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NA UVOD

Viazené damy, vazeni panove,

doufam, Ze v letoSnim roce skon¢i vSechny velké valecné konflikty a budeme ochuzeni o rizné
medialni prezentace vSech pochybnych individui s absenci realného, v hor§im ptipad¢ az jakéhokoliv
uvazovani.

Casopis Media4u Magazine v soudasné dobé piipravuje mezindrodni védeckou konferenci Media a
vzdélavani — Media & Education 2026. Jako v minulém roce oslovime s nabidkou spoluprace katedru
didaktiky ekonomickych pfedméti Vysoké skoly ekonomické v Praze a Grigol Robakidze Universitu
v Gruzii.

Od soucasného vydani jsme ptikrocili k neptebirani odpovédnosti za kvalitu obrazkt a tabulek. Podle
pozadavkli maji autofi posilat obrazky a grafy jako ptilohu, kterou bude mozné béznymi prostredky
upravit tak, aby vysledna kvalita byla co nejlepsi. V mnoha ptipadech se tak nedéje. Proto budeme pro
dalsi vydani situaci fesit dvojim zpisobem. Pfijatelné obrazky a tabulky bez poslané ptilohy nechdme
bez tadnych tuprav. Piispévek s nekvalitnimi tabulkami a obrazky bez poslané piilohy vratime
k prepracovani s tim, Ze se termin ptipadného vydani odsune.

TeSime se na spolupréaci s Vami

Ing. Jan Chromy, Ph.D.
Séfredaktor
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Abstrakt: Prispévek se vénuje moznostem vyuziti gamifikace a virtualni reality ve vyuce na stfednich
Skolach ekonomického zaméfeni. Digitalni transformace vzdélavani vyzaduje nejen
technologické inovace, ale predevsSim pripravenost ucitelii na jejich efektivni implementaci.
Soucasti ptispévku jsou vysledky pilotniho vyzkumu, ktery mapuje postoje a piipravenost ucitelti
vybrané¢ obchodni akademie v Praze a identifikuje faktory ovlivilgjici jejich ochotu
implementovat tyto technologie. Vysledky ukazuji, ze vnimani potencialu téchto technologii neni
problém, bariérou jsou vSak nedostate¢na Skoleni a technické vybaveni. Ptispévek obsahuje
prakticka doporuceni pro integraci téchto modernich technologii do vyuky.

Abstract: The paper addresses the possibilities of using gamification and virtual reality in teaching at
secondary schools with an economics focus. Digital transformation of education requires not only
technological innovations but primarily teachers' readiness for their effective implementation.
The article presents results of a pilot study that maps the attitudes and preparedness of teachers
at a selected business academy in Prague and identifies factors influencing their willingness to
implement these technologies. The results show that perceiving the potential of these technologies
is not a problem; however, the barrier is insufficient training and technical equipment. The article
provides practical recommendations for integrating these modern technologies into teaching.

Klic¢ova slova: gamifikace, virtudlni realita, digitalni technologie, digitalni kompetence ucitelt, stfedni
skola

Key words: gamification, virtual reality, digital technologies, digital competencies of teachers, secondary
school

Uvod

Soudasny systém stfednich $kol v Ceské
republice se nachazi v kritickém pfechodném
obdobi zpohledu nastupu novych modernich
technologii a zmény preferenci k jejich vyuzivani
ze strany zaka. Generace Z, ktera do tfid vstupuje,
ma zasadné odliSny vztah k technologiim a u€ent
nez predchozi generace. Tradi¢né strukturovana
frontalni vyuka, opirajici se predevSim
o jednostranny vyklad uciva ucitelem smérem
k zakim se ukazuje jako nedostatecné motivujici
pro zaky, kterym jsou bliz§i interaktivni,
explorativni a zaZitkové orientované formy
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edukace, kterych lze dosahnout za vyuziti
modernich digitalnich technologii (Billik, 2025).

Mnoho autori se shoduje, Ze technologické
vybaveni samo o sobé neni zarukou zlepSeni
vzdélavacich vysledkti. Rozhoduyjici role ptipada
ucitelim a jejich pfipravenosti transformovat
tradicné  strukturovanou vyuku v souladu
s principy moderni pedagogické teorie. Jak
konstatuji Radianti a kol. (2020), implementace
inovativnich technologii jako je naptiklad vyuziti
virtudlni reality vyzaduje koordinovany piistup
zahrujici  didaktické inovace, technickou
infrastrukturu 1 profesiondlni rozvoj ucitelt.



V tomto kontextu lze o ekonomicky zaméfeném
vzdélavani na obchodnich akademiich hovotit
jako o oboru, ktery méa znacny potencial stat se
prakticky orientovanym oborem s vysokou mirou
praktické pfipravy za pomoci modernich
digitalnich technologii, ktera by meéla vést
k pozd¢jsimu  kvalitnimu  uplatnéni ~ zaka
v pracovnim procesu po absolvovani studia.
Gamifikace a virtualni realita maji v ramci téchto
technologii obzvlast' vysoky potencial, jelikoz

umoziuji  bezpecné simulovani  realnych
obchodnich situaci, experimentovani
s ekonomickymi  rozhodnutimi a védomé

pozorovani jejich dopadii. Presto se tyto
technologie v  Ceském  prosttedi  dosud
nevyuzivaji piili§ systematicky (Krajcovic a kol.,
2022; Krpalek a Krpalkova-Krelova, 2024).

Prispévek se zaméiuje na klicovy prvek tohoto
procesu, kterymi jsou postoje, subjektivné
vnimané sebevédomi v praci s modernimi
digitalnimi technologiemi a digitalni kompetence
uciteld. Bez hlubsiho porozuméni postojiim
uciteld, jejich ocekavanim a prekazkam, kterym
Celi totiz budou vSechny snahy o digitalni
transformaci vzdé€lavani zlstdvat povrchni a
nevyuzitelné plnohodnotn¢ v kazdodenni praxi
na Skolach ekonomického zaméfeni. Na zakladé
pilotniho vyzkumného Setfeni provedeného na
vybrané prazské obchodni akademii se piispévek
snazi odpoveédét na nasledujici otazky:

= Jaké jsou postoje uciteld k vyuzivani
gamifikace a VR ve vyuce na stfednich
Skolach ekonomického zaméreni?

= Jaké faktory rozhoduji o jejich ochoté tyto
technologie integrovat do vyuky?

= Jaké jsou hlavni bariéry, které¢ jim v tom
bréani?

Gamifikace a virtualni realita ve vzdélavani

Globalni vzdélavaci systémy se nachazeji
v prechodném  obdobi  charakterizovaném
intenzivni technologickou transformaci. V tomto
kontextu se v odbornych kruzich nejcastéji
zminuji dva inovativni  pristupy, které
fundamentalné¢ méni zpisob, jakym si Zaci
osvojuji znalosti. Jsou jimi gamifikace a virtualni
realita. Gamifikace operuje prostfednictvim
integrovani hernich principti do pedagogického
procesu, ¢imz posiluje vnitini motivaci a
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podporuje autonomni zapojeni zakl. Virtudlni
realita pak nabizi technologické prostiedky pro
vytvareni autentickych simulacnich prostiedi,
kde lze bezpetné experimentovat bez rizika
realnych dusledkt. Jejich kombinace vytvari
synergisticky efekt ve form¢ vzdélavaciho
modelu, v némz jsou zéaci transformovani
z pasivnich pfijemcti obsahu na aktivni tviirce
vlastniho uceni a prozitki s tim spojenych. Tento
posun paradigmatu piindsi nové vyzvy pro
ucitele, jejichz role se posunuje od tradi¢niho
vyucovani k facilitaci a designu ucebnich zazitka
pro zaky. Soucasné s témito technologickymi
inovacemi vznikd vyznamnd potifeba smérem
k rozvoji a systematickému budovani digitalnich
a pedagogickych kompetenci uciteld, které tvori
esencidlni podminku efektivni implementace
téchto modernich digitalnich technologii do
vyuky (Lampropoulos, 2024).

Pojem gamifikace v pedagogickém kontextu
oznaCuje  systematické zavadéni  hernich
mechanismi do vyucovaciho procesu s cilem
zvysit motivaci, zapojeni a efektivitu uceni. Mize
se jednat o jednoduché prvky jako bodovy systém
¢i zebiicky, ale také o komplexnéjsi struktury
zahrnujici tkoly s vySSi obtiznosti ¢i nastroje,
které umoznuji personalizované poskytnuti
zpétné vazby (Lampropoulos, 2024).

V kontextu ekonomického vzdéldvani ma
gamifikace specifické uplatnéni. Umoznuje
vytvafeni realistickych simulaci obchodnich
situaci, manazerského rozhodovani a
ekonomickych scénafti, ve kterych mohou
studenti experimentovat, délat chyby a ucit se
znich bez finan¢nich ¢i pracovnich nasledki.
Prikladem muize byt simulace burzy, kde studenti
investuji virtudlni prostiedky a pozoruji vysledky
svych rozhodnuti v realném case (Krajcovi¢ a
kol., 2022).

Virtudlni realita (VR) se vyznacuje specifickym
prvkem zvanym imerze, coz je subjektivni
zkusenost, kdy se uzivatel citi plné ponotfen do
digitdln€ generované¢ho prostiedi, jako by byl
fyzicky pritomen. Psychologické vyzkumy
ukazuji, Ze vyS§i stupen imerze vede
k intenzivnéj§imu  zapojeni  kognitivnich i
emocnich procesl, coZz mad piimy dopad na
zapamatovani si informaci a jejich aplikaci
v novych kontextech (Radianti a kol., 2020).

Efektivnost VR lze vysvétlit tim, ze uceni neni
pouze intelektualni proces, ale je propojeno



s fyzickou zkuSenosti. Kdyz se zdk v prostiedi
VR pohybuje, interaguje s objekty a proziva
prostorové vztahy, tim se aktivuji stejné Casti
mozku jako kdyz by to d¢€lal fyzicky. Diky tomu
se ziskané informace Iépe zapamatuji.
V ekonomickém kontextu se VR uplatiuje
zejména v simulacich obchodnich prostor,
virtualnich firem, finan¢nich trhii ¢i scénart
feseni obchodnich konfliktt, tedy v situacich, kde
vizudlni a prostorova reprezentace vyznamné
pfispiva k lepSimu porozumeéni.

Kdyz jsou gamifikace a VR kombinovany,
dochéazi k zesileni jejich jednotlivych efekti.
Lampropoulos (2024) ve svém systematickém
prehledu 112 relevantnich studii dospiva
k zavéru, ze gamifikovand VR vytvaii tzv.
"maximalizujici  edukacni  prostredi”, které
pokryva vsechny kli¢ové prvky kvalitniho uceni.
Témi podle autora jsou konstruktivni zapojeni,
kdy zak aktivné fesi problémy, socidlni interakce,
personalizace, okamzitd zpétna vazba a emocné
bezpecné prostiedi, které umoziuje
experimentovani  bez  nejrizngjSich  rizik
spojenych s rozhodnutimi v redlném prostredi.

V ekonomickém vzdélavani to mlize znamenat
naptiklad nasledujici scénar. Student si nasadi VR
bryle a vstoupi do virtudlni banky. Cilem je
spravné vést zdkaznika skrze protokol ukont,
poskytovat informace o produktech, identifikovat
jeho potfeby a navrhnout vhodné feseni. Herni
prvky piidavaji body za spravné komunikacni
prvky, plnénd casovych limitd, progresivni
skladbu ukoli od jednodusSich ptipadi
k slozitéjsSim a zebiicek srovnavajici vykony
zapojenych zékd. Imerze VR v kombinaci
s hernimi prvky tvofi silnou kombinaci, ktera
vyrazné zvysuje jak angaZzovanost a motivaci
zakd, tak dlouhodobé uchovani si znalosti (Billik,
2025; Krpalkova Krelova a kol., 2024).

Piinosy a omezeni gamifikace a VR ve
vzdélavani

Kombinace gamifikace a VR vytvafi synergicky
efekt, ktery posiluje vyhody obou pfistupi a
otevird nové moznosti pro zazitkové vzdélavani.
Tento integrovany piistup, ktery vede ke
gamifikované VR spojuje imerzni vlastnosti

virtualniho prostiedi s motivacnimi mechanismy
her (Jahn a kol., 2021).
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Studie fady autord poskytuji silné dikazy
o ptinosech kombinované aplikace gamifikace a
VR, které nize shrnuji do ucelené¢ho prehledu:

= ZvySeni motivace a zapojeni —az 92 % zaki,
ktefi prosli gamifikovanym VR programem,
uvadi vyssi miru angazovanosti v porovnani
s tradi¢nimi vyuCovacimi metodami. Toto
zvySeni se nemeni jen na subjektivni tirovni,
ale Ize jej dokumentovat skrze metriky jako
Cas vénovany uceni ¢i pocet pokusti na
splnéni tkolti (Lampropoulos, 2024).

= HIubsi porozuméni a dlouhodoba retence —
VR s vizudlni a prostorovou reprezentaci
ekonomickych konceptt zlepSuje
dlouhodobou retenci znalosti o 23 az 35 %
ve srovnani s tradi€nimi lekcemi. Tento efekt
je jesté¢ silngsi, kdyz je doplnén
gamifikacnimi prvky, které tvori periodické
opakovani obsahu a personalizované vyzvy
(Yu a Xu, 2022).

= Praktické dovednosti — bezpecné virtudlni
prostiedi umoziuje intenzivni procvi¢ovani
praktickych dovednosti bez rizika redlnych
chyb. V ekonomickém oboru je to kriticke,
jelikoZz to Zakiim umoziuje opakované selhat
v simulaci obchodniho situaci bez
jakychkoliv  vné&jsich disledkd. Ovsem
pokud tato série chyb nastava, tak tyto
technologie disponuji potencidlem pro
poskytnuti okamzité a konstruktivni zpétné
vazby, ktera ma za cil zlepsit studijni
vysledky zaki (Pukas, 2025).

= Kreativita a kritické mySleni — gamifikované
VR prostiedi, které umoziuje
experimentovani s riznymi strategiemi a
vidéni jejich dopadi v redlném Case,
podporuje rozvoj kritického mysleni a
kreativniho feSeni problémt (Krpalek a
Krpalkova Krelova, 2024).

