through collaboration (Hargreaves,
1999). In teacher education, several scholars have highlighted and implemented the
collaboration between universities and schools for different purposes (Cochran-Smith, n.d.)
(Jones et al., 2016) (McLaughlin, 2006).

In the current practices of Myanmar Initial Teacher Education, there is a weak collaboration
between teacher education institutions and schools. Weak collaboration and connection lead to
the creation of a huge gap between theory and practice. Student teachers, mentor teachers and
university teachers need to collaborate with each other to close the gap through crossing the
boundaries of their worlds.

To promote the school-university partnership practices in Teacher Education of Myanmar,
more educational research should be conducted and investigated in this area in the future. One
of the reasons that the school-university partnership in teacher education becomes weak is lack
of research conducted in this area. Based on the findings of this research, school-university
partnership practices for teacher education in Myanmar is in emerging status which will be
more advanced and beneficial to teacher education in the future if proper support and
investigation are carried out in this area.

Myanmar, as a developing country, which has been facing several challenges in different
areas, is in urgent need to improve education and concentrate more resources to the area.
Compared to other nations, improving the quality of education has been delayed in Myanmar.
One of the key areas of intervention to support and upgrade the education system is the
renovation in teacher education. In this aspect, the approach of the European Union might be
relevant also for Myanmar. According to the Council Conclusion of European Union (2009),

120



the notion of teacher education increasingly comprises the three areas of initial teacher
education, induction and continuous professional development. Through this view, it is obvious
to see that initial teacher education and continuous professional development cannot be
distinguished from each other.

Nevertheless the school-university practices in initial teacher training is at the premature
stage to its development, there can be seen potential improvements in policy areas such as
developing “partnership model” , the informal collaboration between universities and schools.
Since, the teacher education colleges are upgrading their curriculum, teacher educators, school
teachers and academician have been collaborated in this implementation process. Through the
building of trust and closeness between partners through initial teacher education, the
collaboration between schools and teacher training institutions can also expand their
collaboration for further improvements in professional development and research development
areas of teacher education. In such a way, the school-university partnership in Myanmar can
be one of the main sources for fostering teacher education in the country.
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Abstract:

In this paper, we focused on a description of pedagogical experience of implementation the CLIL method in
science teaching at primary school, specifically in biology. The didactic experiment was realized at primary school
where the mother language and only the foreign (English) language were used at. In parallel, several lessons were
taught in two experimental groups of pupils. Before and after the CLIL testing, pupils received a pre-test and post-
test in the English and a questionnaire of 5 questions was also used to determine whether they would be interested
in biology lessons in the English and which method was more effective and had higher motivational character.
Based on the evaluated data, we can conclude that lessons of using the mother language were more effective and
had higher motivational character for pupils, as was evidenced by other studies, which were carried out in this
area. Pupils improved communication skills and acquired better English vocabulary.

Keywords:
CLIL method, English language, Biology teaching

Abstrakt:

V prispevku sa venujeme opisu pedagogickej sklisenosti zameranej na implementaciu CLIL metody do
vyuCovania prirodovednych predmetov na zakladnej Skole, konkrétne na predmete bioldgia. Didakticky
experiment bol realizovany na zékladnej Skole s pouzitim cudzieho a materinského jazyka a s pouzitim iba
cudzieho (anglického) jazyka. Paralelne sa oducilo niekol'ko vyucovacich hodin v dvoch experimentalnych
skupinach ziakov. Pred zaciatkom a po skonceni testovania CLIL metédou dostali Ziaci test v anglickom jazyku
a tiez sa formou dotaznika s 5 polozkami zistovalo, ¢i by mali zdujem o hodiny bioldgie v anglickom jazyku a
ktord z vyuzitych metdd je efektivnejSia a ma vySs$i motivacnejsi charakter. Na zéklade vyhodnotenych dat
mozeme konstatovat’, Ze hodiny s pouzitim anglického a materinského jazyka st efektivnejsie a pre ziakov maju
vy$§i motivaénejsi charakter, ¢o dokazuju aj iné $tudie, ktoré boli v tejto oblasti robené. Ziakom sa zlepsuji
komunika¢né zrucnosti a ziskavaju lepSiu slovntl zdsobu v anglickom jazyku.

Kruacové slova:
Metoda CLIL, anglicky jazyk, vyucba biologia

1 Uvod

Medzi vyznamné oblasti v systéme vzdeldvania na Slovensku bezpochyby patri vyucba
cudzich jazykov. Prioritne sa tyka anglického jazyka, s ktorym sa Ziaci po poslendnej skolske;j
reforme stretavaju uz v rannom primarnom vzdelavani. Anglicky jazyk vyuCovany bez
suvislosti a previazanostou s ostatnymi predmetmi strdca svoju zdkladnu ulohu, ktorou je
komunikdcia a interakcia s okolim. Z tohto dévodu a zo zretel'om na globalny trend zohrava
vo vzdelavacom systéme metdéda CLIL velmi velky vyznam. Ponuka zlucenie vyucby
odborného obsahu a jazyka. Vd’aka nej mozu vyuc€ujici prepojit’ jednotlivé izolované predmety
a vytvorit nezavisli, kooperativnu vyucby naprie¢ vSetkymi vyucujucimi predmetmi (Mehisto,
Marsh, Frigols, 2008, Tokarova, 2019).
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2 Teoreticky zaklad

CLIL je skratkou z anglického slovného spojenia Content and Language Integrated
Learning - obsahovo a jazykovo integrované vyucovanie. Charakterizuje vyucbu nejazykového
predmetu s vyuzitim cudzieho jazyka. Cudzi jazyk sluzi nie len ako prostriedok komunikacie
ale aj pre zdielanie vzdeldvacieho obsahu nejazykového predmetu. Sucasne cudzi jazyk
sprostredktiva dany vzdeldvaci obsah. Tento typ integrovanej vyucby si stanovuje zakladné
ciele — obsahovy a jazykovy ciel, ¢asto dopliované tretim, ktory definuje, ktoré zru¢nosti a
stratégie budu rozvijané a akym spdsobom (Smidova, 2012). CLIL oznalujeme aj ako tzv.
zastreSujici termin, ktory sa vztahuje na rézne podoby jazykového a integrovaného
vzdelavania. Podl'a miery ¢asovej dotacie vyucby formou CLIL, ktora sa moze realizovat’ bud’
len v Casti vyucovacej hodiny, alebo naopak po dlh§om stistavnom c¢asovom obdobi, hovoria o
tzv. jazykovych sprchéch, kedy sa jedna o 15 — 30 minut dlhé suvislé ¢asti vyucovacej hodiny
v anglickom jazyku realizujuce sa niekol'’kokrat tyzdenne, zvycajne v jednej tematickej oblasti
(Mehisto et al., 2008). Vojtkova a Hanusova (2011) oznacuju CLIL ako “vyucbu obsahu
prostrednictvom cudzieho jazyka a zaroven s cudzim jazykom,” pricom jeho podstatou nie je
vylucit materinsky jazyk z vyuCovania, naopak je Ziaduce, aby si ziaci osvojili dant
terminolégiu odborného predmetu aj vo svojom materinskom jazyku (Vojtkova, HanuSova,
2011). Aby sme pouzitim metédy CLIL dokazali ovplyvnit’ vyucbu predmetu a jazyka, mal by
anglicky jazyk predstavovat’ najmenej 25% celkového objemu vyucby (Pavesi et al., 2001).
Stihrne mézeme konstatovat’, ze metoda CLIL ponuka spojenie vyucby obsahu nejazykového
predmetu a anglického jazyka. Vdaka metéde CLIL moézu ucitelia prepajat’ jednotlivé
predmety. Vyuzitie uvedenej metddy je vSestranné a komplexné, vhodné na klasické
vyuCovacie témy, projekty, rozvoj Citatel'skej gramotnosti, ale aj na implementacii
prierezovych tém, ako napriklad environmentalnej témy. Ziaci si lepsie osvojuju anglicky
jazyk, ktory v tomto pripade nie je hodnoteny samostatne, ale ako kl'i¢ovy prostriedok na
dosiahnutie ciel'ov (Tokarova, 2019).