Pies vySe uvedené piinosy existuji také mozna
omezeni pro zavadéni gamifikace a VR do
vzdélavaciho procesu. Mezi tato omezeni lze
zaradit:

* Finan¢ni naklady — pofizeni jedné ucebny
vybavené VR headsety (15-20 kust),
licencemi k aplikacim pro ekonomické
vzdélavani a vyuku dalSich predméti a
potiebnym vypocetnimi prostiedky stoji
v rozmezi 500 tisic az 2 miliont korun dle



typi a specifikace objednavky. To
predstavuje pro stiedni Skoly vyraznou
bariéru, jelikoz pracuji s omezenymi
rozpocCty (Rohlikova a kol., 2022).

= Technicka a zdravotni omezeni — kinetoza,
coz je nemoc zpusobena nesouladem mezi
tim, co oko vidi, a tim, co mozek vnima se
vyskytuje u 15 az 25 % uzivateld VR. To
vyzaduje kratka VR sezeni (maximalné 15—
20 minut), pravidelné¢ prestavky a
pravidelnou individudlni kalibraci zatizeni.
Z hlediska integrace VR do bézného
vyuCovacitho dne na stfedni Skole to
predstavuje vyrazné omezeni pro vyuziti
téchto technologii (Pukas, 2025).

= Metodickd a pedagogickd nejednotnost —
ceStina je jazykem pouzivanym méné nez 1
% globalniho edukac¢niho trhu, coZ znamena,
ze veskeré¢ kvalitni VR aplikace jsou
primarn¢ vyvijeny v anglictiné ¢i jinych
velkych jazycich. Ceska 8kola tedy &eli
vybéru: bud’ pouzivat cizojazycné materialy
(s jejich jazykovymi 1  kulturnimi
limitacemi), nebo investovat do vlastniho
vyvoje, coz je ndkladné a persondlné skoro
nerealizovatelné v prostiedi bézné stredni
Skoly (Billik, 2025; Banatova a kol., 2020).

» Nedostatecna pfipravenost ucitelt — podle
studie z ceského Skolniho prostiedi od
Banatové a kol. (2020) skoro 72 % ucitelt
uznava kritickou dulezitost digitalnich
dovednosti a pouze 28 % se citi subjektivné
ptipraveno implementovat gamifikaci ¢i VR
do vlastni vyuky. Problém neni primarné v
technickych znalostech, ale v chybéjicim
porozumeéni pedagogickému designu téchto
modernich technologii a v nejistoté ohledné
metodickych postupti pfi jejich vyuziti
(Billik, 2025).

Digitalni kompetence uditeli

Klicem k tspésné implementaci inovativnich
technologii v cCeskych Skolach je digitalni
kompetentnost ~ uciteld.  Evropsky  ramec
DigCompEdu identifikuje Sest oblasti, které¢ musi
moderni ucitel ovladat:

= pedagogicky design — schopnost navrhnout
vyuku s digitalnimi néstroji,
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= profesionalni rozvoj — reflexe vlastni praxe a
uceni se od kolegt,

= digitdlni zdroje — nalezeni, vytvofeni a
uprava online material,

* podpora zakil — motivace a zapojeni zaku,

= hodnoceni — pouziti technologii k méfeni
pokrokt studentt,

= bezpeCnost a ochrana —  vytvareni
bezpecného digitdlniho prostiedi (Cerny,
2023).

V kontextu gamifikace a virtudlni reality jsou
navrhnout lekci, ktera efektivné kombinuje herni
prvky a imerzni technologie, schopnost
reflektovat vlastni praxi a ucit se od zkuSen¢jSich
kolegt.

Billik  (2025) zdaraziiuje, Zze  samotné
technologické  vybaveni neni dostatecné.
Uciteltm, ktefi pracuji s VR a gamifikaci, chybi
nejen technické znalosti (jak VR headset funguje,
jak spustit aplikaci), ale predevs§im hluboké
porozuméni pedagogickému designu. Bez tohoto
porozuméni se technologie snadno stavaji
povrchni zalezitosti bez reédlného vlivu na kvalitu
uceni (Billik, 2025).

Vyzkumné Setieni

Uvodem bychom radi upozornili, Ze se jedna
o pilotni vyzkumné Setfeni dané problematiky,
kter¢é se odehrdlo na Obchodni akademii
Heroldovy sady v Praze v pribé¢hu fijna 2025 a
bylo zaméfeno na analyzu postojl uciteli a jejich
subjektivni pfipravenosti k vyuzivani gamifikace
a VR ve vyuce.

Cilovou skupinou byli ucitelé pasobici na stfedni
Skole ekonomického zaméfeni. V tomto kontextu
byli dotazovani v ramci pilotniho vyzkumného
Setfeni ucitelé Obchodni akademie Heroldovy
sady v Praze. Do dotaznikového Setfeni se
zapojilo 21 respondentli. Vyzkum se realizoval
prostfednictvim  anonymniho  dotaznikového
Setfeni. Distribuce dotazniku probéhla online
formou pomoci rozesilky emailti ucitelim vyse
zminéné stfedni Skoly. Vé&kové rozpéti
respondenttl bylo od 25 do 63 let s primérnou
délkou pedagogické praxe 14,8 let, coz indikuje
relativné zkuSenou skupinu uciteltl. Je dulezité
zminit, Ze respondenti byli pied vypliovanim



dotazniku rdmcové sezndmeni s problematikou
gamifikace a VR v kontextu vzdélavani. Tato
ptiprava umoznila respondentim formulovat
kvalifikované odpovédi na jednotlivé otazky.

Je podstatné poznamenat, Zze zminénd stfedni

skola

disponuje  fyzickou infrastrukturou

v podobé 5 kusit VR headsett s piislusenstvim,
coz vSak predstavuje pouze parcialni vybaveni,
které je nedostatecné pro plnohodnotné a
systematické vyuzivani v bézné pedagogické
praxi.

Dotaznik obsahoval pét hlavnich okruhti:

a)

b)

c)

d)

e)

Dosavadni zkuSenost s gamifikaci a virtudlni
realitou.

Postoje k pfinosim a prekdzkam téchto
technologii.

Sebevédomi v
technologiemi.

praci s  digitalnimi

Ochota kdalsimu vzdélavani v oblasti

digitalnich technologii.

Identifikace konkrétnich strukturdlnich a
mstitucionalnich bariér.

Nize jsou uvedeny hlavni zjisténi pilotniho
vyzkumného Setfeni v kontextil ziskanych dat
z dotaznikového Setieni.

a)

Dosavadni zkuSenosti s gamifikaci a VR —
analyza vyzkumnych dat odhaluje, Ze aktivni
zkuSenost s gamifika¢nimi pfistupy ma 38,1
% respondentt. Jejich prakticka zkusenost se
nejCastéji omezuje na elementarni herni
prvky jako jsou bodové systémy, skupinové
souté¢ze ¢i online kvizové aplikace typu
Kahoot a Mentimeter. Jedna se spise o dil¢i
aplikace  gamifikaénich  prvklh  nez
o komplexni pedagogické scénare.

ZkuSenost s virtudlni realitou je vyrazné

niz§i. Pouhych 9,5 % respondenti ji
vyzkouseli v praktické vyuce. Jejich
zkusenost se omezuje pouze na jednorazové
demonstrace nebo ukazky, nikoli na
systematickou integraci do vyucovaciho
procesu. Kombinovand forma, tedy
gamifikovand  virtudlni  realita, neni
vyuzivéna vibec.

Zvlasté znepokojujici je zjisténi, ze 38,1 %
respondentll si neni jasno, co pfesné¢ se pod
pojmem virtualni realita rozumi. Tato
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nedostate¢na  informovanost pfedstavuje
fundamentalni prekdzku jejich adopce, ktera
predchazi jakymkoliv ivahdm o metodické
implementaci a praktickém zavadéni této
technologie do vyuky.

Respondenti uvadéli nasledujici hlavni
divody pro nepouzivani zminénych
technologii. Jako nejcastéjsi diavod byla
uvedena absence VR aplikaci specifickych
pro dany predmét, uvedlo tak 76,2 %
respondentl. Druhou nejcastéj$i bariérou
byla nedostate¢na technicka infrastruktura ve
Skole, kterou uvedlo 71,4 % uciteld.
Nedostatek Casu na vypracovani novych
pfiprav. uvedlo 61,9 % respondenti.
Nejistota ohledn¢ spravnych metodickych
postupi a praktické aplikace téchto
technologii byla bariérou pro 28,6 % uciteli.

Postoje k pfinosim a prekazkdm téchto
technologii — pfestoze praktické zkuSenosti
respondentll s témito technologiemi jsou
minimalni, 85,7 % z nich vyjadfilo
presvédcent, ze gamifikace a virtudlni realita
maji vyznamny potencial pro zlepSeni
kvality vyuky a zvySeni jeji efektivity.
Ucitelé nejcastéji uvadeli nasledujici prinosy
téchto technologii:

= ZvySeni motivace a zapojeni studentll

(71,4 %).

= Zpestfeni a oziveni vyuCovacich hodin
(61,9 %).

= Lepsi zapamatovani si a pochopeni uciva
(52,4 %).

= Vytvofeni  praktickych  dovednosti
v bezpe¢ném virtudlnim prostiedi bez
rizika skute¢nych chyb (42,9 %).

Pouze 19 % respondentd zaujalo skeptické
nebo piimo odmitavé stanovisko. Tito
ucitelé argumentovali zejména tim, Ze
kvalitni pedagogicky pfistup nelze nahradit
technologiemi.

Sebevédomi v  praci s  digitdlnimi
technologiemi — v této oblasti se objevuje
prvni alarmujici zjiSténi. Pouze 33,3 %
respondentt se citilo dostatecné
kompetentnich pro praci s pokrocilymi
digitalnimi technologiemi a jejich praktickou
aplikaci ve vyuce. Zbyvajicich 66,7 %
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respondenti uvedlo, Ze se neciti plné
piipraveno pracovat s t€émito technologiemi.

Hlavnimi diivody pro nizsi sebevédomi byla
nedostatek odborného Skoleni a vzdélavani,
kterou wuvedlo 57,1 % respondenti.
Chybéjici metodické materidly a navody
v Cestiné uvedlo 42,9 % ucitelu. Nedostatek
Casu na sebevzdélavani a seberozvoj se
objevil jako ditivod u 38,1 % respondentti.
Strach z technickych problémt a jejich
ptipadného feseni pak uvedlo 28,6 % ucitelt.
Zajimavym zjisténim je skuteCnost, ze vek
respondentti nebyl hlavnim prediktorem
sebevédomi. Mezi uciteli starSimi 50 let bylo
40 % téch s vysokou mirou sebevédomi,
zatimco mezi uciteli ve véku 30 az 40 let to
bylo pouze 33 %.

Ochota k dalSimu vzdélavani v oblasti
digitalnich technologii — wvysledky této
oblasti piijemné piekvapily. Az 76,2 %
respondentll vyjadiilo ochotu absolvovat
odborné¢ Skoleni zaméfené na integraci
gamifikace a virtudlni reality do svoji
pedagogické praxe. Respondenti soucasné
zformulovali jasné preference ohledné formy
a struktury vzdé€lavaciho programu, kdy
praktické workshopy realizované piimo ve
Skole uvedlo jako preferovanou formu
vzdélavani 66,7 % respondentid. Online
kurzy s formalni certifikaci uvedlo 42,9 %
ucitell. Mentoring zkuSené¢jSimi kolegy
uvedlo 33,3 % respondenti. Vlastni
sebevzdélavani s pristupem k online zdrojim
(napt. internet, YouTube videa a Al néstroje)
uvedlo 28,6 % respondent.

Nejméné atraktivni se ukdzaly byt tradi¢ni
prednasky a seminafe poradané mimo skolni
prostredi, které uvedlo pouze 4.8 %
respondentll.

Identifikace konkrétnich strukturalnich a

institucionalnich ~ bariér — respondenti

identifikovali nasledujici klicové piekazky

(s moznosti vicecetné odpovédi):

» Nedostatek technického vybaveni a
infrastruktury (85,7 %).

= Absence  odborného  skoleni a
institucionalni podpory (76,2 %).

= Casova naro¢nost piipravy novych témat
do vyuky (61,9 %).
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» Nedostatecna technicka podpora ze strany
ICT koordinatora a absence povéfené
osoby vramci vyuzivani modernich
technologii ve vyuce v ramci Skoly (52,4
%).

=  Chybgjici ceské metodické materidly a
ptiklady dobré praxe (42,9 %).

= Finan¢ni ndklady na hardware a software
(38,1 %).

= Skeptické ¢i odmitavé postoje vedeni
Skoly (23,8 %).

Interpretace vysledki a diskuse

Tento pilotni vyzkum odkryvd vazny rozpor.
Prestoze pies 85 % uciteli ve&fi v pifinosy
gamifikace a virtudlni reality, jejich skutecné
praktické zkusSenosti s témito technologiemi jsou
velmi omezené. Tento nesoulad mezi ndzorem a
praxi vSak nemd pfic¢inu ve skepticismu nebo
v neochot¢ ucitell, ti se totiz ocitaji v situaci,
kterd je paradoxni. Jsou osobné presvédceni, ze
tyto technologie maji velky potencial pro zlepSeni
vyuky. SouCasn¢ vSak nardzeji na realné
prekazky, které jim brani tyto technologie
pouzivat. Konkrétné€ jde o nedostatecné vybaveni
Skol, chybéjici skolici programy pro uditele,
nedostatek ¢asu na piipravu novych vyucovacich
hodin a absenci Ceskych postupi a materiald,
které by jim vysvétlily, jak tyto technologie
spravné pouZivat.

Velmi dilezitym a pozitivnim zjiSténim je vSak
to, ze lehce pres 76 % uciteli je ochotno se
kontinualn¢ vzdélavat. Toto Cislo jasné ukazuje,
ze jakmile by Skoly vytvorily vhodné podminky,
mohli by se ucitel¢ stit skutenymi lidry
v modernizaci vzdélavani. Problém tedy neni
v samotnych ucitelich. Problém spociva v tom, ze
chybi podpora ze strany vedeni $kol a nejsou
vytvoreny praktické podminky, které by uciteltiim
umoznily tyto technologie zavést do své vyuky.