CLIL umoziiuje ziakom pouzivat cudzi jazyk prirodzene a to tak, ze rychlo zabudni na
jazyk samotny a ststredia sa skor na tému vyucby a na to, o com chcu hovorit’ a viest” diskusiu.
Ziaci koncentruju svoju pozornost’ na nejaka konkrétnu formu vzdelavacej aktivity, nie na
jazyk samotny (Lang a Marsh, 2000). Vyhodou vyucby metodou CLIL je aj fakt, Ze Ziaci
pracuju s redlnym obsahom a informaciami, ktoré mézu vyuzit' v praktickom Zivote. Dalej
vd’aka tejto metdde maju Ziaci vacSiu Sancu sa neskor uplatnit’ na trhu prace. CLIL zaroven
prispieva k obohacovaniu interkultiirnej koncepcie Ziakov (Smidova, 2012). Vd’aka viacerym
vyskumom (Vlicekova, 2015, Pokrivéakova, Farkasova, 2012, Haage-Schutzenhofer, Hopf,
2010) sa ukazalo, ze CLIL nema negativne dosledky na vedomosti ziakov v nejazykovom
predmete. M4 vyznamny vplyv na ucenie sa jazykov a ziaci dosahuju lepSie vysledky vo
vsetkych jazykovych zrucnostiach. AvSak velkym problémom metédy CLIL je nedostatok
kvalitnych u¢ebnych materidlov, ktoré si ucitelia musia pripravovat’ sami, pretoze zahrani¢né
materialy nie su v stlade so Statnym vzdeldvacim programom na Slovensku. Viaceri autori
upozornuju aj na rizikd nesystematického zavadzania metody CLIL do vyucby a hlavne
nedostatoéné odborové a jazykové kompetencie uéitelov (Smidova, 2012, Thijssen, Ubaghs,
2011, Tokarova, 2019).

Podl'a Kleckovej (2012) medzi zékladné predpoklady ucitel'a vyucujiceho metdédou CLIL
patria: odborna sposobilost’ vo vyucovacom predmete, kompetencie v anglickom jazyku, a
didaktické zru¢nosti. Od ucitel’a sa vyzaduje najma plynulost’ hovoreného prejavu, schopnost’

124



komunikovat’ v anglickom jazyku, porozumiet’ a pouzivat’ zdkladnu terminolégiu odborného
predmetu a byt schopny organizacie vyucby a ucitelia, tzv. team teaching-om, kedy ucitel’
nejazykového predmetu spolupracuje s ucitelom jazykového predmetu (Kleckova, 2012,
Tokarova, 2019).

Ako zékladna priprava ucitel'ov pre CLIL sa povazuji nasledovné oblasti: identifikacia potrieb
ziaka, planovanie, multimodalita, interakcia, hodnotenie, predmetova gramotnost’, spolupraca
a reflexie, kontext a kultura (Novotnd, 2011).

Stanovy CLIL pedago6ga v bioldgii na Slovensku nie st vymedzené. Je len v kompetencii
riaditel'stva Skoly, ako pristupi k persondlnemu rieSeniu vyucby. V praxi sa stretdvame
s moznostami, ze vyucbu vedie ucitel’ anglického jazyka, ktory je kvalifikovany vo vyucbe
jazyka, je oboznameny s konceptom CLIL metodiky, ale potrebuje znalosti odborného
predmetu (v nasom pripade v biologii) alebo vyucbu vedie kvalifikovany ucitel’ bioldgie, ktory
nema znalosti anglického jazyka na urovni B2 podl'a Europskeho referencného ramca pre
jazyky. Dana troven je podl'a Colabianchi (2010) nutné pre zabezpecenie plynulej a jazykovo
presnej vyucby. CLIL ucitel' biologie musi byt vybaveny cCiastkovymi kompetenciami:
vSeobecnymi kompetenciami zahffiajicimi znalost’” problematiky CLIL, jazykovymi
kompetenciami, odbornymi kompetenciami, socidlnymi kompetenciami, organizaénymi
kompetenciami a komunikacnymi kompetenciami.

Graddol (2006) odportca vykonanie SWOT analyzy pred vlastnym spustenim CLIL
programu. SWOT analyza je metoda, ktora umoznuje identifikovat silné (anglicky S -
Strengths) a slabé (W- Weaknesses) stranky, prilezitosti (O - Opportunities) a hrozby (T-
Threats) spojené s projektom.

V dnesnom skolstve ma metdda CLIL vel’a privrzencov, ale ucitel'ov, ktori vyucuji biologiu
touto metédou je na Slovensku velmi madlo. NajcastejSie sa metoda CLIL vyuZziva na
bilingvalnych gymndéziach, kde maju Ziaci v jednom predmete paralelné hodiny. Jeden ucitel’
odu¢i dant tematiku v slovenskom jazyku a druhy ucitel rovnakd tému hodiny v AJ
(Kordikova, Brestenska, 2018, Tokarova, 2019).

Touto metddou sa v bioldgii zaobera ceska ucitel'ka Habdasova (2017), ktora vo svojej praci
okrem vytvorenia avydania CD s interaktivnymi materidlmi pre vyucbu zooldgie
a doplnkovymi materidlmi pre ucitel'ov spracovala aj vysledky vyhodnotenia efektivity prace
ucitelov metédou CLIL na zékladnych a strednych Skolach. Z jej vyskumu vyplyva, ze metdda
CLIL je v biologii rozsirend len okrajovo. Hlavnym dovodom je nedostatocna metodicka
podpora ucitelov.

Priprava ucitel'a na vyu¢bu metodou CLIL je naro¢nejSia nez priprava na beznu vyucovaciu
hodinu v materinskom jazyku. Ucitel' si musi spracovat’” pisomnu pripravu na vyucovaciu
hodinu a spravne sa rozhodnut, ktoré informdacie ziakom poda v slovenskom, a ktoré
v anglickom jazyku. Ucitel’ by si mal pripravit’ vhodné doplnkové materialy pre svoju vyucbu
a tiez materidly pre aktivnu pracu ziakov na pochopenie a zapamaétanie si uciva. Vhodné je
spolupracovat’ s ucitel'mi, ktori ziakov ucia anglicky jazyk (Tokérova, 2019).

3 Charakteristika vyskumu

Prezentovany empiricky vyskum bol realizovany v druhom polroku S$kolského roku
2018/2019 na Sukromnej zdkladnej Skole v Banskej Bystrici. Realizovali sme ho na
vyucovacom predmete biologia. Zvolili sme si dve experimentalne skupiny Ziakov. Vzhl'adom
na pocetnost’ tried v ro¢niku sme nemohli vyuzit’ aj moznost’ kontrolnej skupiny, v uvedene;j
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dobe realizacie pedagogického experimentu boli len dve paralelné triedy na Skole. V jednej
skupine sme ucili s implementaciou slovenského (materského) a anglického jazyka, v druhej
skupine len s implementaciou cudzieho (anglického jazyka). Spolu sme realizovali 3
vyucovacie hodiny s kazdou skupinou.

Vyskumu sa z(&astnilo 18 Ziakov siedmeho roénika vo veku 12 a 13 rokov. Ziaci boli
nahodne rozdeleni do dvoch experimentalnych skupin po 9 ziakov. Jedna skupina bola pocas
experimentalnych hodin bioldgie vyucovana len v anglickom jazyku, pri druhej skupine sme
pouzivali metdédu CLIL s prevahou anglického jazyka, avSak aj s pouzitim slovenského jazyka.
Respondenti pred zafiakom testovania vyplnili vstupny test v anglickom jazyku z uciv
biologie, ktoré mali prebraté v slovenskom jazyku. Testom sme hodnotili ich troven ich
slovnej zasoby v anglickom jazyku a vedomosti z uc¢iva biolégie. Formou dotaznika s piatimi
polozkami sme zistovali, ¢i by mali Ziaci zdujem o hodiny biologie v anglickom jazyku. Po
skonceni vyskumu vyplnili respondenti vystupny test, ktory obsahoval rovnaké otazky ako
vstupny test atiez dostali podobny dotaznik ako pred zaciatkom testovania, ktorym sme
zistovali ich hodnotenie hodin odu¢enych metédou CLIL. Cielom vyskumu bolo zistit’, ¢i sa
im hodiny oducené touto metddou pacili, a ktora z metdd je podla nich efektivnejSia a ma vyssi
motivacny charakter. Sicasne sme zistovali, ktora metoda zlepsuje jazykové znalosti ziakov.

4 Interpretacia vysledkov

Pred zaciatkom testovania hodin biologie oducenych metdédou CLIL respondenti dostali
dotaznik, ktory obsahoval 5 poloziek na zistenie, ¢i by ziaci mali zaujem o hodiny bioldgie
oducené v anglickom jazyku. Zarovenl dostali aj test, ktory obsahoval 20 otdazok na témy
preberané na vyucovacich hodindch. Test bol zamerany na vedomosti ziakov z bioldgie
a slovnl zasobu v anglickom jazyku. Bol hodnoteny percentudlne aj dvomi znamkami (jednou
z predmetu bioldgia, druhou z predmetu anglicky jazyk) podla stupnice hodnotenia testov
a pisomnych prac pouzivanej na zakladnej Skole, v ktorej sa vyskum vykonaval.

Tabulka ¢. 1. Stupnica hodnotenia testov a pisomnych prac

Znamka Percentualne
hodnotenie (%)

1 100-90

2 89-175

3 74 - 50

4 49 -30

5 29-0

Test bol zamerany na témy: Zdsady zdravej vyzivy, Dychacia siistava a Srdce. Ziaci, ktori boli
v experimentalnej skupine kde hodiny biologie boli odu¢ené metdodou CLIL v anglickom aj
slovenskom jazyku napisali vstupny test s priemernou zndmkou 3 z bioldgie a 2 z anglického
jazyka
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Graf'¢. 1. Vysledky vstupného testu skupiny AJ — SJ

M Bioldgia

2 m Anglicky jazyk

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9

Experimentalna skupina Ziakov vyucovanych metédou CLIL len v anglickom jazyku napisala
vstupny test s priemernou znamkou 3 z biologie a znamkou 2 z anglického jazyka

Graf ¢. 2. Vysledky vstupného testu skupiny AJ

M Bioldgia

2 m Anglicky jazyk

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9

Po ukonceni pedagogického experimentu, teda oduceni troch vyucovacich hodin, bol
realizovana vystupny test, ktory obsahoval totozné otazky, ako vstupny test. Test bol zamerany
na zistenie zlepSenia ich vedomosti z preberaného uciva z bioldgie a slovnej zasoby
v anglickom jazyku. Ziaci, ktori absolvovali hodiny bioldgie odu¢ené metédou CLIL
v anglickom aj slovenskom jazyku 1 zbioldgie aj z anglického jazyka, a ziaci, ktori
absolvovali hodiny len v anglickom jazyku napisali test s priemernou znamkou 2 z biologie aj
z anglického jazyka
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Graf ¢. 3. Vysledky vystupného testu skupiny AJ — SJ

H Bioldgia

2 m Anglicky jazyk

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9

Graf'¢. 4. Vysledky vystupného testu skupiny AJ

M Bioldgia

2 m Anglicky jazyk

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9

Z vyhodnotenia testov vyplyva, zZe ziaci, ktori absolvovali hodiny odu¢ené¢ metédou CLIL
s implementaciou anglického aj slovenského jazyka sa zlepsSili o2 stupne a ziaci, ktori
absolvovali hodiny len v anglickom jazyku sa zlep$ili o 1 stupen.
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Graf'¢. 5. Porovnanie vstupného a vystupného testu z BIO skupiny AJ — SJ

M Vstupny test BIO
1 Vystupny test BIO

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9

Graf ¢. 6. Porovnanie vstupného a vystupného testu z AJ skupiny AJ — SJ

B Vstupny test ANJ
i = Vystupny test ANJ

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9
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Graf ¢. 7. Porovnanie vstupného a vystupného testu z BIO skupiny AJ

B Vstupny test BIO

1 Vystupny test BIO

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9

Graf ¢. 8. Porovnanie vstupného a vystupného testu z AJ skupiny AJ

B Vstupny test ANJ

2 = Vystupny test ANJ

Ziak 1 Ziak 2 Ziak 3 Ziak 4 Ziak 5 Ziak 6 Ziak 7 Ziak 8 Ziak 9

Po absolvovani vystupnych testov sme sa zamerali na zistovanie ndzorov Zziakov na
experimentalne hodiny. Vyplnili kratky dotaznik tvoreny vyrokmi a hodnotili pomocou
Likertovej Skaly od 1-5 (1 znamenalo ano a 5 nie). Aj v tomto pripade sme porovnavali nazory
ziakov pred a po realizacii experimentalnych vyucovacich hodin. Odpovede sme spracovali
pomocou radarovych grafov. Graf ¢. 9 zaznamenava oCakévanie a hodnotenie Ziakov prve;j
experimentalnej skupiny a ich porovnanie. Z grafu vyplyva, zZe oakévania ziakov na zaciatku
(modra skéla) boli ve'mi nesmelé, Ziaci sa experimentdlnych hodin bali a neboli si isti, ¢i
nasledovné hodiny zvladnu. Po skonceni vyskumu (Cervend skala) sa Ziaci vyjadrili, Ze sa im
oducené hodiny pacili, vel’a si z nich odniesli, zlepsili sa v anglickom jazyku a chceli by, aby
sa podobné hodiny vyucovali CastejsSie pocas Skolského roka.
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Graf'¢. 9. Porovnanie dotaznikov spokojnosti skupiny AJ — SJ pred a po vyskumnom overovani

e Rady 2
e Rady3

Graf €. 10 zaznamenéava oc¢akavanie a hodnotenie ziakov druhej experimentéalnej skupiny a ich
porovnanie. Z vyhodnotenia grafu vyplyva, Ze na zaciatku vyskumu (modré skéla) mali ziaci
pred hodinami vyucovanymi v anglickom jazyku reSpekt a neistotu, po ukonceni vyskumu
(¢ervena skala) boli so svojimi vedomost’ami a pristupom ucitel’a spokojni. Hodiny sa im vel'mi
pacili a taktiez by chceli, aby boli hodiny bioldgie oducené v anglickom jazyku CastejSie.

Graf'¢. 10. Porovnanie dotaznikov spokojnosti skupiny AJ pred a po vyskumnom overovani

4,005
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5 Zaver

Hodiny vyuc¢ované metodou CLIL by mali byt’ z vdcSej Casti vedené v anglickom jazyku,
pripadne len v anglickom jazyku. Ziak by mal pracovat’s cudzojazyénymi materialmi a aktivne
pracovat’ a komunikovat’ v anglickom jazyku. Priprava pedagdga je narocnejsia a ¢asto spojena
s konzultaciami s ucite'mi vyucujucimi cudzi jazyk.

Na hodinéch bioloégie vedenych metédou CLIL sa predpokladaji hlbsie znalosti cudzieho
jazyka u ziakov. Ucitel’ musi dbat’ na reflektovanie individualnych ucebnych Stylov Ziakov.
Metoda CLIL rozvija ich vedomosti v nejazykovom predmete a zvySuje jazykovl uroven.
Ziaci dosahuju lepsie vysledky vo vSetkych jazykovych zru¢nostiach. Zlep$ujii sa
v sebareflexii a v planovani ucenia sa a priprave na d’alSie vyu€ovacie hodiny. AvSak vel'kym
problémom tejto metddy je nedostatok kvalitnych ucebnych materidlov, ktoré si ucitelia
biolégie musia pripravovat’ sami, pretoze zahraniéné materialy nie st v sulade so Statnym
vzdelavacim programom na Slovensku. Je dolezité dat’ si pozor na nesystematické zavadzanie
metddy CLIL do vyucby a hlavne nedostato¢né odborové a jazykové kompetencie ucitelov.

V naSom pedagogickom experiemente sme sa zamerali na efektivitu vyucby biologie
metddou CLIL. Pomocou testov sme zist'ovali a porovnavali efektivitu vyucby metédou CLIL.
Z vyhodnotenia vyucovacich hodin vyplyva, ze metoda CLIL zlepSuje vedomosti Ziakov
v oboch vyulovacich predmetoch, tak v bioldgii, ako aj v anglickom jazyku. Ziaci su na
hodinach koncentrovanejsi a pozornejsi, ucivo ich viac zaujima a prejavuju vacsiu chut’ do
ucenia sa. ZlepSuje sa ich komunikacia a slovna zésoba v anglickom jazyku na hodinach a maja
vacsiu odvahu pouzivat' anglicky jazyk v kolektive. Z dotaznika hodnotenia a spokojnosti
s hodinami vyplyva, ze hoci na zaciatku mali pred metddou CLIL velky respekt a mysleli si,
ze to nezvladnu a nebude sa im to pacit, nakoniec boli vel'mi spokojni a vd¢Sina z nich by
prijala, keby sa hodiny s pouzitim metédy CLIL vyucovali pocas celého Skolského roka.