Na zaklad¢ zjisténi je mozné formulovat
nasledujici doporuceni:

» Technickd infrastruktura —  zavadéni
gamifikace a virtualni reality vyzaduje
holisticky a dlouhodoby piistup. Skoly by
meély postupné poridit adekvatni poc¢et VR
headsetli, minimaln¢ 20 kusi na jednu
instituci. Zaroven je tieba zajistit licencovani



kvalitnich edukacnich aplikaci a software,
ktery bude uzpusoben ceskému
vzdélavacimu prostiedi. Dulezité je také
organizovat technickou podporu a udrzbu
zatizeni. Déle je vhodné propojit novou VR
infrastrukturu se stavajicim IT systémem
Skoly pro bezproblémovy provoz.

= Profesiondlni rozvoj uciteld — nejdilezi-
t¢jSim faktorem uspéchu je dlouhodoby a
systematicky program rozvoje ucitelskych
kompetenci. Mél by obsahovat minimalné
40 hodin strukturovaného vzdélavani béhem
Skolniho roku. Program by mél kombinovat
teoreticky obsah tykajici se pedagogickych
teorii s praktickym tréninkem v praci
s modernimi technologiemi. Soucasti by m¢l
byt mentoring a osobni koucink od
zkuSen¢jSich kolegli ¢i externich lektort.
Nezbytné jsou také piilezitosti pro sdileni
prikladi dobré praxe mezi samotnymi
uciteli. Zavérecna certifikace by méla slouzit
jako  uzndni  ziskanych  kompetenci.
Respondenti v nasem vyzkumu preferuji
praktické workshopy realizované piimo ve
Skole, coz by mélo byt primarni formou
vzdélavaciho programu.

= Metodickd a pedagogickd podpora — bez
Ceskych a  prakticky  zaméfenych
metodickych materidli zlstane zavadéni
téchto modernich technologii povrchni a
neuc¢inné. M¢El by se postupné vyvinout
komplexni systém podpory. Soucasti by m¢l
byt katalog pfipravenych a otestovanych
ptiprav, minimalné¢ 20 az 30 jednotek na
kazdy predmét. Meély by byt vytvoreny
konkrétni piiklady gamifika¢nich scénait
sjasné¢ definovanymi vzdelavacimi cili.
Nezbytné¢ jsou praktické navody na
technickou administraci, evaluaci a feSeni
problému. Prospésné by bylo také sdileni
hodnoceni kvality z ¢eského Skolniho
prostredi.

= Pilotni projekty — misto ambiciézni masové
implementace je vhodné =zavadét tyto
moderni  technologie = prostiednictvim
postupnych pilotnich projekt. M¢lo by dojit
k vybéru jednoho nebo dvou predméti a

Podékovani

jedné ¢i dvou tfid pro pocatecni fazi.
Priibézna evaluace a zpétna vazba od zakt a
uciteld  bude zésadni pro postupné
vylepSovani celého systému. Postupné
rozsifovani na zéklade¢ zjiSténi snizuje riziko
selhani. Minimalizace rizika masivniho
neuspéchu a frustrace ucitelt je klicova pro
dlouhodobou udrzitelnost jejich iniciativy.

= Institucionalni podpora — vedeni Skol hraje
rozhodujici roli v uspéchu téchto iniciativ.
Meélo by zajistit pozitivni  piistup
k experimentiim s novymi technologiemi a
bezpecné testovaci prostredi pro inovace. Je
tieba vyclenit dostatecny Cas pro vzdélavani
a ptipravu uciteld a tento ¢as by nemé¢l byt
pocitdn mimo jejich uvazek. Vedeni musi
zajistit financni zdroje bud’ prostfednictvim
granti, PPP partnerstvi nebo vlastniho
rozpoctu.  Dilezit¢ je sledovat a
vyhodnocovat vyvoj implementace a aktivné
prispivat k Sifeni zjiSténi v rdmci Skoly a dale
mimo ni.

Zavér

Ceskym obchodnim akademiim se naskytaji
znacné prilezitosti k transformaci ekonomického
vzdélavani prostrednictvim gamifikace a virtudlni
reality. Technologie jsou dostupné, existuje
mnozstvi védeckych ditkazil o jejich efektivité a
ucitelé  jsou ochotni je implementovat.
Nedostatek spociva nikoliv v postojich uciteld,
nybrz v absenci praktickych piedpokladu.

Pilotni vyzkum demonstruje, Ze cilem neni
ucitele k né€emu presvédcovat, nybrz vytvorit
Jjim podminky pro realizaci jejich ambici. Ucitelé
si hodnotu téchto technologii jiz uvédomuyji.
Potiebuji néstroje, cas, systém vzd€lavani a
institucionalni podporu.

Bez této transformace ceské Skolstvi riskuje, Ze
své zaky dostate¢né nepiipravi na pracovni trh,
kde je jiz nyni digitadlni gramotnost a prace
s modernimi digitalnimi technologiemi zakladni
kompetenci. Ptispévek ukazuje, Ze transformace
je realizovatelnd, chybi ji pouze institucionalni
vile a koordinovany piistup.

Tento prispévek byl zpracovan s podporou vyzkumného projektu Fakulty financi a Géetnictvi VSE v Praze v ramci instituciondlni

podpory védy VSE IP100040
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DYSLEXIC LEARNERS AND FOREIGN LANGUAGE ACQUISITION

The Role of Computational Thinking

Martina Hoffmannova

Univerzita Karlova, Pedagogicka fakulta, Katedra germanistiky

Charles University, Faculty of Education, Department of Germanic Studies

Abstrakt: The study examines the challenges faced by children with dyslexia when learning German as
a foreign language, with a focus on computational thinking. A reliable and valid tool covering
decomposition, pattern recognition, algorithms, and logic was used to collect the data. Dyslexics
performed worse than intact learners, with the most difficulty in algorithmic thinking. Integrating
computational thinking into foreign language acquisition could offer a promising new approach.

Abstract: Studie zkouma vyzvy, kterym celi deti s dyslexii pri osvojovani néemciny jako ciziho jazyka.
Pozornost je venovana informatickému mysleni. K nabéru dat byl pouzit reliabilni a validni
nastroj pokryvajici oblasti dekompozice, rozpoznavani vzoru, algoritmii a logiky. Dyslektici
dosahovali horsich vysledkii nez Zaci intaktni, nejvetsi obtize cinily uilohy zamerené na algoritmy.
Zacleneni informatickeho mysleni do vyuky cizich jazyki by mohl byt slibny moderni pristup

vyuky.

Klicova slova: Dyslexia, German language, decomposition, algorithm, pattern recognition, logic

Key words: Dyslexie, némecky jazyk, dekompozice, algoritmus, rozpoznavani vzori, logika

Introduction

This article focuses on children with dyslexia and
the acquisition of German as a third language.
Dyslexia is a specific learning difficulty with
neurobiological characteristics. It impacts mainly
reading accuracy and spelling; typically
manifested by slow, non-fluent reading and by
problems with understanding what is read.
Dyslexia causes problems in acquiring a native
language, but it can also lead to difficulties when
learning a foreign language. However, the
question is whether children with this difficulty
can learn a foreign language while they are
already struggling with their native language.
Many studies focus on dyslexia and foreign
language acquisition to find a suitable approach
to teaching these learners and helping them
acquire a foreign language. The knowledge of
foreign languages 1is essential in today's
globalized, technologically advanced world, as it
connects people across cultures and borders. It
enables better job opportunities in the global
marketplace, where communication in a foreign
language is becoming increasingly common.
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Languages give us access to the latest
information, technologies, and resources that are
often not available in Czech. When learning a
foreign language, we inevitably become familiar
with part of the culture of that society, because
language and culture are interconnected. By using
a foreign language, we enter a new cultural
environment and slowly begin to understand it
better. In general, foreign language skills provide
us with an advantage in both our personal and
professional lives, helping us keep pace with the
rapid developments of today's world. This is
especially true in modern society, which is
permanently connected to technologies that are
changing not only the way we communicate, but
also how we work and learn. Technologies
permeate almost every aspect of our daily lives.
This revolution brings unlimited possibilities, but
also challenges, particularly in the field of
education. A new approach to teaching in schools
is being implemented through the use of modern
technologies and their integration into the
educational process. The integration of
computational thinking into the process of
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acquiring foreign languages is one example.
Computational thinking is not only used in the
field of computer science, but also in many
everyday situations. It helps us break down
complex problems into smaller parts, for
example, when planning our day or organizing
tasks. By recognizing patterns, we can better
predict recurring situations. The algorithmic
thinking helps when solving problems or
performing tasks efficiently. It manifests itself
wherever we take a specific set of steps to achieve
something or create our own procedures for
solving problems. This way of thinking helps us
better organize our time, solve problems, and
achieve our goals more effectively. These are
only a few examples of computational thinking
used in everyday life.

Theoretical Framework

Dyslexia is the most common learning difficulty,
affecting more than 10% of the population (De
Castro, 2016; Wadlington & Wadlington, 2005),
and also the most frequent specific learning
difficulty, accounting for approximately 80% of
all learning disabilities (Wang, 2025b). The APA
Dictionary of Psychology describes dyslexia as
follows: “a neurologically based learning
disability characterized by severe difficulties in
reading, spelling, and writing words, and
sometimes  in  arithmetic. ~ Dyslexia is
characterized by impairment in the ability to
process sounds, that is, to make connections
between written letters and their sounds” (APA
Dictionary of Psychology, 2018). People with
dyslexia often struggle with phonological
awareness. The issue of dyslexia has been studied
for more than 150 years. In 1868, French
physician, anatomist, and anthropologist Paul
Broca located the area in the human brain
responsible for speech, which disruption leads to
motor aphasia, named after him as Broca’s area.
In 1874, German psychiatrist and neurologist
Carl Wernicke described the area in the human
brain, named after him as Wernicke's area,
essential for the proper development and function
of speech. Disorder in this area causes sensory
aphasia. In the 19th century, Adolf Kussmaul first
introduced the term word blindness to describe
the inability to read in patients affected by brain
damage. The German neurologist Rudolf Berlin
first introduced the term dyslexia in 1887. Since
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that time, a lot of studies focusing on this problem
have been conducted, and new technologies that
allow us to monitor the brain and better
understand the processes have been developed
(Kirby, 2020). It was found that the key nodes of
the language connectome are Broca's area,
Wernicke's area, and some parts of the inferior
parietal lobule; in standard hemisphere
dominance, these areas are part of the left
hemisphere (Koukolik, p. 618, 2016). Shaywitz et
al. (2002) describe that children with dyslexia
showed impairment of neural systems dedicated
to reading associated with the posterior part of the
brain, including the parietotemporal and
occipitotemporal ~ regions. Four common
characteristics strongly indicate the presence of
dyslexia:  phonological awareness, verbal
memory, verbal processing speed, and visual
processing difficulties. Some other difficulties
associated with language aspects, such as motor
coordination, mental calculation, concentration,
and personal organisation, have been found in
dyslexics, although these are not in themselves
evidence of dyslexia (Keir, 2023). Dyslexia can
occur alone or with attention deficit hyperactivity
disorder (American Psychiatric Association,
2013). The education of these children is
challenging not only for educators but also for
learners and their families. The cooperation
among the school, the Local Education Authority,
children, and families is a necessity in the process
of educating these individuals. Schools should
apply special methods, forms, approaches,
alternative  textbooks and materials, and
compensatory aids to support the individual skills
of each learner. Hada & Vats (2022) emphasize
the importance of a multisensory approach in
developing the reading skills of dyslexic learners.
Research focuses not only on dyslexia in the
mother tongue but also on its influence on the
acquisition of a foreign language. Studies from
Spackova, Kucharska (2012), focusing on foreign
language levels acquisition in students with
specific ~ learning  disabilities; ~ Kormos,
Indrarathne deal with specific learning
differences in learning, teaching, and assessing
another language (2025), Cimermanova focuses
on English by dyslexic learners (2015), Sparks &
Granshow address the issue of the linguistic
coding deficit hypothesis. These are only a small
example of many other studies dealing problem
of foreign language and dyslexia. In the last 20
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years, there has been a new attitude to foreign
language acquisition, the integration of
technology into language education. Many
national curricula emphasize the importance of
implementing  digital skills in education.
Research in recent years indicates a new trend in
education, the implementation of computational
thinking (CT) not only into computer science but
also in other disciplines (subjects). The current
theoretical frameworks of CT show that its
cognitive principles are not limited solely to
computer science but have significant potential in
other educational domains, including foreign
language teaching. Computational thinking is
understood as a general problem-solving skill
called a 21st-century skill (Bocconi et al., 2022).
The first use of the term computational thinking
in a printed version was by Seymour Papert
(Papert, 1980). The term "computational
thinking" was again introduced into the computer
science community by Wing (2006) and has
gained significant attention. Wing emphasizes
that CT is not only for computer science, for
programmers or computer scientists, but for
everyone, and CT should be added to every
child’s analytical ability (reading, writing, and
arithmetic). She defines CT as a general way of
thinking that includes problem analysis,
abstraction, pattern recognition, and the creation
of algorithmic procedures. CT is “using
abstraction and decomposition when attacking a
large complex task or designing a large complex
system” (Wing, 2006). These processes overlap
with key mechanisms of language learning,
especially with the identification of grammatical
structures, systematization of lexical categories,
and understanding functional relationships within
sentences and discourse. Meanwhile,
computational thinking skills are strengthened,
which impacts communicative language teaching
and learning. Although computational thinking
has its importance in science education, its
significance in language teaching remains scarce
(Yu et al., 2024). There are many definitions of
CT; all of them have something in common. CT
can be classified into four main groups (Lodi,
2020). These are mental/ thought processes,
methods, practices, and transversal skills. To
mental/ thought processes belong algorithmic
thinking, logical thinking, problem
decomposition and modularisation, abstraction,
pattern recognition, and generalisation. Methods
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are meant for automation, data collection,
analysis and representation, parallelisation,
modelling and simulation, analysis and
evaluation, and programming. Practice involves
experimenting, iterating, tinkering, testing and
debugging, reusing, and remixing. Transversal
skills  include  design and  creation,
communication and collaboration, reflection,
learning, meta-reflecting, understanding the
world computationally, being tolerant of
ambiguity, and being persistent when dealing
with complex problems. It is believed that CT can
be related to foreign language acquisition because
there are a lot of things in common, such as
pattern recognition, decomposition, abstraction,
generalization, and  algorithmic  thinking
(Rottenhofer et al., 2022). Decomposition is
defined as the process of breaking down a
problem into its sub-components (Rich et al.,
2019). It is used in all language skills like reading,
writing, listening, and speaking. It helps students
to break down complex language tasks into
smaller, manageable pieces and then put them
back together into fluent use. It reduces the
feeling of being overwhelmed and improves
remembering. The pattern recognition helps to
identify similarities or recurring patterns to
simplify and solve complex problems effectively
(Rosali & Suryadi, 2021). It is about noticing
recurring structures and regularities in the
language. Pattern recognition is very useful in
learning a foreign language because it allows us
to understand language structures more quickly
and form new sentences without having to learn
everything by heart. Algorithmic thinking is a
process that uses step-by-step procedures,
requires inputs, and produces outputs (Lehmann,
2023). The use of algorithms in language
teaching involves the gradual and systematic
application of procedures that enable effective
acquisition, practice, and use of a foreign
language. Logical thinking is understood as a
rational process of the brain by which people find
correct conclusions. Logic reasoning, like a
cognitive central component, depends on the
theories of understanding, memory, learning,
visual perception, planning, problem solving, and
decision-making (Serna & Serna, 2015).
Therefore, CT can be effectively used in foreign
language acquisition when utilizing algorithmic
thinking, for example, by learning grammatical
structures, recognizing patterns in vocabulary
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acquisition, and employing logical reasoning in
language comprehension (Yu et al., 2024).

Since computational thinking is connected to
cognitive abilities, in this study, attention is paid
not only to intact students, but also to students
with disabilities, who are known to have
potentially weakened cognitive abilities.

Metodology

For this research, a group of 48 students
diagnosed with dyslexia was chosen by the Local
Education Authority of Hradec Kralové in 2024.
The sample covered all children in the Hradec
Kralové Region meeting the criteria for
participation in the study. Finally, 47 of them
participated in the study, formed an experimental
group, and represented at least 10% of the entire
population. The control group consisted of 47
intact peers. The criteria for participation in the
study were as follows: Czech as a first language,
English as a second language, German as a third
language; the 9" grade of lower-secondary
schools in the Hradec Kréalové region; and
intellect within the norm. Inclusion criteria in the
experimental group required a diagnosis of
dyslexia, while the control group consisted of
students with no learning disabilities. None from
the experimental group had an individual
educational support plan; educators were
provided with recommendations from the Local
Education Authority. A Valid and reliable test of
the German language was used for testing, with
Cronbach's alpha 0.888 (see Table 1). The testing
tool was created based on teaching materials used
in teaching German as a foreign language at
Czech lower secondary schools, the difficulty of
the testing tool corresponds to the Czech
education plan for learning a second foreign
language at lower secondary schools, which
means, according to the Common European
Framework of Reference for Languages, level Al
(Common European Framework of Reference for
Language Skills | Europass, n.d.). Bloom's
taxonomy (Krathwohl, 2002) was also considered
when placing items in the test. The testing tool
focusing on thinking strategies (decomposition,
pattern recognition, use of an algorithm, and
logical thinking) consists of 10 items. The study
aimed to find out whether learners with dyslexia
achieve the same results as intact learners; to
identify which area of computational thinking
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dyslexic children achieve the best results in, and
which part is the most challenging for them.

The data was processed using IBM SPSS.

Results

The testing tool, focusing on decomposition,
pattern recognition, logical thinking, and the use
of an algorithm, was used when data collection.
In each part, it was possible to achieve 15 points.
The whole test was scored by 60 points. The
Cronbach’s Alpha of 0.888 indicates the high
reliability of the testing tool (see Table 1). Mann—
Whitney U test was conducted to compare the
distributions of the two groups, the experimental
group (SLD), and the control group (CG). The
results showed a statistically significant
difference between the groups. Specifically, the
analysis yielded a Mann—Whitney U = 2.500,
with a corresponding standardized test statistic
7 =-8.34;p <0.001 (see Table 2). A large effect
size, r = 0.86, suggests a strong and meaningful
group difference. The CG demonstrated a
substantially higher mean rank (M_rank CG =
=70.95) than the SLD group (M _rank SLD =
=24.05), indicating that participants in the control
group generally scored higher while those in the
SLD group tended to score lower across the
distribution (see Figure 1). In items focusing on
decomposition achieved dyslexic learners
52.77 % success rate, compared to intact learners
who gained 92.06 % (see Table 3). Also, a Mann—
Whitney U test indicated a significant difference
between the experimental and control groups,
U=925,7Z=-774, p <.001, with a very large
effect size r = .80, M_rank SLD = 25.97, and
M rank CG = 69.03 (see Figure 2). A weaker
performance in  decomposition  suggests
difficulties in breaking complex problems into
manageable parts. This aligns with previous
research indicating that learners with dyslexia
often struggle with working memory, sequencing,
and organization, all of which are essential for
analytic problem breakdown. In items targeting
pattern recognition gained dyslexic learners
55.60 % success rate, the control group 90.78 %
(see Table 4). The significant difference confirms
Mann—Whitney U test results, U = 121.5,
Z=-1748,p<.001, M rank SDL = 26.59, and
M rank CG = 68.41 (see Figure 3). The effect
size was immense, r = .77, indicating a substantial
performance difference between the groups.
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Lower scores in pattern recognition similarly
reflect challenges in identifying regularities,
categorizing  information, and  forming
generalization skills often affected by cognitive
processing limitations associated with learning
difficulties. In items focusing on logic, dyslexics
achieved a 52.91 % success rate compared to
intact learners, who achieved 91.91 % (see Table
5). A Mann—Whitney U test revealed a significant
difference in logical thinking between students
with dyslexia and intact learners, U = 163.5, Z =
—7.27, p <.001. The effect size was very large, r
= .77, and the mean rank, M_rank SLD =26.95,
and M_rank CG = 68.05 (see Figure 4). Logical
reasoning relies heavily on cognitive processes
such as inference, rule-based thinking, and the
ability to manipulate abstract information. The
items focused on algorithms provided the most
difficulty for dyslexic learners, who achieved
only 32.48 % success compared to intact learners
with 91.63 % (see Table 6). A Mann—Whitney U
test showed an important difference in algorithm
use between students with dyslexia and intact
children, U =5.5, Z=-8.36, p <.001. The effect
size was extremely large, r =.86, M_rank SLD =
24.12, and M_rank CG = 70.88 (see Figure 5).
Algorithmic  thinking requires integrating
multiple components: sequencing, planning,
working memory, and the ability to translate a
problem into an ordered set of executable steps.
The particularly strong deficit in this area
suggests that algorithmic thinking seems to be the
most challenging computational-thinking area
with regard to dyslexic learners. Table 7

Table 3 Compare Means Decomposition

Decomposition
Mean N Std. Deviation
CG 13.8085 | 47 1.63705
SLD 7.9149 47 2.92537
Total 10.8617 | 94 3.78623

Table 4 Compare Means Pattern Recognition

Pattern recognition

Mean N Std. Deviation
CG 13.617 47 1.45293
SLD 8.3404 47 2.89885
Total 10.9787 | 94 3.49801
Table 5 Compare Means Logic
Logic
Mean N Std. Dev.
CG 13.7872 | 47 2.14614
SLD 7.9362 47 3.05318
Total 10.8617 | 94 3.94206

Table 6 Compare Means Use of Algorithm

Algorithm

Mean N Std. Deviation
CG 13,7447 | 47 1,39047
SLD 4,8723 47 3,17166
Total 9,3085 94 5,08165

Table 7 Mann-Whitney U Test compared

Statistics Mann-Whitney U Test — items compared

U Z p-value | R
compares the Mann-Whitney U Test results of all Decomposition | 92.5 | -7.74 | <001 | 0.80
testing areas. Pattern L5 548 | <001 | 077
Recognition
o . Ifﬁi‘iillg 1635|927 | <001 | 077
Table 1 Reliability Statistics Algorithm 53 536 | <00l 1086

Reliability Statistics
Cronbach's Alpha N of Items
0.888 10

Table 2 Mann-Whitney U Test
Independent-Samples Mann-Whitney U Test Summary

Total N 94
Mann-Whitney U 2.500
Wilcoxon W 1130.5
Standard Error 2.500
Standardized Test Statistic 132.098
Asymp. Sig. (2-tailed) -8.342
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Mann-Whithey U Test
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Figure 5 Mann-Whitney U Test Algorithm

Discussion

The results presented in the article show that
integrating computational thinking into the
process of foreign language acquisition represents
a promising direction that meets the needs of
education in the 21st century. Modern
technologies are fundamentally transforming
both how students learn and the role of the teacher
in the classroom. In this context, computational
thinking does not function merely as an isolated
computer science skill, but rather as a transversal
competence capable of enriching a wide range of
humanities disciplines, including language
education. This perspective is in line with the
Strategy for Education Policy in the Czech
Republic, which identifies the development of
digital competence as one of its priority areas,
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referred to as Digital Education. Digital
technologies are expected to serve as tools for
introducing new methods and forms of teaching
and assessment. They also make it possible to
increase the effectiveness of instruction,
individualize learning according to students’
needs, and enhance the overall efficiency of
educational approaches (Fry¢ et al., 2020).

Conclusion

The purpose of this study was to examine
differences in computational thinking skills
between children with dyslexia and intact
children. Across all four areas assessed,
decomposition, pattern recognition, logic, and
algorithmic thinking, the results consistently
showed that the experimental group performed
significantly lower than the control group. In
pattern recognition tasks, students with dyslexia
achieved the best results compared to other tested
areas. Working with algorithms was the most
challenging area for dyslexic learners. The results
indicate that computational thinking is not a
uniform skill but is influenced by underlying
cognitive mechanisms commonly affected in
specific learning difficulties, such as processing
speed, working memory, and executive
functioning. Dyslexic learners may benefit from
scaffolded tasks, visual supports, chunking
strategies, and explicit teaching of step-by-step
reasoning. The test of thinking strategies can help
educators to strengthen thinking strategies in
which children were successful, and work on
those strategies that were causing problems, and
strive to improve them. Test results can help
educators to support an individual approach when
teaching a foreign language. As mentioned in the
introduction, computational thinking can help not
only in teaching/learning foreign languages, but

Resources

its implementation into the educational process
will also support individuals in solving everyday
situations and problems.

Limitations of the Study

There may be students with dyslexia in schools
who have not been diagnosed and are therefore
not included in the study; however, this only
affects a small number of students. However, the
number of students involved is statistically
sufficient for the primary aim of the study.

Acknowledgment

Many thanks to the Local Education Authority, to
all participating schools, their principals,
teachers, and learners for their valuable
cooperation and willingness to participate in the
testing.

Declaration of Conflicting Interests

The author declared no potential conflicts of
interest with respect to the research, authorship,
and publication of this article.

Ethical and Consent Statement

I certify that all subjects involved in this study
have consented to participate. The research was
conducted in accordance with the principles of
international ethical standards.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

BOCCONI, S., CHIOCCARIELLO, A., KAMPYLIS, P., DAGIENE, D. Reviewing Computational
Thinking in Compulsory Education. Seville: Luxembourg: Publications Office of the European

Union, 2022.

Cimermanova, 1. (2015). Teaching English as a Foreign Language to Dyslexic Learners. In: Teaching
Foreign Languages to Learners with Special Educational Needs. ISBN 978-80-558-0941-0.

Common European

Framework of

Reference for Language skills.

https://europass.europa.eu/en/common-european-framework-reference-language-skills. [n.d.].

Navrat na obsah

16



DE CASTRO, John M. Improve Reading with Dyslexia and ADHD with Mindfulness. Online.

Contemplative Studies. [n.d.]. Available from: http://contemplative-
studies.org/wp/index.php/2016/07/07/improve-reading-with-dyslexia-and-adhd-with-
mindfulness/

FRYC, J.; MATUSKOVA, Z.; KATZOVA, P.; KOVAR, K.; BERAN, J. et al. Strategie vzdélavaci
politiky Ceské republiky do roku 2030+. Praha: Ministerstvo Skolstvi, mlddeze a télovychovy,
2020. ISBN 978-80-87601-46-4.

HADA, S. S., VATS, N. Role of Multisensory Instruction Approach in developing reading skill of
students with dyslexia. NeuroQuantology, vol.20 (November 2022), no.15. DOI
https://doi.org/10.48047/NQ.2022.20.15.NQ88682

KEIR, W. Addressing core features of dyslexia — Phonological awareness. Online. Dyslexia UK.
November 2023. Available from: https://www.dyslexiauk.co.uk/addressing-core-features-of-
dyslexia-phonological-awareness/.

KIRBY, P. Dyslexia debated, then and now: a historical perspective on the dyslexia debate. Online.
Oxford Review of Education, vol. 46 (July 2020), no. 4, pp. 472—486. ISSN 1465-3915. Available
from: https://doi.org/10.1080/03054985.2020.1747418.

KORMOS, J., INDRARATHNE, B. Specific learning differences in learning, teaching, and assessing
additional languages. Online. Language Teaching, July 2025, pp. 1-25. ISSN 1475-3049.
Available from: https://doi.org/10.1017/s0261444825100803.

KOUKOLIK, F. Socialni mozek. Karolinum, 2016. ISBN 9788024628677. Dostupné také z:
https://www.bookport.cz/kniha/socialni-mozek-7061/.

KRATHWOHL, D. R. 4 Revision of Bloom's Taxonomy: An Overview. Online. Theory Into Practice,
vol. 41  (November  2002), no.4, pp.212-218. ISSN  1543-0421. Available
from: https://doi.org/10.1207/s15430421tip4104 2.