Pod’akovanie:

Pracu podporila Kulturna a vzdeldvacia grantova agentura (KEGA) Ministerstva Skolstva,
vedy, vyskumu a Sportu Slovenskej republiky na zaklade projektu cislo 044UKF-4/2017
s nazvom ,, Modernizacia vyucby a interdisciplinarneho pristupu v ramci kategorie odpad
a odpadové hospodarstvo .

Pouzita literatura

[1] Ball, P. (2011). “Jak se realizuje vyuka metodou CLIL?,” Integrovand vyuka cidziho jazyka a odborného
predmétu — CLIL: Zbornik z konferencie, vol. 1, no. 1, pp. 6-9, 2011.

[2] Colabianchi, N. (2010). CLIL Principles, TeachingEnglish.org.uk — BBC &British Council. Retrieved 09 09,
2019, from https://www.teachingenglish.org.uk/article/clil-a-lesson-framework.

[3] Graddol, D. (2006). English Next. London: British Council, 2006.

[4] Haagen-Schutzenhoffer, C., Hopf, M., Girep, M. (2010). “Teaching and Learning Physics today: Challenges?
Benefits?, Content and language integrated learning in Physics teaching: Benefits, Risks, Requirements
and Empirical Studies”, Conference 2010, vol. 1, no. 1, pp. 511-518, 2010.

[S] Habdasova, A. (2017). Metoda CLIL a jeji aplikace v biologii. Prague: Faculty of Education, Charles
University, 2017.

[6] Kleckova, G. (2012). Metodicky portal inspirace a zkuSenosti ucitelt, CLIL — Vyber uciva pre vyucovanie
prostrednictvom cudzieho Jjazyk. Retrieved 09 08, 2019, from
https://clanky.rvp.cz/clanek/s/Z/13091/CLIL---VYBER-UCIVA-PRO-VYUKU-PROSTREDNICTVIM-
CIZIHO-JAZYKA html.

[7]1 Kordikova, B., Brestenska, B. (2018). Bilingvalne vzdelavanie prirodovednych predmetov v anglickom
jazyku na slovenskych bilingvalnych gymnaziach. Biologia, ekologia, chémia. Ro¢. 22, €. 1 (2018), s. 4-
10, ISSN (print) 1335-8960, ISSN (online) 1338-1024.

[8] Langé, G., Marsh, D. (2000). Using Languages to Learn and Learning to Use Languages: An Introduction to
Content and Language Integrated Learning for Parents and Young People. Jyvéskyld, Finland: University
of Jyviskyla on behalf of TIE-CLIL, 2000.

132



[9] Mehisto, P., Marsh, D., Frigols, M. J. (2008). Uncovering CLIL: Content and Language Integrated Learning
in bilingual and multilingual education. Oxford: Macmillan Publishers Limited, 2008.

[10] Novotna, J. (2011). Metodicky portadl inspirace a zkuSenosti ucitelii, CLIL - Monitorovanie vysledkov
a hodnotenie v matematike. Retrieved 07 08, 2019, from https://clanky.rvp.cz/clanek/s/Z/11337/CLIL---
MONITOROVANI-VYSLEDKU-A-HODNOCENI-V-MATEMATICE.html.

[11] Novotnd, J. (2011). Sbornik z konference Integrovana vyuka ciziho jazyka a odborného predmétu — CLIL,
Ucitel’ metody CLIL. Retrieved 05 06, 2019, from
https://digifolio.rvp.cz/artefact/file/download.php?file=28339&view=2893 &view=2893.

[12] Pavesi, M., et al., (2001). Universitat de Barcelona, Teaching Through a Foreign Language. Retrieved 05
07,2019, from http://www.ub.edu/filoan/CLIL/teachers.pdf.

[13] Pokrivéakova, S., Farkasova, E. (2012). Didakticka efektivnost metody CLIL na 1. stupni vo vyucovani
cudzich jazykov. Bratislava: National Institute for Education in Slovak Republic, 2012.

[14] Smidova, T., Tejkalova, L., Vojtkova, N. (2012). CLIL ve vyuce: jak zapojit cizi jazyky do vyucovani. Praha:
Narodni tstav pro vzdélavani, 2012.

[15] Tokarova, B. (2019). Metéda CLIL (Content and Language Integrated Learning) vo vyucbe bioldgie v
anglickom jazyku na Stkromnej zékladnej Skole Mladeznicka 51 v Banskej Bystrici. Zavere¢na praca.
Banska Bystrica: Univerzita Mateja Bela, 2019.

[16] Thijssen, W.J. I. M., Ubaghs, L. H. L. (2011). Teachers’ and students’ perceptions of the effects of content
and language integrated (CLIL) chemistry education : acase study at asecondary school in the
Netherlands. Eidhoven: Eindhoven School of Education, 2011.

[17] Vil¢ekova, K. (2015). “Pouzitie CLIL — nastroja v slovenskom kurikule”, International Conference
Language, Literature and Culture in Education 2014, vol. 1, no. 1, pp. 130-145, 2015.

[18] Vojtkova, N., Hanusova, S. (2011). CLIL v ¢eské skolni praxi. Brno: Studio Arx, s.r.o., 2011.

133



Indicators of critical thinking assessment in Physics education

Indikatory hodnotenia kritického myslenia vo vyucovani fyziky

Anna Trusikova!, Klara Velmovska?

1.2Department of Didactics in Mathematics, Physics and Informatics, Faculty of Mathematics, Physics and
Informatics, Comenius University in Bratislava, Slovak Republic

e-mail: trusikova@fmph.uniba.sk, velmovska@fmph.uniba.sk

Abstract:

Critical thinking is considered to be one of the important aspects of student's individual forming and its
development belongs to the general aims of education. Physics education should help develop abilities to gather
and evaluate information, solve problems, justify own methods, answer questions and therefore help to develop
student’s critical thinking. We summarize different definitions of critical thinking and propose indicators that can
be used at the Physics classes to its assessment.

Keywords:
Critical thinking (CT), CT skills, CT in education of Physics, indicators of CT assessment.

Abstrakt:

Kritické myslenie je povazované za dolezity aspekt Studentovho individualneho formovania a jeho rozvoj patri
medzi v§eobecné ciele vychovy a vzdelavania. VyuCovanie fyziky by malo pomoct’ rozvijat’ schopnosti ziskat
a hodnotit’ informacie, riesit’ problémy, zdovodnit’ vlastné metody, odpovedat’ na otazky a teda pomoct’ rozvijat
kritické myslenie Studentov. V ¢lanku uvadzame rézne definicie kritického myslenia a navrhneme indikatory,
ktoré mozu byt’ pouzité vo vyucovani fyziky na jeho hodnotenie.

KPucové slova:
Kritické myslenie (KM), zru¢nosti KM, KM vo vyucovani fyziky, indikatory hodnotenia KM.

1 Uvod

V sucasnosti Zijeme v dobe, kedy mame takmer neobmedzeny pristup k informéacidm a ich
vyhl'adavanie je v porovnani s minulostou ovel'a jednoduchsie. Takmer vSade nés obklopuju
technolégie, ktoré ndm v mnohom pomahaju a su dostupné pre bezného ¢loveka. Vela veci,
ktoré sa kedysi zdali 'udom nepredstavitelné, je sucastou naSich kazdodennych zivotov.
Avsak, ako hovori organizdcia OECD (The Organization for Economic Cooperation and
Development), celime aj nevidanym vyzvam — socidlnym, ekonomickym a enviromentalnym
— ktoré su spdsobené zrychl'ujiicou sa globalizaciou a rychlej$im tempom technologického
vyvoja. Deti, ktoré sa za¢inaji vzdelavat’ v roku 2018, budu v roku 2030 mladi dospeli. Skoly
ich mozu pripravit’ na zamestnania, ktoré dnes este neexistuju, na technologie, ktoré este neboli
vymyslené, pripravit’ ich riesit’ problémy, o ktorych dnes este nikto netusi. Organizacia d’alej
uvadza, Ze Studenti budu v budicnosti uplatiiovat’ vedomosti v nepoznanych a stale sa
vyvijajacich okolnostiach a na to buda potrebovat’, okrem iného, aj kritick¢ myslenie (OECD,
2018).