LEHMANN, T. H. How current perspectives on algorithmic thinking can be applied to students’
engagement in algorithmatizing tasks. Online. Mathematics Education Research Journal, June
2023. ISSN 2211-050X. Available from: https://doi.org/10.1007/s13394-023-00462-0.

LODI, M. Informatical Thinking. Online. OLYMPIADS IN INFORMATICS, December 2020, pp. 113—
132. ISSN 2335-8955. Available from: https://doi.org/10.15388/101.2020.09.

MORRIS, A. S., JOHN, A, HALLIBURTON, L.A., MORRIS, M.D.S., ROBINSON, L. R., et
al. Effortful Control, Behavior Problems, and Peer Relations: What Predicts Academic Adjustment
in Kindergartners from Low-Income Families? Online. Early Education & Development, vol. 24
(August 2013), no. 6, pp. 813-828. ISSN 1556-6935. Available
from: https://doi.org/10.1080/10409289.2013.744682.

PAPERT, S. Mindstorms: Children, Computers, and Powerful Ideas. Basic Books, 1980. ISBN
9781541675100.

RICH, P.J., EGAR, G. ELLSWORTH, J. A Framework for Decomposition in Computational
Thinking. ITiCSE '19: Proceedings of the 2019 ACM Conference on Innovation and Technology in
Computer Science Education, July 2019. Availeble from: https://doi.org/10.1145/3304221.33197.

ROSALL D. F., SURYADI, D. An Analysis of Students’ Computational Thinking Skills on The Number
Patterns Lesson during The Covid-19 Pandemic. Online. Formatif: Jurnal Ilmiah Pendidikan
MIPA, vol. 11 (November 2021), no. 2. ISSN 2502-5457. Available
from: https://doi.org/10.30998/formatif.v11i2.9905.

ROTTENHOFER, M., KUKA, L., LEITNER, S., SABITZER, B. Using Computational Thinking to
Facilitate Language Learning: A Survey of Students’ Strategy Use in Austrian Secondary
Schools. IAFOR Journal of Education: Technology in Education, vol. 10 (2022), no. 2. Available
from: https://eric.ed.gov/?1d=EJ1359936.

Navrat na obsah 17



RUBI, E. What Are Specific Learning Disorders? Online. Psychiatry.org - Home. 2025. Available
from: https://www.psychiatry.org/patients-families/specific-learning-disorder/what-is-specific-
learning-disorder.

SERNA, E. M., SERNA, A. Knowledge in Engineering: A View from the Logical Reasoning. Online.

International Journal of Computer Theory and Engineering, vol. 7 (August 2015), no. 4, pp. 325—
331. ISSN 1793-8201. Available from: https://doi.org/10.7763/ijcte.2015.v7.980.

SHAYWITZ, A., SHAYWITZ, S. E.,, PUGH, K. R.,, MENCL, W. E., FULBRIGHT, R. K.t
al. Disruption of posterior brain systems for reading in children with developmental dyslexia.
Online. Biological Psychiatry, vol. 52 (July 2002), no. 2, pp. 101-110. ISSN 0006-3223. Available
from: https://doi.org/10.1016/s0006-3223(02)01365-3.

SPARKS, RICHARD L., and LEONORE GANSCHOW. Foreign Language Learning Differences:
Affective or Native Language Aptitude Differences? Online. The Modern Language Journal, vol. 75
(March 1991), no. 1, pp. 3—16. ISSN 0026-7902. Available from: https://doi.org/10.1111/;.1540-
4781.1991.tb01076.x.

SPACKOVA, K., KUCHARSKA, A. The Aequisition of a Foreign Language among Pupils with Specific
Learning Disorders. Pedagogika, vol. 1 (2012), p. 14.

WADLINGTON, E., WADLINGTON, P. (2005). What educators really believe about dyslexia. Reading
Improvement.

WANG, Y. (2025b). Teaching English as a Foreign Language to Dyslexic Chinese Students: A
Systematic Literature Review Method for Building an Effective Learning Environment. Journal of
Sociology and Education, 1(3). Availeble from: https://doi.org/10.63887/jse.2025.1.3.6

WING, J. M. Computational thinking. Online. Communications of the ACM, vol. 49 (March 2006),
no. 3, pp. 33-35. ISSN 1557-7317. Available from: https://doi.org/10.1145/1118178.1118215.

YU, X., SOTO-VARELA, R., GUTIERREZ-GARCIA, M. A. How to learn and teach a foreign
language through computational thinking: Suggestions based on a systematic review. Online.
Thinking Skills and Creativity, vol. 52 (June 2024), p. 101517. ISSN 1871-1871. Available
from: https://doi.org/10.1016/j.tsc.2024.101517.

Kontaktni adresa

Mgr. et Mgr. Martina Hoffmannova

Univerzita Karlova, Pedagogicka fakulta, Katedra germanistiky
Ovocny trh 560/5, Praha 1, Czech Republic

ORCID ID: orcid.org/0000-0002-1329-1578

e-mail: martina.hoffmannova@uhk.cz

Navrat na obsah 18


https://www.psychiatry.org/patients-families/specific-learning-disorder/what-is-specific-learning-disorder
https://www.psychiatry.org/patients-families/specific-learning-disorder/what-is-specific-learning-disorder
https://doi.org/10.1111/j.1540-4781.1991.tb01076.x
https://doi.org/10.1111/j.1540-4781.1991.tb01076.x

CHALLENGES RELATED TO ASSESSING AND EVALUATING STUDENTS'
KNOWLEDGE AND SKILLS DURING DISTANCE EDUCATION

Nana Makaradze - Marine Gurgenidze - Nani Mamuladze - Tsira Kapanadze - Tamila Dilaverova

Batumi State University, Georgia - BAU International University Batumi, Georgia

Statni univerzita v Batumi, Georgia - BAU mezindrodni univerzita Batumi, Georgia;

Abstrakt: Assessment is a key part of university learning and should reflect students’ real proficiency
and outcomes. The pandemic showed online teaching can sustain education, but it also created
major challenges in verifying knowledge and practical skills. This article presents the research and
offers recommendations to address these issues.

Abstract: Hodnoceni je klicovou soucasti univerzitniho vzdeélavani a mélo by odrazet skutecné znalosti a
vysledky studentii. Pandemie ukdzala, Ze online vyuka miize vzdelavani udrzet, ale zaroven
zpiisobila velké vyzvy v oveérovani znalosti a praktickych dovednosti. Tento clanek predstavuje
vyzkum a nabizi doporuceni k reseni téchto problémai.

Klic¢ova slova: Distance Education, Assessment, Teaching Methods, Skills

Key words: Distancni vzdelavani, Hodnoceni, Vyukove metody, Dovednosti

Introduction

In Georgia, as well as in every other country in
the world, the COVID-19 pandemic introduced a
new reality. Almost all fields, including
education, encountered significant obstacles.
Under the conditions of the pandemic, online
education proved to be a rapid, efficient, and
viable alternative to sustain the educational
process. Even though Georgia had several
decades of experience with online education and
was well-equipped to handle the demands of
remote learning, some issues persisted in various
forms.

It is true that the distance learning format
waswidely adopted during the pandemic, but the
knowledge acquired during this time served to
underscore the value of incorporating distance
learning components into the educational process
and the effective use of these resources in the
future, both within the formal and non-formal
educational frameworks, whether in response to
emerging opportunities or urgent needs (For
instance, to promote teachers' professional
development, to implement training or short-term
certificate programs, to integrate a portion of the
curriculum at the second and third levels of higher
education, etc.). The aforementioned teaching-
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learning approach facilitates access for those who
are employed, reside in rural areas, or live with
disabilities, enabling to obtain relevant education
and up-to-date information in the field. This is
further supported by the amendments introduced
in 2020 to the main documents regulating general
and higher education levels in Georgia — namely,
the Law of Georgia ,‘On General Education" and
"On Higher Education" -which introduced
relevant provisions regarding distance learning.
Therefore, we believe the topic continues to be of
significant relevance.

How was the student's theoretical knowledge and
developed skills assessed in a clear, relevant, and
objective manner? This paper was based on a
discussion and exchange of views on a number of
topics, including group work, midterm, and final
exams, the Kinds of tasks that were deemed
effective, whether they offered a chance to
prevent academic misconduct, the obstacles that
evaluators and students themselves faced, and the
strategies that can be employed to address the
issues that were noticed.

Distance learning has a long and well-
documented history. The earliest recorded
instances date to when Boston teacher Caleb
Phillips proposed that students use weekly mailed
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lessons. British educator Isaac Pitman began
offering correspondence classes in shorthand in
the 1840s. The University of London formally
launched distance learning in 1858 (Bozkurt,
2019; Kovanovic, Gasevic, Joksimovic. 2015).

With  advances in  information  and
communication technologies, traditional
correspondence-based education was
progressively supplanted by electronic forms of
instruction. The 1999 seminar conducted in Los
Angeles is credited with coining the term "e-
learning" (Anderson 2011). Since then, distance
learning techniques and resources in higher
educational institutions have been gradually but
actively taking root. During the pandemic crisis,
which presented significant obstacles for
education in Georgia as well as across the globe,
its significance throughout the world became
even more pertinent. Online learning has
developed into a quick and reliable way to
continue education throughout this time. At
Georgia's higher education level, there was not
much experience teaching in electronic format
during this time. In 2011, the country's higher
education institutions formally permitted the use
of electronic teaching (Law of Georgia on Higher
Education, 2011). Nonetheless, experimental
online courses created under the auspices of the
"E-learning in the Caucasus" initiative have been
offered in a number of universities since 2008. At
Tbilisi State University, the hybrid (in-
person/distance)  teaching  approach  was
introduced in 2009. At the Technical University's
Faculty of Physics and Mathematics, a virtual
laboratory was established to facilitate remote
administration of virtual examinations. Ilia State
University has offered free online courses in a
number of subjects since 2014. Distance learning
components have been used by Batumi State
University for its master's program in Educational
Administration since 2012 (The program was
developed in collaboration with the University of
California, Los Angeles, and Ilia State
University).  Given that not all Georgian
universities or educational programs have any
experience with distance learning, it is interesting
to know what issues were raised during the online
learning phase and how well the universities
handled the difficulties associated with it.

Research into the distance learning process, the
analysis of its outcomes and the identification of
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strengths and weaknesses, which together inform
attitudes toward distance learning and guide
improvements in its implementation, are driven
by the development of modern technologies, the
increasing frequency and quality of technology
use, and the unavoidable need to rely on such
modes of instruction in emergency situations
(such as during the COVID-19 pandemic).

Studies show that flexibility, convenience, and
availability (in terms of finances, time, and
distance) are among the benefits of distance
learning, as is manageability (selecting the
optimal learning environment, location, and
scheme); Acquaintance with the latest
achievements of information and communication
technologies, opportunities to use them, various
methods of transferring educational materials,
continuity in teaching and learning, and the
growth of autonomous learning abilities.

Weaknesses primarily pertain to the ability to use
contemporary technology, in-person interactions
with lecturers and professors, the development of
students' practical skills, the selection and
application of evaluation criteria, and issues
related to social interactions and student life.
Technical, administrative, academic, social,
interpersonal, and other barriers accompanying
distance learning are also noteworthy (Berge
1995, Spedding 2003, Hara and Kling 1999).
Even though in-person instruction has resumed in
the post-pandemic period, the experience gained
has made it pertinent to recognize the value of
incorporating distance learning components into
the educational process and to effectively use
them going forward, both in formal and informal
education, when the need or opportunity arises
(For instance, in order to promote the professional
development of teachers, to implement training or
short-term certificate courses, to implement a part
of the educational component at the second and
third levels of higher education, for integration
into the international educational space, etc.).

The challenges and obstacles associated with the
distance education process are numerous and
multifaceted.  Identifying the  difficulties
university lecturers have encountered in verifying
and assessing students’ knowledge and skills
through distance learning is particularly
important, since assessment constitutes one of the
core and indispensable components of the
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educational process, enabling the measurement of
learning outcomes.

The reduction of the duration of practical lessons,
the difficulties of developing the student's
practical skills, the inability to monitor each
group during group work, online midterm, and
final exams without observing, the degree of
difficulty in objectively evaluating students, and
potential future issues with using distance
learning in higher education - determining these
concerns served as the foundation for the
research.

Research questions:

= How and to what degree was it feasible to
objectively, clearly, and pertinently evaluate
the student's gained skills and theoretical
knowledge throughout distance education?

= What types of assignments were deemed
more effective during group work and
midterm/final exams, and did they give
possibilities for academic misconduct
prevention?

= What obstacles did the evaluators and
students encounter during the evaluation
process, and how may the highlighted
problems be solved?

Research Aim:

Identification of issues with the examination and
assessment of students' knowledge and skills in
the distance learning format.

Methods:
=  questionnaire survey;
= Content analysis;

= Data analysis;

Research tools:
= Questionnaire for students;
= Questionnaire for lecturers;

= Content analysis tools: include evaluation
criteria for approaches/methods/strategies
used during seminars, criteria  for
determining the effectiveness of mechanisms
used by lecturers for checking and evaluating
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student’s knowledge and skills, assignment
evaluation criteria, and criteria for evaluating
student tasks, results of assessments and

related feedback within the course
framework.
Research

To answer the research questions, it was deemed
necessary to determine the following during
distance learning:

= Variety of approaches/methods/strategies
used in seminars;

= Effectiveness of mechanisms for checking
and evaluating students' knowledge and
skills;

= Use of academic integrity protection
mechanisms in the evaluation process;

= Degree of completeness and clarity of
reflection of students' achievements and
problems in comments made by the lecturer
for the purpose of feedback.

The study was conducted in three stages. The first
stage involved a survey of students. We attempted
to analyze students' attitudes toward online
education and identify current concerns using a
questionnaire survey. 575 students took part in
the research. 79.3% of them were female, while
20.7% were male (Chart #1).

STUDENT'S GENDER

CHART #1 Gender and age of the students
participating in the study.