2 Ciel’ a metody prace

Kritické myslenie patri medzi najddlezitejSie kompetencie 21. storoCia a odbornici
poukazuju na fakt, Ze jeho urovein je mozné rozvijat’ (Gavora, 1995; Kosturkova, 2016), ale aj
hodnotit’ (Facione, 2019). Hlavnym cielom predkladaného prispevku je stanovit’ indikatory,
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ktoré by mohli byt’ pouzité na hodnotenie kritického myslenia vo vyucovani fyziky. Na jeho
dosiahnutie sme vytycili nasledovné ¢iastkové ciele:

1. Oboznamit sa s roznymi definiciami kritického myslenia.

2. Vymedzit dolezitost kritického myslenia v prirodovednom vzdelavani.

3. Na zéklade prestudovanej literatiry stanovit’ indikatory na hodnotenie kritického

myslenia vo vyu€ovani fyziky.

Prispevok ma reSerSny charakter a v praci sme vyuzili metodu analyzy domécich aj

zahrani¢nych literarnych zdrojov.

3 Definicie kritického myslenia

Viaceri odbornici vo svojich dielach uvadzaj, ako chapu pojem kritické myslenie. Ich
definicie sa mierne odliSuju a v nasledujticej Casti uvedieme niekol’ko z nich. V roku 1990
vysla sprava znama pod nazvom ,,The Delphi Report®, ktora je spolocnym uznesenim réznych
odbornikov z oblasti filozofie, psycholdgie, vzdelavania, prirodnych a spoloc¢enskych vied, ale
aj informatiky. Po niekol’ko ro¢nom skiimani ju vypracoval P. A. Facione avydala ju
Americka filozofické asocidcia. Odbornici pokladaju kritické myslenie za nevyhnutny nastroj
sktimania, ktory povazuju za oslobodzujtcu silu vo vzdeldvani a za mocny nastroj v osobnom
ale aj civilnom zivote jednotlivca. Kritické myslenie definuju ako cielavedomy, sebaregulujuci
usudok, ktory vyusti do interpretacie, analyzy, hodnotenia a zéveru a taktiez vysvetli
dokazujuce, konceptudlne, metodologické, kriteriologické alebo kontextové zvazenia, na
ktorych je dany tsudok zalozeny. Nestotoziiuju ho s dobrym myslenim, ale povazuji ho za
vSadepritomny a seba-napravujuci l'udsky fenomén (Facione, 1990).

Richard Paul a Linda Elder, zakladatelia Nadacie pre kritické myslenie (The Foundation for
Critical Thinking), hovoria, Ze kritické myslenie je umenie analyzovat’ a hodnotit’ uvazovanie
so zameranim sa na jeho zlepSenie (Paul & Elder, 2007). Tiez ho opisuju ako spdsob myslenia
(o akejkol'vek téme, obsahu alebo probléme), v ktorom uvazujici zlepsuje kvalitu svojho
uvazovania tym, ze si osvoji Struktury vlastné mysleniu a podrobi ich intelektudlnym
Standardom (Paul & Elder, 2003). Uvadzaju, Ze idedl kritického myslenia je naucit’ sa mysliet
pre seba samého, ziskat’ kontrolu nad vlastnym procesom uvazovania (Paul & Elder, 2007).
Nadacia sa hlasi k tvrdeniu Francisa Bacona, ktory opisal kritické myslenie ako tuzbu hl'adat’,
trpezlivost pochybovat, zalubu v hibavom premyslani, rozvahu pri vyhlaseni tvrdeni,
pripravenost’ k zvazovaniu, opatrnost’ v usporiadani a nenavist’ vo¢i akémukol'vek podvodu
(The Foundation for Critical Thinking, 2019a). Uzko spolupracuju s Centrom pre kritické
myslenie a ich spolo¢ny ciel’ je presadzovat’ nevyhnutni zmenu vo vzdelavani a spolo¢nosti,
ktora chcu dosiahnut’ rozvijanim nezaujatého kritického myslenia. Tvrdia, ze kvalita
cohokol'vek, ¢o robime je urcend kvalitou nasho myslenia a kritické myslenie povazuju za
nevyhnutné pri odhalovani korenov problému a vypracovani rozumeného rieSenia (The
Foundation for Critical Thinking, 2019b).

Na Slovensku skuma kritické myslenie napr. Kosturkova, ktora hovori, ze ,kritické
myslenie je zlozity proces myslienkovych operacii, ktory stavia na vedomostnom zdklade
edukanta azacina jeho postojom k myslienke; d’alej schopnostou pracovat s prijatou
myslienkou v §irSich stuvislostiach a dospiet’ k zadverom az po odévodnenie svojho rozhodnutia
so schopnostou vyuzit prvky korektivneho a autoregulativneho myslenia aucenia sa“
(Kosturkova, 2016).

4 Charakteristika ¢loveka s dobrym kritickym myslenim

Mnohi odbornici nielen definujt kritické myslenie, ale aj charakterizuju jednotlivca, ktory
vel'mi dobre kriticky mysli. Experti z Americkej filozofickej asocidcie opisuju ideél takého
cloveka ahovoria, Ze je spravidla zvedavy, dobre informovany, jeho ddévodenie je
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doveryhodné, je flexibilny, nezaujaty v hodnoteni, Cestny, ak celi osobnym predsudkom,
obozretny pri posudzovani, ochotny znovu zvazovat, v spornych otdzkach sa vyjadri
zrozumitel'ne, v komplexnych zalezitostiach je systematicky, usilovne hlada relevantné
informacie, kritéria vybera opodstatnene, zameriava sa na skimanie a vytrvalo hl'ada vysledky,
ktoré st tak presné, ako to predmet a okolnosti skiimania dovol'uju. Dalej tvrdia, Ze vzdelavat
dobre kriticky mysliacich I'udi znamena nasmerovat’ Gsilie k opisanému idedlu. Hovoria, Ze na
dosiahnutie tohto ciela je potrebné rozvijat zruc¢nosti kritického myslenia a posilinovat’ tie
povahové vlastnosti, dispozicie, ktoré neustale vnasaju uzito¢ny nahlad a ktoré su zdkladom
racionalnej a demokratickej spolo¢nosti (Facione, 1990).

Naésledne kognitivne zruc¢nosti kritického myslenia vymenuvaju, charakterizuju a ku kazdej
z nich prirad’uji podzrucnosti (Facione, 1990):

1. Interpretacia: pochopenie a vyjadrenie vyznamu alebo zmyslu rozli¢nych skusenosti,

situécii, dat, udalosti, usudkov, dohod, presvedceni, pravidiel, postupov alebo kritérii.
Medzi podzrucnosti interpretdcie zarad’uju: triedenie do kategorii, rozluStenie zmyslu
a objasnenie vyznamu.

2. Analyza: medzi tvrdeniami, otdzkami, pojmami, opismi alebo inymi formami
reprezentacie, ktorych cielom je vyjadrit’ presvedcCenia, tisudky, skisenosti, dovody,
informacie alebo nazory, identifikovat’ vztahy, ktoré sii zamysl'ané a tie, ktoré s uz
dokazané. Medzi podzrucnosti analyzy radia: overovanie myslienok, odhalenie
a analyzovanie argumentov.

3. Hodnotenie: posudenie vierohodnosti tvrdeni alebo inych reprezentacii, ktoré s
vysvetlenia alebo opisy osobného vnimania, skisenosti, situacie, isudku, presvedcenia
alebo nazoru a medzi tvrdeniami, opismi, otdzkami alebo inymi formami reprezentacie
posudit’ logicku silu skuto¢ne dokdzanych vzt'ahov a aj tych, ktorych dokazanie je eSte
len zamysSlané. Medzi podzru¢nosti hodnotenia zaraduji: postdenie tvrdeni
a posudenie argumentov.

4. Usudzovanie: stanovenie a zabezpeCenie prvkov potrebnych na vykreslenie
oddvodnenych zdverov, sformulovanie domnienok a hypotéz, zvazenie relevantnych
informacii a vyvodenie nasledkov vyplyvajucich z dat, tvrdeni, zdkonov, ddkazov,
usudkov, presvedceni, ndzorov, pojmov, opisov, otdzok a inych foriem reprezentacie.
Medzi podzrucnosti usudzovania patri: pytanie sa na dokazy, navrhovanie alternativ
a stanovenie zaverov.

5. Vysvetlenie: vyslovit' vysledky uvazovania, odovodnit’ na akych dokazujucich,
pojmovych, metodologickych, kriteriologickych a kontextovych zvéazeniach sa
uvazovanie zaklad4 a prezentovat ho vo forme presvedCivého argumentu. Medzi
podzru¢nosti vysvetlenia zarad’uji: stanovenie vysledkov, oddvodnenie postupov
a prezentovanie argumentov.

6. Sebaregulacia: vedomé sledovanie vlastnych kognitivnych aktivit, prvkov pouzitych
v nich a vyvodenych vysledkov, najmé pouzitim analyzy a hodnotenia usudkov, ktoré
si jednotlivec odovodnil sdm, so zameranim sa na spochybnenie, potvrdenie, uznanie
alebo upravenie vlastného uvazovania alebo vlastného zaveru. Medzi podzrucnosti
sebaregulécie radia: sebaposudenie a sebausmernenie.

Odbornici taktiez tvrdia, ze kazda z uvedenych kognitivnych zrucnosti, na to aby bola
pouzitd spravne, moze korelovat’ s nejakou povahovou vlastnostou, dispoziciou (Facione,
1990). Tie nasledne delia vzhl'adom na pristup k Zivotu a zitiu vo vSeobecnosti a vzh'adom na
pristup k Specifickym spornym zalezitostiam, otdzkam a problémom. Do prvej kategorie patri
napr. zdujem stat’ sa a zostat’ dobre informovany, flexibilita v zvaZeni alternativ a moznosti,
pochopenie nazorov inych l'udi, dovera v procesy odovodneného skiimania, ¢i obozretnost’ pri
odlozeni, vytvoreni alebo zmeneni usudku. Do druhej kategorie zaradujii napr. jasnost’
v uvedeni otazky alebo zélezitosti, vytrvalost’ v hl'adani relevantnych informécii, racionalnost’
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vo vybere a pouziti kritérii, alebo vytrvalost’ aj napriek tazkostiam, ktoré sa mozu objavit
(Facione, 1990).
Paul a Elder charakterizuju ¢loveka, ktory méa dobre rozvinuté kritické myslenie nasledovne
(Paul & Elder, 2007):
e formuluje Zivotne dolezité otdzky jasne a presne,
e ziskava a hodnoti relevantné informacie a vyuziva abstraktné myslienky na to, aby ich
efektivne zhodnotil,
e dospeje k dobre odovodnenym zaverom a rieSeniam, ktoré testoval na zaklade
relevantnych kritérii a Standardov,
e uvazuje nezaujato v ramci alternativnych systémov uvazovania, rozpozné a zhodnoti,
ak je to potrebné, predpoklady, dosledky a praktické nasledky,
e cfektivne komunikuje s ostatnymi, ked’ spolo¢ne hladajii rieSenia na komplexné
problémy.

5 Kritické myslenie v prirodovednom vzdelavani

Viaceri odbornici poukazuji na ddlezitost’ rozvoja kritického myslenia. Gavora (1995)
hovori, Ze ,kritické myslenie nie je vrodené, ale vznikd a rozvija sa ¢innostou®. Americka
filozofickd asociacia zastava nazor, ze kritické myslenie ma, podobne ako ¢itanie a pisanie,
aplikacie vo vsetkych oblastiach Zivota auCenia sa. Taktiez hovori, ze vyuCovanie ku
kritickému mysleniu sa mdéze odohravat’ na programoch bohatych na Specificky obsah urcitej
discipliny alebo na programoch, ktoré sa opieraji o udalosti z kazdodenného zivota, ako
vychodisko pre rozvoj kritického myslenia (Facione, 1990). Takisto Kosturkova (2016) hovori,
ze ,,v sucasnosti sa schopnost’ kriticky mysliet’ povazuje za jednu z kI'aCovych kompetencii,
ktora sa d4 rozvijat’ vo vSetkych vyucovacich predmetoch.*

Sthlasime s jej ndzorom a sme presvedceni, Ze v prirodovednom vzdelavani, tak ako aj
v inych vyu€ovacich predmetoch, zohrava kritické myslenie délezitu funkciu. Vedenie ziakov
a Studentov k jeho uplatiiovaniu patri k vSeobecnym cielom vzdelavania na zdkladnych
$kolach (SPU, 2015a) a taktiez na gymnaziach (SPU, 2015b). Myslime si, Ze pri vyu¢ovani
prirodovednych predmetov moézu byt’ vytvorené vhodné podmienky na jeho rozvoj.

Podl'a Inovovaného $tatneho vzdelavacieho programu patri aplikovanie empirickych metod
price — pozorovanie, meranie, experimentovanie — medzi ciele vyudovania fyziky (SPU,
2015c¢), chémie (SPU, 2015d), aj biologie (SPU, 2015¢). Lapitkova a kol. (2015) charakterizuju
pozorovanie ako ,,zakladny typ zbierania dat v konkrétnych situaciach® a hovoria, Ze pri
pozorovani v zaciato¢nom stave ziak pouzije len jeden zmysel, ststredi sa na rdzne vlastnosti,
identifikuje zakladné &rty a pozoruje spontanne. Dalej uvadzaju, e rozvojom tejto sposobilosti
moze ziak dosiahnut’ Zelany stav, kedy pouzije pri pozorovani viac zmyslov, sustredi sa na
rovnaké vlastnosti, identifikuje detaily a pozoruje cielene. Dodavaji, Ze ,,od informacii
ziskanych pozorovanim zavisi ich spracovanie a d’al$i postup, preto je dolezité viest’ ziakov
k ziskavaniu ¢o najviac objektivnych informacii* (Lapitkova a kol., 2015). Paul a kol. (1997)
hovoria, ze prave prirodovedné predmety prispeli k tomu, aby sme sa naucili, aki moc maju
informécie a ako je dolezité, aby sme ich ziskavali vel'mi opatrne, presne a s citom k ich
potencialnej nepresnosti, skresleniu a zneuzitiu. Demkanin akol. (2006) uvadzaji, ze
schopnost’ uvedomele pozorovat' je mozné a potrebné rozvijat’ napriek tomu, Ze je nam
vrodena. Hovoria, ze uzko s fiou stuvisi zvedavost’, ktord maju moznost’ a taktiezZ povinnost’
prirodovedné predmety uvedomele rozvijat. V Casti 4 sme charakterizovali jednotlivca, ktory
velmi dobre kriticky mysli. Mézeme si vSimnut, ze odbornici z Americkej filozofickej
asocidcie uviedli, ze taky clovek je, okrem iného, spravidla zvedavy, dobre informovany
a usilovne hl'adé relevantné informacie (Facione, 1990). Myslime si, Ze rozvoj spdsobilosti
pozorovanie moze prispiet’ k rozvoju tychto vlastnosti a teda aj k rozvoju kritického myslenia.
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Taktiez si myslime, Ze ak ma ziak pri pozorovani pouzit’ viac zmyslov, sustredit’ sa na rovnaké
vlastnosti, identifikovat’ detaily a pozorovat’ cielene, aby ziskal ¢o najviac objektivnych
informacii, ktoré moze nasledne spracovat’, je potrebné, aby pouzil, okrem in€ho, aj zruc¢nost’
kritického myslenia — interpretdciu. M6Zeme si teda v§imnut, ze trovei,, na akej ziak alebo
Student pozoruje suvisi aj s uroviiou jeho kritického myslenia.