The age distribution of the students participating
in the study is 95.7% under 30 and 4.3% over 30.
Because the research problem is related to the use
of technology during online education and the
level of digital competence of students
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participating in the process, this indication has
specific relevance for our research (Chart #2).

Student'sAge

4.30%

‘. = Under 30

Above 30
95.70%

CHART #2 The age of the students participating
in the study

Based on the analysis of the research results, the
following was revealed

To be actively involved in the learning
process, 59% of students completely agreed,
29.6% partially agreed, 11.4% disagreed,
and No one refrained from answering. (In the
comments, technical issues were frequently
highlighted as impeding the learning
process).

44.4% of students polled were satisfied with
distance education, 33.3% were dissatisfied,
and 0.3% did not respond at all.

53.5% of students completely agreed with
the lecturers' orientation on the development
of practical skills; 30.1% agreed partially;
16.4% disagreed; No one refrained from
answering

30.04% of the questioned students were
completely satisfied with the lecturers'
employment of various strategies during
practical lessons; 44.4% were less satisfied,
and 25.56% were dissatisfied.

44.4% of students entirely agreed with the
transparency of evaluation criteria, 37.03%
mostly agreed, 18.57% disagreed, No one
refrained from answering

41.48% of students completely agreed with
the efficiency of the lecturers' knowledge and
skill checking and evaluation methods, as
well as the transparent and objective
assessment of each student; 37.03% partially
agreed; 21.49% disagreed; No one refrained
from answering;
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= 43.7% of students completely agreed with
the selection of activities by lecturers that
accurately measured each student's capacity
to work independently; 37% slightly agreed;
19.3% disagreed; No one refrained from
answering;

= 57% of students evaluated the format of
conducting midterm and final exams
favorably; partially - by 30.3%; disagreed -
by 12.7%; No one refrained from answering;

= 43.7% of students completely agreed with
the lecturers' clear and understandable
comments regarding strengths and faults
during the current, midterm, and final
evaluations. partially - 27%; did not agree -
29.3%, no one refrained from answering;

= 54.4% of students completely agreed with
the completion of tasks during the current
evaluations while adhering to academic
integrity; 30.5% partially agreed; 15.1%
disagreed, and no one declined to respond,;

= 48.3% of students entirely agreed to pass the
midterm exam in accordance with academic
integrity; 31.5% partially agreed; 20.2%
disagreed; no one refrained from answering;

= 47.3% of students completely agreed to pass
the final exam in compliance with academic
integrity; partially - 30.5%; did not agree -
22.2%, no one refrained from answering.

Analyzing the findings of the students' research
revealed that:

= Most students have a positive attitude toward
online education.

= A significant number of students declare that
throughout online teaching, lecturers were

focused on developing students' practical
skills.

* During practical/seminar classes, lecturers
infrequently used multiple teaching/learning
methodologies, tactics, or strategies;

= For several students, the evaluation criteria
were unclear; the provided comments did not
provide a clear picture of the strengths and
shortcomings of the completed work, did not
serve a developmental purpose, and could
not assist the student in improving the
learning process.
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= Problems related to the protection of
academic integrity were also observed.

In the second stage of the study, lecturers and
teachers participated in an online survey. The
research involved 123 participants. 70.1% of
them were women and 29.9% were men (Chart
#3).

GENDER AND AGEOF THE LECTURERS
TEACHERS

CHART #3 Gender and age of the lecturers-
teachers participating in the study

39.4% of respondents were aged 30 to 44, 53.7%
were aged 45 to 64, and 6.9% were over the age
of 65 (Chart # 4).

The age of the lecturers-teachers

ABOVE 65

FROM 45-TO 64

ROM 30- TO 44

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

CHART #4 The age of the lecturers-teachers
participating in the study

The questionnaire survey of lecturers-teachers
was designed to explore the feasibility of
applying various approaches/methods/strategies
during online lectures, as well as the mechanisms
for assessing knowledge as well as skills at
seminars.

= The first question on the questionnaire was
concerning students' active participation in
the learning process while distance learning.
The results obtained for the aforementioned
question are congruent with the results of the
students' responses. In this case, too, the
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respondents' comments identified technical
problems as the primary impediment to the
learning process.

Only 47.5% reported wusing several
approaches/methods/strategies during
practical seminars. 46.7% said they couldn't
alter it. 5.8% declined to answer. We have
noticed that monotonous lectures-seminars
impair  students' motivation, affecting
attendance and performance.

45.9% entirely agreed with the lecturers'
orientation on the development of practical
skills;  35.5% slightly agreed; 18.6%
disagreed; and no one declined to answer. It
should be noted that one of the challenges of
distance education was the development of
practical skills among students.

35.7% of respondents completely agreed
with the proper assessment of each student's
knowledge and skills during the practical
work/seminar and conformity with the
evaluation criteria, 30.3% partially agreed,
and 34% of the interviewed lecturers-
teachers disagreed. The acquired results
clearly show that the knowledge and skills
checking and evaluation procedures were
unable to accurately measure each student's
knowledge. In their remarks, some
instructors cited the large number of students
in the group (30), the frequency of weekly
assignments, and the lack of time allocated to
reviewing written works as obstacles.

35.9% completely agreed, 34.6% partially
agreed, and 29.5% disagreed with the ability
to assess each student's capacity to work
independently on assignments during online
education. According to the analysis of the
comments, due to a lack of time and a large
number of students in the group, some of the
respondents primarily used group tasks for
evaluation, and in the electronically
uploaded group task, they were unable to
define an individual's role and level of
knowledge. It is apparent that the task must
be selected correctly during distance
learning. If group work is assigned, it will be
beneficial if students are forced to create a
work plan/steps outlining the role and
function of each group member.
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= 25.7% of respondents completely agreed
with providing clear and unambiguous
comments about strengths and shortcomings
throughout current, midterm, and final
evaluations; 37.9% partially agreed; and
36.4% disagreed. Regarding constructive
assessment comments, a large number of
respondents (66.7%) stated that due to the
number of students and the lack of time
allocated for assessment, complete records
cannot be kept and students do not receive
comprehensive information about their
achievements and strengths. In such cases,
the solution is to break down the evaluation
criteria as much as possible and present them
in the form of rubrics.

= 40.3% entirely agreed with the execution of
academic integrity during the current
evaluations, 39.3% slightly agreed, and
20.4% disagreed. 37.4% absolutely agreed
with passing the midterm exam with
academic integrity, 36.2% mostly agreed,
and 26.4% disagreed. 37.3% completely
agreed with passing the final exam in
compliance with academic integrity; 36.1%
mostly agreed; and 26.6% disagreed. The
results clearly demonstrate that there are
more mechanisms for ensuring academic
integrity throughout the current assessment.

According to the survey results, the challenge in
online education is the utilization of a variety of
strategies in practical lessons, the implementation
of academic integrity protection mechanisms, the
objective assessment of individual students, and
the provision of comprehensive information on
achievements and strengths to students with
feedback comments.

At the next stage of the research, a content
analysis was carried out and an analysis of the
results of the observation of the practical lessons
conducted in an online format during the
pandemic was made. The range of
approaches/methods/strategies ~ utilized  in
practice was evaluated. Effectiveness of
mechanisms for assessing and evaluating
knowledge and skills; considering the mechanism
of independent work and the protection of
academic integrity in provided assignments;
Oral/written comments that appropriately
represent the student's achievements and areas for
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development. Based on the results, the following
conclusions can be drawn:

* During the remotely conducted seminars,
there was a greater homogeneity in the
approaches/methods/strategies used, which
had a detrimental impact on students'
motivation and involvement in learning.

= Certain educational courses emphasized the
use of tools for assessing student success,
leaving little room for clarification of student
achievements and issues.

= The majority of the assignments provided
minimal opportunity to assess each student's
level of engagement in the work completed.

* Mechanisms to ensure academic integrity
were rarely wused during assignment
review/grading.

= The teachers' feedback provided less detailed
information about the students' achievements
and difficulties.

Conclusion

Distance learning has presented lecturers-
teachers with numerous challenges, including a
reduction in the duration of practical classes,
difficulties in developing and observing students'
practical skills remotely, the impossibility of
intensive observation of each group's work during
group work, monitoring the progress of midterm
and final exams online, and other factors that
create difficulties for students in terms of
achievements and objective  assessment.
Nonetheless, it can be argued that the pandemic
expanded the experience of distance learning all
over the world, and this form of education is now
available at any level. Many countries have had
years of experience offering and implementing
distance education programs and short-term
training courses; however, the pandemic period
has made this format of teaching and learning
even more relevant, highlighting both its
importance and the challenges associated with its
use. According to the example of Georgia, the
practice of using the hybrid format of teaching
has recently become more active, and we believe
that before we return to the component of using
the online format of teaching, the education
system and educational institutions themselves,
taking into account the challenges that exist
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during the pandemic, should already be prepared
for both teaching and evaluation processes to be
quality-focused. Addressing the aforementioned
issue, as well as developing a systematic strategy,
should be done in accordance with internal
university policies and existing practices, with an
emphasis on online teaching and content analysis
performed during the pandemic, post-pandemic,
or other eras.

Recommendations

During distance learning, it is critical to
arrange group activities that allow each
student's role to be highlighted.

Since time constraints and a large number of
students make it difficult to provide a
comprehensive comment describing the
student's achievements and issues in detail
during the evaluation of each individual, it is
critical to develop an intensively broken
down multiple component and criteria
evaluation rubric for individual assignments.

situational tasks, essays, etc.) that will shield
students from academic dishonesty as much
as possible during online education.

It is essential to identify effective techniques
of teaching and assessment that, in addition
to raising student motivation, assure the
attainment of the program's learning
outcomes under the conditions of online
education.

It is crucial to identify the methods and tools
of quality assurance in online education.

To improve teaching quality, staff must be
trained not only in the development of digital
competencies, but also in the implementation
of various reliable, valid, objective, and
transparent assessment mechanisms in the
online educational environment, as well as in
achieving the learning outcomes specified by
the program.

Discussion-debates, conferences, projects,
and forums are all beneficial for sharing
experiences.

= It is critical to choose assignments
(presentations, research work, projects,
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Abstrakt: Studie analyzuje aktudlni povédomi a postoje studentii stiednich Skol k vyuziti webovych
amobilnich aplikaci pfi vyuce algoritmizace a programovani. Dotaznikové Setieni mezi
309 respondenty prokézalo, Ze osobni zkuSenost vyrazné zvySuje pozitivni percepci. Aplikace

jsou vnimany jako piinosny dopln€k vyuky.

Abstract: The study analyzes secondary school students’ awareness and attitudes toward using web
and mobile applications in teaching algorithmization and programming. A survey
of 309 respondents showed that personal experience markedly increases positive perception.
These applications are viewed as a beneficial complement to teaching.

Klicova slova: informatické mysleni, algoritmizace, webové a mobilni aplikace.

Key words: computational thinking, algorithmization, web and mobile applications.

1 Uvod

Vyuka informatiky a piibuznych informatickych
prfedméti se v moderni spolecnosti stava jednou
ze stézejnich soucasti moderniho vzdélavaciho
systtmu. Vyznam tohoto vzdélavani je na
globalnim méfitku srovnatelny s predméty
rozvijejicimi zdkladni klicové kompetence, tedy
,kompetence, bez kterych neni mozné rozvijet
udéti a zakl plnohodnotné dalsi klicové
kompetence®, které jsou dulezité pro osobni
rozvoj jedince, jeho aktivni  zapojeni
do spoleCnosti a budouci uplatnéni v zivoté
(Lessner, 2014).

Rapidni rozvoj digitdlnich  avypocetnich
technologii, globalni rozsifeni telekomunikacni
infrastruktury a jeji dostupnost, modernizace a
automatizace primyslu a dalSi aspekty tzv.
,,informatizace spole¢nosti, ovliviji
v soucasnosti vSechny aspekty spolecenského
zivota (Gates, 1997; Tapscott, 1998). V reakci na
tento vyvojovy trend bylo v oblasti pedagogiky
experty navzdélavani otevieno téma cileného
rozvoje kompetenci, které se poji k vyuzivani
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a ovladani modernich informacnich
a komunikac¢nich technologii (Perlis, 1962; Wing,
2006; CSTA a ISTE, 2011). V soucasné dobé¢ je
prioritou vzdélavani v oblasti informatiky praveé
zavadéni takové vyuky, kterd smétuje k rozvoji
schopnosti aktivniho a kreativniho vyuzivani
modernich informa¢nich a komunika¢nich
technologii (Klement et al, 2020). Tyto
schopnosti maji umoznit zaklim vyuzit celkovy
potencidl modernich technologii k feSeni
problémii aautomatizaci konkrétnich procest,
arozvinout u nich schopnost adaptace
na technologie, které teprve budou do spole¢nosti
vbudoucnu implementovany (Wing, 2014;
Bryndova et al., 2024).

Zakladni premisou pro zapojeni cileného rozvoje
informatického mysleni v podminkach
zakladniho vzdélavani (primarni a nizsi
sekundarni stupent vzdélavani) je skutecnost, ze
v ramci soudobych spolecenskych potieb je nutné
koncipovat vyuku tak, abyrozvijela ty
kompetence, které nebudou sméfovat k pouhému
pouzivani informacnich technologii na pasivni,
uzivatelské trovni (CSTA a ISTE, 2011) Je
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tieba zajistit, aby se absolventovi nabidla
moznost konkurenceschopnosti v moderni
spolecnosti charakterizované neustalym
rozvojem technologii, a to zejména v oblasti
informatiky  adigitalnich  technologii, kde
stoupajici naroky na obsluhu novych zafizeni
aaplikaci ovliviluji trh  vysokou rychlosti
(Klement et al., 2020).