Lapitkova a kol. (2015) hovoria, Ze meranim ,,kvantifikujeme vybrant vlastnost’, casto
s vyuzitim meracich zariadeni a vedieme Ziakov k porozumeniu principom merania (dizky,
obsahu, hmotnosti, objemu).“ Dalej uvadzaji, ze v zaliatoénom stave Ziak uréi rozmery
objektu a rozvijanim tejto spdsobilosti mdze dosiahnut’ Zelany stav, kedy vlastnosti objektu aj
chape. Demkanin a kol. (2006) hovoria, Ze ,,meranie mdZeme povazovat' za porovnavanie
(vhodnym sposobom) s istym Standardom, s istou jednotkou fyzikalnej veli¢iny.* Ked’ sa opat’
pozrieme na charakteristiku jednotlivca s dobre rozvinutym kritickym myslenim uvedent
v Casti 4, mdézeme si vSimnut, ze taky Clovek, okrem iného, usilovne hl'add relevantné
informacie, kritéria vybera opodstatnene, zameriava sa na skimanie a vytrvalo hl'ada vysledky,
ktoré su tak presné, ako to predmet a okolnosti skumania dovoluju (Facione, 1990).
Domnievame sa, Ze tieto vlastnosti mézeme cielene u ziakov a Studentov rozvijat’ aj meranim,
ateda rozvojom tejto sposobilosti na prirodovednych predmetoch, prispiet’ k rozvoju
kritického myslenia. Taktiez si myslime, Ze na to, aby ziak alebo Student kvantifikoval vybrant
vlastnost’ objektu a porovnal ju s istou jednotkou fyzikéalnej veli€iny, je potrebné, aby vyuzil,
okrem iného, aj zruc¢nosti kritického myslenia — interpretaciu a analyzu. Opit’ si teda mézeme
vSimnut’ urcita suvislost’ medzi troviou kritického myslenia a Groviiou, na akej ziak alebo
Student vykonéva merania.

Experimenty zvy¢ajne spiiiajii nasledovna schému (Demkanin a kol., 2006):

e vieme, na aku otazku hl'adame odpoved’ — jasne definovany problém,

e navrhneme mozni odpoved na nasu otdzku (zvyCajne je mozné takyto ndvrh aj
zd6vodnit’) a navrhneme ako mozno potvrdit’, alebo vyvratit navrhnuti odpoved —
hypotéza,

e navrhneme, ako ziskat’ potrebné informacie — postup experimentu/merania,

e ziskame a zaznamename vSetky potrebné informdacie — zaznamenanie dat,

e analyzujeme namerané data — spracovanie dat,

e analyzujeme vysledky, rozhodneme o odpovedi na otdzku, navrhneme postup pre
hl'adanie presnejSej odpovede na otdzku — diskusia a zavery.*

Moézeme si vSimnut podobnost’ medzi uvedenou schémou a charakteristikou cloveka

s dobre rozvinutym kritickym myslenim, spomenutou v Casti 4, ktorti uviedli Paul a Elder
(2007). Myslime si, ze ak bude ziak alebo Student vediet’ jasne definovat’ problém, navrhnit
odpoved’ na otazku asposob, akym ju mozno potvrdit alebo vyvratit na vyucovani
prirodovednych predmetov, prispeje to k tomu, aby vedel formulovat’ Zivotne dblezité otazky
jasne a presne. Paul a Elder tiez uviedli, Ze ¢lovek, ktory mé dobre rozvinuté kritické myslenie
ziskava a hodnoti relevantné informécie a vyuziva abstraktné myslienky na to, aby ich
efektivne zhodnotil. Vidime urc€ita spojitost’ medzi touto charakteristikou a navrhom postupu
experimentu/merania, zaznamenanim a spracovanim dat. Dalej sa domnievame, Ze Ziak alebo
Student, ktory spracovava data, analyzuje vysledky a rozhodne o odpovedi na otazku dospeje
k dobre odovodnenym zdverom a rieSeniam, ktoré testoval na zéklade relevantnych kritérii
a Standardov aj v beznom zivote a nielen na vyucovani prirodovednych predmetov. Taktiez si
myslime, ze Ziak alebo Student, ktory navrhuje postup pre hl'adanie presnejSej odpovede na
otazku, uvazuje nezaujato v ramci alternativnych systémov uvazovania, ¢o je d’alSia vlastnost’
kriticky mysliaceho ¢loveka, ktort uviedli Paul a Elder. Tiez hovoria, Ze ¢lovek, ktory dobre
kriticky mysli, efektivne komunikuje s ostatnymi, ked’ spolo¢ne hl'adaju rieSenia na komplexné
problémy. Sme presvedceni, Ze aj tuto vlastnost’ je mozné rozvijat’ experimentovanim, nakol'’ko
podla uvedenej schémy pracuju vedci a vedie ich k va¢Sine objavov (Demkanin a kol., 2006)
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Vedci Casto pracuju v timoch atakisto aj Ziaci alebo Studenti pracuji pri mnohych
experimentoch v skupinach, kde musia navzajom komunikovat’, aby nasli rieSenie na uvedenu
otazku.

Taktiez sa domnievame, Ze pouzitie jednotlivych kognitivnych zru¢nosti kritického
myslenia, ktoré uviedla Americkd filozoficka asociacia (Facione, 1990), je nevyhnutné
v niektorych fdzach experimentu. Myslime si, Ze Ziak alebo Student mdze vyuzit’ interpretaciu
napr. vo faze, ked’ definuje problém, navrhuje moznu odpoved’ na otazku a navrhuje hypotézu,
ked’ navrhuje postup experimentu/merania alebo ked’ zaznamendva data. Analyzu moze vyuzit
napr. pri zaznamenavani a spracovani dat a vysledkov merani. Domnievame sa, Ze zru¢nosti
hodnotenie, usudzovanie a vysvetlenie moze ziak alebo Student vyuzit' takisto pri spracovani
dat a analyze vysledkov, a potom aj pri rozhodovani o odpovedi na otazku, ktoru si stanovil na
zaCiatku. Myslime si, Ze sebareguladciu mdze pouzit napr. pri navrhovani postupu, podla
ktorého by bolo mozné ngjst’ presnejsiu odpoved’ na otazku. Opat’ si mézeme vSimnut urcité
prepojenie medzi uroviou kritického myslenia a uroviiou, na akej ziak alebo Student
experimentuje. Sthlasime s nazorom Velmovskej a BartoSovica (2014), ktori hovoria, Ze ,,pri
vhodnej experimentalnej ¢innosti ziakov dochédza k rozvoju kritického myslenia.*

6 Indikatory hodnotenia kritického myslenia vo vyudovani fyziky

Pri stanovovani indikdtorov na posudzovanie urovne kritického myslenia ziakov
a Studentov vo vyucovani fyziky sme vychadzali z kognitivnych zru¢nosti kritického myslenia,
ktoré blizSie charakterizovala Americka filozoficka asociacia (Facione, 1990). Medzi zru¢nosti
zaradili interpretdciu, analyzu, hodnotenie, usudzovanie, vysvetlenie a sebaregulaciu.
Spominanu charakteristiku jednotlivych zru¢nosti sme uviedli v Casti 4.
Taktiez sme vychadzali zo $tandardu, ktory vypracovali riesitelia projektu Citanim
a pisanim ku kritickému mysleniu. Uviedli indikatory, ktoré poukazuji na to, Ze Student
pouziva kritické myslenie v matematike a prirodovednych predmetoch (Crawford a kol.,
2005):
1. Student dokazuje, Ze je schopny formulovat’ vlastni hypotézu, ktorou preukaze uréité
poznatky o danej situdcii.
2. Student ziskava, vhodne triedi, kvantifikuje a vhodne prezentuje data.
3. Student zosumarizuje aanalyzuje nové data vo vztahu k predchadzajiicim
vedomostiam.
4. Student naértne odévodnené a obhéjitené zavery z vysledkov analyzy.
5. Student vysvetli vysledky analyzy odévodnenymi a obhajitelnymi argumentmi.

Na zéklade spomenutych vychodisk stanovujeme nasledovné indikatory hodnotenia
kritického myslenia vo vyucovani fyziky:
1. Formulovanie hypotéz.
Ziskavanie relevantnych informacii a dat.
Analyza a hodnotenie ziskanych informacii a dat.
Stanovenie zaverov z vysledkov analyzy a hodnotenia.
Uvedenie argumentov, ktoré podporia stanovené zavery.
Sebaregulacia.

SARNANE el

Formulovanie hypotéz patri medzi integrované spodsobilosti vedeckej prace a cielom
formulovania je vytvorit’ odovodneny predpoklad, ktory opisuje vztahy medzi premennymi.
Hypotéza vychadza z faktov a musi byt’ overite'nd. Na kazdy jav je mozné vytvorit’ niekol’ko
hypotéz (Lapitkova akol., 2015). Podla Americkej filozofickej asocidcie je dovodenie
Cloveka, ktory dobre kriticky mysli, doveryhodné a takyto Clovek je spravidla dobre
informovany (Facione, 1990). A teda, ak ma ziak alebo Student vytvorit oddvodneny
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predpoklad, ktory vychadza z faktov, musi vyuzit’ aj kritické myslenie. Taktiez na to, aby ziak
vytvoril hypotézu, kde opiSe vzt'ahy medzi premennymi, potrebuje vyuzit aj kritické myslenie,
pretoze medzi kognitivne zru¢nosti kritického myslenia patri aj analyza, vyuzitim ktorej clovek
identifikuje vztahy, ¢o st zamysl'ané a tie, ktoré st uz dokazané (Facione, 1990). Pokial’ sa
ziak alebo Student dostane do situacie, kedy potrebuje na dany jav vytvorit’ niekol'ko hypotéz,
alebo ak pracuje v skupine, v ktorej kazdy ¢len navrhuje int hypotézu, je potrebné aby bol
flexibilny v zvéazeni alternativ. Tato vlastnost’ odbornici zaraduji medzi dispozicie, ktoré
prispievaju k rozvoju kritického myslenia (Facione, 1990).

Ziskavanie relevantnych informacii a dat patri medzi neodmysliteI'né sucasti vyu¢ovania
fyziky. Na internete alebo v kniznych zdrojoch je v sti€asnosti dostupné nespocetné mnozstvo
informacii, no na to aby ziak alebo Student nasiel tie, ktoré su pre neho relevantné, potrebuje
pouzit’ kritické myslenie. Tento proces moze byt’ zdihavy, aviak podla Americkej filozofickej
asociacie, ¢lovek, ktory dobre kriticky mysli, hl'ada relevantné informécie usilovne (Facione,
1990). Takyto ¢lovek sa taktiez zameriava na skiimanie a vytrvalo hl'ada vysledky, ktoré st tak
presné, ako to predmet a okolnosti skimania dovol'uju (Facione, 1990). Vo vyucovani fyziky
ziskava ziak alebo Student data pozorovanim, meranim alebo experimentom. Tieto empirické
metody prace aich prepojenie s jednotlivymi zru¢nostami kritického myslenia sme blizSie
charakterizovali v Casti 5. Odbornici tiez tvrdia, ze Clovek, ktory dobre kriticky mysli, je
systematicky v komplexnych zalezitostiach (Facione, 1990). Myslime si, ze tato vlastnost’ sa
mdze prejavit’ v spdsobe, akym si ziak alebo Student ziskané data zaznamena.

Analyza a hodnotenie ziskanych informacii a dat patria medzi kognitivne zrucnosti
kritického myslenia. Na to, aby mohol Ziak alebo Student analyzovat’ data, identifikovat’ vztahy
medzi nimi a nésledne ich hodnotit’ a posudit’ logicku silu medzi nimi, ich najskor potrebuje
spracovat. Vo vyuCovani fyziky sa Casto stretdvame so spracovanim dat vo forme tabulky
alebo grafu. Pri analyze a hodnoteni potrebuje byt ziak alebo Student racionalny vo vybere
a pouziti kritérii, na zaklade ktorych informacie a data posudi. Aj tato vlastnost’ zaradili
odbornici medzi dispozicie, ktorych posiliiovanie prispeje k rozvoju kritického myslenia
(Facione, 1990).

Stanovenie zaverov z vysledkov analyzy a hodnotenia je kI'aCové pri hl'adani odpovedi
na skiimanu otazku alebo pri overovani hypotézy. Podl'a Americkej filozofickej asocidcie je
clovek, ktory dobre kriticky mysli, okrem iného, nezaujaty v hodnoteni, ochotny znova
zvazovat’ a obozretny pri posudzovani (Facione, 1990). Tieto vlastnosti si vel'mi dblezité, ak
ma ziak alebo Student na zaklade analyzovanych a zhodnotenych dat vyslovit odpoved na
skiimant otazku. Pokial’ ma stanovit’ zavery z analyzy tabul’ky alebo podl'a ¢iary grafu, ktora
zostrojil tak, ze namerané data prelozil nejakou vhodnou funkciou, je vel'mi dolezité, aby bol
obozretny a zhodnotil, ¢i mdze svoje zavery zovseobecnit’ aj pre oblasti, v ktorych udaje
nenameral. Je potrebné, aby vyuzil usudzovanie a vysvetlenie, ktoré patria medzi kognitivne
zrucnosti kritického myslenia.

Uvedenie argumentov, ktoré podporia stanovené zavery je dolezita sucast’ vedeckého
poznavania. Ak mé Ziak alebo Student odévodnit’ svoje uvazovanie a prezentovat’ ho vo forme
argumentu, potrebuje uplatnit’ kognitivhu zruc¢nost kritického myslenia — vysvetlenie.
Potrebuje doverovat v procesy odovodneného skiimania, prepojit nové informécie
s predchadzajicimi vedomostami a byt obozretny pri odlozeni, vytvoreni alebo zmeneni
usudku. Aj tieto vlastnosti patria k dispoziciam, ktorych rozvoj prispieva k rozvoju kritického
myslenia (Facione, 1990).

Sebaregulacia patri medzi kognitivne zrucnosti kritického myslenia. Podl'a Americkej
filozofickej asociacie je Clovek, ktory dobre kriticky mysli, okrem iné¢ho, ochotny znova
zvazovat, Cestny, ak celi osobnym predsudkom, obozretny pri posudzovani, ale aj vytrvalo
hl'ada vysledky (Facione, 1990). Ak ziak alebo Student odpovie na skiimant otazku alebo overi
hypotézu, je dblezité, aby posudil svoje uvazovanie a myslime si, ze moze pri tom vyuzit
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spomenut¢ vlastnosti. Potrebuje sa zamysliet’ nad tym, kde ziskal informacie a ako uviedol ich
zdroje. Je dolezité, aby posudil, ¢i pouzil vhodni metddu na ziskavanie udajov a kde mohli
nastat’ chyby pri merani dat. Taktiez by sa mal zamysliet’ nad tym, akou formou zaznamenal,
spracoval a prezentoval ziskané idaje. Je dolezité, aby posudil svoje uvazovanie pri stanoveni
zéaverov auvedeni argumentov. Zhodnotil, ¢i sa na danu situdciu nemdze pozriet eSte
z nejakého iného uhlu pohladu, ktory by mohol vniest nie¢o nové do jeho uvazovania.
Pripadne navrhol nejaky iny odovodneny predpoklad, ktory opiSe iné vztahy medzi
premennymi, ak na zaklade ziskanych a analyzovanych dat, zamietol svoju pévodnu hypotézu.

Nasledne chceme na kazdy z indikatorov navrhnat' tlohy, ktoré by ho reprezentovali
a vyskumom zistit’, ¢i st navrhnuté tlohy vhodné na zistenie urovne kritického myslenia
ziakov a Studentov na réznych stupiioch vzdelavania.

7 Zaver

V ¢lanku sme sa venovali kritickému mysleniu a indikatorom jeho hodnotenia vo vyucovani
fyziky.

Z viacerych definicii kritického myslenia, ktoré sa vyskytuju v literatire, sme uviedli, ako
chapu tento pojem odbornici z Americkej filozofickej asociacie (Facione, 1990). Uviedli sme,
ako charakterizuju kritické myslenie zakladatelia Nadécie pre kritické myslenie (Paul & Elder,
2007) a zo slovenskych autorov sme spomenuli, ako chape tento pojem Kosturkova (2016).

V nasledujucej Casti sme hovorili o kritickom mysleni a prirodovednych predmetoch.
Uviedli sme, ako mdze aplikovanie empirickych metéd prace — pozorovanie, meranie,
experiment — prispiet’ k jeho rozvoju. TaktieZ sme poukazali na urcité prepojenie medzi
uroviou kritického myslenia a uroviiou, na akej ziak alebo Student pozoruje alebo vykonava
merania a experimenty.

Nakoniec sme na zaklade preStudovanej literatiry stanovili indikatory hodnotenia
kritického myslenia vo vyufovani fyziky: formulovanie hypotéz; ziskavanie relevantnych
informacii a dat; analyza a hodnotenie ziskanych informacii a dat; stanovenie zaverov
z vysledkov analyzy a hodnotenia; uvedenie argumentov, ktoré podporia stanovené zavery;
sebaregulacia. Kazdy zindikatorov sme blizSie charakterizovali auviedli, ako suvisi
s kritickym myslenim.
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