Potieba integrace rozvoje informatickych
a digitdlnich  kompetenci do  zakladniho
vzdélavani je dlouhodobé povazovana za jednu
z hlavnich priorit vzdélavani v Evrop€ i mimo ni
(European Commission, 2020; Ala-Mutka et al.,
2008). Presun zdmia ndrodnich kurikul
k integraci principt takové vyuky, kterd povede
zaky  k  aktivnimu  vyuziti  digitalnich
ainformacnich technologii, ane k pouhému
konzumovani digitdlniho obsahu, je tedy
vsoucasné dobé hlavni strategii vzdélavacich
politik po celém svété, spolu s rozvojem
klicovych kompetenci jako jsou kritické a tvlrci
mysSleni a dalSich schopnosti efektivné fesSit
problémy. V tomto kontextu se stdle Castcji
objevuje  termin ,jinformatické  mysleni*
zanglického ,,computational thinking.” Tato
koncepce, ktera nabyla svétového vyznamu
vminulém desetileti (Lessner, 2014), reflektuje
potiebu adaptace lidské populace nanovou
technologickou éru zaloZenou na integraci
informacnich technologii do vSech oblasti zivota.

Informatické mysSleni pfedstavuje  novou
klic¢ovou dovednost porozuméni a schopnosti
vyuzivani postupil, principli a metod k feSeni
problému. Vyuziva ktomu postupy a koncepty,
které jsou znamé prave z modernich vypocetnich,
¢i digitalnich technologii. Jde o zptsob pfistupu
k problému bez ohledu na jeho komplexitu, ¢i
nejasnost, o schopnost tento problém analyzovat,
syntetizovat, ¢i zobecnit, a nasledné jej efektivné
fesit pomoci konkrétni strategie, adale pak
o schopnost toto feSeni zaznamenat
srozumitelnym auniverzalnim zptisobem, ktery
umoziiuje strojové feSeni tohoto problému.
Nekteti autofi dokonce informatické mysleni
vymezuji  jako ,schopnost myslet jako
informatik* (Wing, 2006).

Problematika  zavedeni cileného  rozvoje
informatického mysleni do narodnich kurikul je
posledni desetileti akcentovanym tématem mezi
odborniky, ktefi jiz fadu let zabyvaji moznostmi
zmén celkové koncepce vyuky vramci
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zakladniho vzdélavani tak, aby odpovidalo
naroktim kladenym na jedince moderni digitalni
spolecnosti. Od roku 2006, kdy Jeannette Marie
Wingova poprvé predstavila své vymezeni
informatického mysleni, byla tato problematika
diskusi naftadé¢ summiti, stala se klicovym
vzdélavacim cilem mnoha organizaci a federaci
(WSIS, ACM, IFIP, EC). Obzvlast¢ v zahranic¢i
se stala hlavnim trendem klicovych kurikularnich
revizich, které se datuji azkroku 2012 (The
Royal Society, 2012).

2 Webové a mobilni aplikace v kontextu vyuky
algoritmizace a programovani

Kli¢ovym pfistupem pii rozvoji informatického
mysleni, jak je uvedeno v predchozim textu, je
vyuka algoritmizace a programovani. Dle nami
zjisténych vysledkt (Klement a Dragon, 2019a;
Klement a Dragon, 2019b), ale neni uroven
kompetenci 74k na dostate¢né trovni. Jednou
z moznych cest a moznosti vyuky algoritmizace
a programovani je e-learning prostfednictvim
webovych a mobilnich aplikaci (Dragon, 2019c;
Dragon a Klement, 2020). Vzdélavani maze byt
realizovano nejen v prostorach Skoly, ale také
v domacim prostiedi, v riznych dopravnich
prostfedcich atd. V ptipadé nckterych aplikaci
nemusi byt ani zafizeni uZzivatele pfipojené
k internetu. Nejsme tedy vazani na lokaci. Mnohé
vyhody téchto aplikaci nam otevirajici nové
moznosti v oblasti edukace 1 rychlosti ziskanych
poznatkli, znalosti a dovednosti. Také
samostudium zdkti a uliteld mlize byt
rozhodujicim prvkem pii samotné realizaci vyuky
a implementaci novych zmén.

Placenych, ale i voln¢ dostupnych kvalitnich
zdrojti, které mohou byt vyuzitelné pfi rozvoji
informatického mysleni a vyuce algoritmizace a
programovani, je dostatecné mnozstvi. Bézné
dostupné webové 1 mobilni aplikace nabizi
Sirokou $kalu rizné tematicky zamétenych kurz,
diky nimz se uzivatel mize naucit zakladnim i
pokro€ilejsSim  technikdm  algoritmizace a
programovani v nékterém  z populdrnich
programovacich jazyki, jako jsou naptiklad
Python, JavaScript apod., ale vSeobecné i
zakladim samotné algoritmizace. Tyto aplikace
maji v nabidce také mnoho dalSich uziteCnych a
zajimavych funkci. Pro ilustraci ptedstavime
né¢kolik vybranych webovych a mobilnich
aplikaci vyuZitelnych pravé pro podporu rozvoje
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informatického mysleni a vyuku algoritmizace
a programovani.

Na zékladé druhé podrobné analyzy vybranych
vyukovych online platforem v kontextu
vyukovych metod vyuzivanych pii vyuce
algoritmizace ~a  programovani  miiZeme
konstatovat nasledujici skutecnosti. Kazda
platforma mé jedineCny pfistup k vyuce
algoritmizace a programovani, ktery zahrnuje
kladeni dirazu na feSeni problémd, interaktivni
vyzvy a v nekterych piipadech i na gamifikaci
procesu uceni, kterd zvySuje aktivni zapojeni
uzivatelli a udrzitelnost nabytych znalosti.
Aplikace jako SoloLearn, Codecademy, The
Odin Project, freeCodeCamp, edX, Coursera,
W3Schools a Mimo implementuji do svych
kurzl algoritmizace a programovani prvky metod
aktivniho uceni a feSeni problémul, coz je

zakladnim  principem moderni  vzdélavaci
filozofie (Morrison, Margulieux, Ericson
a Guzdial, 2016; Morrison, Margulieux

a Guzdial, 2015; Mohorovicic a Strcic, 2011;
Sung et al., 2011; Falkner et al., 2010; Merrick,
2010; Smith a Fidge, 2008; Yoneyama et al.,
2008; Wu a Liaoning, 2006; Nuutila, Tomi a
Malmi, 2005). Tyto platformy nabizeji kombinaci
pifimého feSeni problémi, vyuky zalozené na
hadankach (podpora rozvoje nejen kritického
mysleni), a v rizné mife i metody vyuky
programovani s herni tematikou (spiSe ve form¢e
gamifikace), kterd udrzuje zdjem o vyuku a
motivaci uzivateli.

Vsechny platformy sice striktné nedodrzuji
tradi¢néj$i metodu vyuky zalozenou na ptedem
nahranych pfednaSkach, ale mnohé z nich
nabizeji rozsahly textovy obsah, ktery slouzi
podobnému ucelu a umoznuje zakim vstiebavat
informace vlastnim tempem. Tato flexibilita je

nezbytnd  pro  uspokojeni  rozmanitych
vzdélavacich potfeb. Nasledujici tabulka (viz
Tab.1) shrnuje  droven  implementace

jednotlivych diskutovanych vyukovych metod v
analyzovanych aplikacich.
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Tab.1 Uroven implementace vyukovych metod
vyuzivanych ~ pfi  vyuce algoritmizace
a programovani u konkrétnich online aplikaci
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Z realizované analyzy vyplyvd, Ze ve vyuce
algoritmizace a programovani je patrny trend
sméfujici k interaktivnimu, problémy feSicimu
pristupu k vyuce s mensim dlrazem na tradi¢ni
metodu ve formé prednaSek. Integrace hernich
prvkli a bezprostfedni uplatnéni naucenych
konceptl algoritmizace a programovani
v praktickych tUlohach odrazi Sir$i posun ve

vzdélavacich paradigmatech smérem
k poutavéjsimu a efektivnéjsimu uceni.
Z vySe uvedeného piehledu vyplyva,

ze je k dispozici cela tada vhodnych on-line
vyukovych néstrojii  pro podporu vyuky
algoritmizace a programovani. Otazkou ale
zustava, jestli jsou vibec znamy, jestli jsou
vSechny vhodné pro zamysleny ucel a jaka
je mira zkuSenosti zaka stfednich Skol s nimi.
Tyto otazky budeme tedy feSit prostrednictvim
naseho vyzkumného Setfeni, o jehoz zameérech,
designu a  metodologii pojednavame
v nasledujicim textu.
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3 Zaméreni, kontext a metody vyzkumného
Setieni

Hlavnim cilem vyzkumu bylo identifikovat
pristupy k vyuziti webovych a mobilnich aplikaci
vyuzitelnych pro podporu rozvoje
informatického mysleni a vyuku algoritmizace a
programovani na urovni vyssiho sekundarniho
vzdélavani. Zjisténé vysledky mlzeme vyuzit
v dal$ich navazujicich vyzkumech pro dokresleni
celkového obrazu ndmi zkoumané problematiky
webovych a mobilnich aplikaci v kontextu vyuky
algoritmizace a programovani.

3.1 PouZité metody a etické aspekty vyzkumu

S ohledem na charakter vyzkumu jsme
se rozhodli vyuzit kvantitativni metody sbéru
a vyhodnoceni dat, kde sbér dat byl proveden
pomoci strukturované¢ho dotazniku
a vyhodnoceni potizenych dat pomoci analyzy
Cetnosti. Data ziskand analyzou cCetnosti jsme
prezentovali prostiednictvim tabulek
obsahujicich absolutni a relativni Cetnosti
jednotlivych ~ proménnych v kontextu
zkoumaného souboru a grafi zobrazujicich
relativni Cetnosti proménnych v zavislosti
na dil¢ich segmentech zkoumaného souboru
(1. — 4. ro¢nik strednich skol).

Jelikoz se jednalo o kvantitativné orientované
vyzkumné Setfeni, bylo nezbytné pfistupovat
k analyze dat systematicky a metodicky.
Zakladem pro nasi interpretaci vysledkii byla
analyza Cetnosti, kterd ndm poskytla piehled
o rozlozeni jednotlivych proménnych
ve zkoumaném souboru. Analyzu ¢etnosti fadime
mezi deskriptivni (popisné) metody zpracovani
dat. Pro vizudlni prezentaci dat je vyuzivano
cetnostnich tabulek a grafii. V ramci této analyzy
se pouze popisuje, co bylo zjisténo bez dalsiho
zobecnéni. Tato popisna statistika je vhodna,
pokud chceme porovnat napt. vice souborti mezi
sebou, nebo jednoduse popsat chovani néjakého
statistického souboru dat (Budikova, Mikolas
a Lerch, 2005).

Pokud jde o etické aspekty vyzkumu, Gcastnikiim
byla zarucena dobrovolna ucast, anonymita,
diveérnost a pravo odmitnout odpovédét a/nebo
odstoupit z vyzkumu v jakékoli fazi. Ugastnici
poskytli pisemny informovany souhlas s tcasti.
U nezletilych studentti byl informovany souhlas
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ziskdn také od jejich zédkonnych zastupcli po
jasném vysvétleni cilli a metod studie.

3.2 Popis vyzkumného vzorku

Nize uvadime popisné statistiky vyzkumného
vzorku, pii nichZ vychazime z vyhodnoceni dvou
otazek zaméfenych na zjiSténi pohlavi a rocniku
studia na stiedni Skole. Vysledky interpretujeme
pomoci Tab.2 niZe.

Tab.2 Struktura vyzkumného vzorku podle
pohlavi

Pocet respondentt Pocet respondentti (%)
1. 2. 3. 4. 1. 2, 3. 4.
Pohlavi Y - Y Y Y Y Y -
roc. | ro€. | ro€. | ro€. | ro€. | ro€. | ro€. | roc.
Zena 114 21 39| 66| 776 77,8 72,2| 81,5
Muz 33 6| 15| 15| 22,4| 22,2| 27,8| 18,5
S 147 27| 54| 81| 100 100( 100( 100

Disproporce mezi pocty muzskych (69)
a zenskych (240) respondentt (zak SS) v nasem
vyzkumu muize odhalit genderové rozdily
v z4imu o digitalni vzdélavaci nastroje vhodné
vyuzitelné pro rozvoj informatického mysleni a
vyuku algoritmizace a programovani. Tento
nepomér vyzaduje opatrnou interpretaci kvuli
potencialnimu zkresleni a nabizi pfilezitost pro
hlubsi analyzu vlivu genderovych rozdili na
pristupy k vyuzivani mobilnich a webovych
aplikaci ve vzdélavani.

4 Vybrané vysledky vyzkumného Setieni
voblasti nazori apostoji studenti na
vzdélavani realizované formou mobilnich a
webovych aplikaci

Sbér potiebnych vyzkumnych dat byl realizovan
prostiednictvim dotazniku. Hlavnim pozitivem
dotaznikového Setfeni je ziskani dat a osloveni
velkého poctu respondent v kratkém casovém
horizontu. Dulezitou podminkou pro ziskéni
relevantnich  dat  je  sestaveni  dobie
strukturovaného dotazniku slozeného ze spravné
polozenych otazek, kterym respondent porozumi
ataké, aby se dokazal v dotazniku bez komplikaci
orientovat (Chraska, 2016). Existuje zde také
riziko, Ze pocet navracenych a vyplnénych
dotaznikli bude nizky, nebo naopak vysoky,
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protoze respondent vyplni opakované tentyz
dotaznik (Skutil, 2011).

V ramci vyzkumného Setieni byl sbér dat
proveden dotaznikem vytvofenym pomoci
webové aplikace Google Forms.
Polostrukturovany dotaznik obsahoval celkem 16
otazek (v€etné¢ demografickych). Dvé posledni
otazky zamétrené na pohlavi a ro¢nik studia na
sttedi Skole byly uzaviené a ve formé
jednoduchého vybéru. Na osm otazek bylo
mozné odpovédét pouze jednim z téchto zplisobti:
»Ano, Ne, Nevim, Nepamatuji si, Nemohu
posoudit™ nebo ,,Castetn&* — jedna se o uzaviené
polozky ve formé¢ jednoduchého vybéru — je
mozné vybrat pouze jednu moznost. Ctyfi otazky
umoznovali vicendsobny vybér. P&t otazek
(nekteré z jiz zminénych) byly polouzaviené —
respondent tak mohl kromé nabizenych moznosti
1 odpovédét vlastnimi slovy (moznost ,,Jin4...)
(Gavora, 2010). Celkem se naSeho
dotaznikového Setfeni z0cCastnilo
309 respondentl  (zaci na Urovni vysSiho
sekundéarniho vzdélavani) z vybranych skol.

Pro potteby pfiblizeni ziskanych vysledkli jsme
dotaznikové polozky Q5, Q9 a Q10, které byly
zaméfena na zjiStovani nazorti a postojli student
v oblasti podpory jejich studia programovani a
algoritmizace a vyuzitim mobilnich a webovych
aplikaci. Tato redukce byla potfebna nejen
z divodu rozsahu celého vyzkumu, ktery by
presahl poskytnuty prostor, ale i z diivodu dalSich
aditivnich analyz, které zjiStovali korelace mezi
témto dotaznikovymi polozkami.

4.1 Poloika Q5 — analyza zkuSenosti ¥dki SS
s absolvovanim néjakého on-line kurzu
algoritmizace nebo programovani
prostiednictvim mobilni & webové aplikace

Dotaznikova polozka Q5 zjistovala zkuSenosti
zakt s online kurzy algoritmizace nebo
programovani, zejména s kurzy poskytovanymi
prostfednictvim mobilnich nebo webovych
aplikaci (viz Tab.3). Cilem bylo zjistit, do jaké
miry se zaci zapojuji do strukturovaného
digitalniho vzdélavaciho prosttedi mimo
tradiéni formalni vyuku. Zkoumanim ucasti v
takovych kurzech mizeme pochopit roli online
vzdélavacich  platforem  jako  dopliku
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formalntho  vzdélavani pifi  uleni  se
programatorskym dovednostem.

Tab.3  Analyza zkuSenosti zaka  SS

s absolvovanim  néjakého  on-line  kurzu
algoritmizace nebo programovani

prostiednictvim mobilni ¢i webové aplikace

Q5 - Absolvoval/a jste néjaky on-line kurz algoritmizace
nebo programovani prostrednictvim mobilni ¢i webové
aplikace?

Ro&nik Ano Ne Nepamatuiji si s
studia R R R
Alem | A lem| * |

1. 31 29 42| 40,8 41 39 49
2. 0| 0,0 8| 7.8 1 1,0 9
3. 0| 0,0 16| 15,5 21 1,9 18
4. 21 19 24| 23,3 1 1,0 27
S 5| 49 90| 87,4 8| 78| 103

Pouze 4,9 % respondentti uvedlo, Ze absolvovalo
online kurz algoritmizace nebo programovani
prostiednictvim mobilni nebo webové aplikace.
Vyznamnd vétSina, 87,4 %, wuvedla, Ze
neabsolvovala zadny online kurz tykajici se
zkoumané problematiky. Toto jiSténi naznacuje
nizkou miru absolvovani téchto kurzti mezi zaky.
Domnivame se, Ze Zaci pravdépodobné nemaji
dostate¢né povédomi o dostupnych kurzech, maji
omezeny pristup k potfebnym technologiim nebo
internetu ¢i nemaji napf. financni prostredky
potiebné k  pokryti nakladi  spojenych
s n¢kterymi platformami. Tato vysoka mira
neucasti miize naznacovat potrebu piistupnéjsich,
zajimavéjSich  arelevantn€jSich  vzdélavacich
moznosti v oblasti algoritmizace a programovani,
které by odpovidaly zajmim a vzdé€lavacim
preferencim zaki. Celkem 7,8 % zakh
si nedokazalo vzpomenout, zda takovy kurz
vibec absolvovali — jedna se o ur€itou miru
nejistoty. Bud® byl realizovany kurz natolik
nezajimavy, ze v Zacich nezanechal Zddnou stopu,
nebo kurz nesplnil jejich ocekavani ¢i vzdélavaci
potieby.
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4.2 Polotka Q9 — analyjza ndzorii %dkit SS na
kladné podporeni vyuky algoritmizace a
programovdni  za vyuZiti mobilnich  nebo
webovych aplikaci

Potencial mobilnich a webovych aplikaci
voblasti  pozitivniho  ovlivnéni  vyuku
algoritmizace a programovani jsme zkoumali
pomoci dotaznikové polozky Q9 (viz Tab.4).
Cilem bylo zjistit ndzory na efektivitu integrace
digitalnich nastroji do vzde€lavaciho procesu
téchto komplexnich témat, jako je algoritmizace
a programovani. Toto zjiSt€éni nAm mohlo pomoci
pochopit, do jaké miry jsou tyto digitalni
platformy povazovany za piinosné pro zlepseni
porozuméni a ziskavani dovednosti ve avizované
oblasti.

Tab.4 Analyza nazora zaka SS na kladné
podpoteni vyuky algoritmizace a programovani
za vyuziti mobilnich nebo webovych aplikaci

Q9 - Domnivate se, Zze vyuziti mobilnich nebo webovych
aplikaci mize kladné podpofit vyuku algoritmizace a
programovani?

Roénik Ano Ne Nevim s
studia R R R
Allem | A lem| & e
1. 33| 32,0 11 1,0 15( 14,6 49
2. 6| 58 11 1,0 2] 19 9
3. 15[ 14,6 11 1,0 2] 19 18
4. 17| 16,5 21 19 8| 7.8 27
S 71| 68,9 5| 49 27| 26,2 103
Vyraznd vétSina  respondentl (68,9 %)

se domniva, ze mobilni nebo webové aplikace
mohou kladn€é podpofit vyuku algoritmizace
aprogramovani — odrazi se zde uznani
potencidlnich vyhod digitalnich néstroji. Vysoka
mira souhlasu mize byt zplsobena osobni
zkuSenosti s takovymi aplikacemi, rostoucim
rozsitenim technologii ve vzdélavani nebo
vnimanymi  vyhodami  interaktivniho a
flexibilniho vyukového prostredi, které mohou
takové aplikace poskytovat. Pouze mald cést
zakl, 4,9 %, nesouhlasila s mySlenkou, Ze
mobilni nebo webové aplikace mohou mit kladny
vliv na vyuku algoritmizace a programovani.
Tento minimalni nesouhlas mohl byt zptsoben
obavami o efektivitu téchto ndstroji ve srovnani
s tradicnimi metodami uceni, potencidlnim
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rozptylovanim spojenym s mobilnimi zatizenimi
nebo osobnimi preferencemi pro jiné nez digitalni
vyukové zdroje. Pozoruhodnych 26,2 %
respondentll  sinebylo jisto potencidlnim
kladnym dopadem mobilnich nebo webovych
aplikaci na vyuku algoritmizace a programovani.
Tato nejistota miZze odrazet napf. nedostatek
piimych zkuSenosti s efektivnimi vzdélavacimi
aplikacemi v této oblasti.

4.3 Polozka Q10 — analyza ndzori %ikii SS na
elektivnost nahrazeni redlného ucitele pii vyuce
algoritmizace a programovdni prostiednictvim
mobilnich nebo webovych aplikaci

V dalsi dotaznikové polozce Q10 jsme zjistovali,
zda maji mobilni a webové aplikace schopnosti
ucinn¢ doplnovat tradicni roli ucitele v kontextu
vyuky algoritmizace a programovani (viz Tab.5).
Cilem tedy bylo zjistit vnimani dostate¢nosti
digitalnich ~ platforem jako samostatnych
vzdélavacich nastrojii bez pfimého zasahu nebo
vedeni ucitele.

Minoritni ¢ast respondentti, 7,8 %, se domniva,
ze mobilni nebo webové aplikace mohou
efektivné  nahradit  skutecného  ucitele
v souvislosti ] vyukou algoritmizace
a programovani. To naznacuje, Ze pouze mensina
zakl spatfuje plny potencial v nahrazeni osobni
interakce  redlného  ucitele  digitalnimi
vzdélavacimi nastroji. Celkem 27,2 % zakt neni
presvédceno, Zze mobilni nebo webové aplikace
mohou UCinné nahradit realného ucitele. To
naznacuje prevazujici ndzor, Ze mobilni a webové
aplikace sice mohou byt cennym doplitkovym
zdrojem, ale nemohou plné¢ nahradit vyuku,
motivaci apodporu, kterou poskytuje redlny
ucitel. Tato skupina pravdépodobné preferuje
pfimou zpétnou vazbu, individudlni vyuku
¢i motivacni pfitomnost ucitele. Vyznamna ¢ést
zaku, 29,1 %, nedokézala posoudit, zda mobilni
nebo webové aplikace mohou nahradit
skute¢ného ucitele. Tato nejistota mohla byt
zplisobena nedostatkem zkuSenosti s vysoce
efektivnimi ~ vzdélavacimi  technologiemi,
smisenymi pocity ohledné schopnosti digitalnich
nastrojl ve srovnani s realnymi uciteli nebo tim,
7e o této otazce prosté dosud nikdy neuvazovali.
Nejvetsi zastoupeni v piipadé této otazky mela
moznost ,,Caste¢né“ (35,9 %) — Zaci vnimaji
mobilni a webové aplikace jako vhodny nastroj
provyuku algoritmizace a programovani,
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nicméné prvek redlného ucitele je diilezity a nelze
tak vyuku nechat Cisté na digitalnich néstrojich.

Tab.5 Analyza nazorti zakd SS na elektivnost
nahrazeni redlného  ucitele pfi  vyuce
algoritmizace a programovani mobilni nebo
webovou aplikaci

Q9 — Domnivate se, ze vyuziti mobilnich nebo webovych
aplikaci mtze kladné podpofit vyuku algoritmizace a
programovani?

Rs e x x Nemohu
Roénik Ano Ne Castecné posoudit s
studia R R R R
AMea Al | ® T | * |
1. 21 19| 9| 87 21| 20,4 171 16,5 49
2. 11 1,01 5 49 11 1,0 2] 1,9 9
3. 11 1,0 6| 58 8| 7,8 3] 29| 18
4, 41 39| 8| 7.8 7| 68 8| 78| 27
S 8| 7,8| 28] 27,2 37| 359| 30| 29,1103

Na zékladé uvedenych dat miizeme konstatovat,
7e jsou zaci obecné skepticti ohledné schopnosti
mobilnich nebo webovych aplikaci pIn¢ nahradit
skutecné ucitele v kontextu vyuky algoritmizace
a programovani. | kdyz je uzndvana hodnota,
kterou mohou tyto digitalni nastroje piinést jako
doplnék tradi¢niho vzdélavani, zda se, Ze vétSina
zakli oceiiuje nezastupitelnou (nebo alespon
¢astecné) roli redlnych uciteld pii poskytovani
vzdélavani. To podtrhuje dilezitost integrace
technologii do vzdélavani zpusobem, ktery
posiluje individualni pifinos redlnych uciteld, a
nikoli se uditele snazit pln¢ nahradit.

5 Podrobna analyza miry zavislosti

analyzovanych poloZek

V dalsim textu jsou popsany dalsi aditivni
analyzy jejimz cilem bylo zjistit vzajemné
korelace mezi ziskanymi vysledky. Zajimala nés
tedy mira korelace mezi skutecnosti, zda student
realizoval  n&aky  kurz = programovani
a algoritmizace (Q5), a skutecnosti, zda obecné
takto zaméetené kurzy povazuje za piinosné (Q9).
Analyza méla za cil objektivizovat skutecny
nazor studentll na piinosnost této formu podpory
jejich studia s vyloucenim piipadl, kdy se s ni
jeste nesetkali.

Podobn¢ jsme porovnavali vysledky analyzy
zamé&fené na vhodnost této formy podpory studia
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v oblasti algoritmizace a programovani pomoci
webovych a mobilnich aplikaci (Q9) a ro¢nikem
studia respondenta. Touto analyzou jsme chtéli
zjistit, zda vhodnost aplikaci neovlivituje vékova
pfiméfenost, tedy zda s rostoucim vékem
vhodnost téchto aplikaci vzrusta ¢i klesa.

Posledni, zde uvedenou analyzou je korelace
mezi ndzorem na moznost nahrazeni vykladu
ucitele pomoci webovych a mobilnich aplikace
(Q10) a rocnikem studia respondenta. Opét tedy
bylo cile zjistit mozny vliv véku respondenti na
tuto skutecnost, nebot’ se vzristajicim vékem da
predpokladat vys$si mira intencionality studenta, a
tudiz 1 mensi mira podpory ze strany ucitele.
Vysledky téchto analyz jsou predmétem dal§iho
textu.

5.1 Absolvovani kurzu (Q5) vs vhodna podpora
vuky (09)

Pro potieby této analyzy, tedy zjistovani miry
korelace mezi skute¢nosti, zda student realizoval
n¢jaky kurz programovani a algoritmizace (QS5),
a skuteCnosti, zda obecné takto zamétené kurzy
povazuje zapiinosné (Q9), bylo provedeno
kédovani odpovédi pro proménnou QS5 (viz
analyza uvedend v ¢asti 4.1) binarnim zptsobem:
odpovéd’ ,,ANO* byla kodovana hodnotou 1,
zatimco odpovédi ,,NE“ a ,NEPAMATUJI SE*
byly sjednoceny a kodovany hodnotou O.
Analogicky byla u proménné Q9 (viz analyza
uvedend v C¢asti 4.2) provedena binarni
kategorizace, pricemz odpovéd ,,ANO“ byla
oznaena hodnotou 1 a odpovédi ,NE*
a ,,NEVIM* byly slou¢eny do jediné kategorie se
spoleénym kodem 0. Takto provedené kodovani
umoziuje jednoznacnou binarni klasifikaci
odpovédi, coZz usnadnuje ndsledné statistické
vyhodnoceni a interpretaci dat v ramci
inferen¢nich analyz. Vyznam téchto proménnych
je nasledujici: Q5 se vztahuje ke zkuSenosti
studentd s mobilnimi ¢i webovymi aplikacemi
urCenymi  pro  vyuku algoritmizace a
programovani (ANO=1, NE=0), zatimco Q9
zjistuje postoj respondentti k Gcinnosti vyuziti
téchto aplikaci ve vzdélavacim procesu (ANO=1,
NE=0).
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Tab.6 Korela¢ni matice absolvovani kurzu (Q5)
vs vhodna podpora vyuky (Q9)

Souhrnna tabulka ¢etnosti
Vyznacené buiky maji pocet > 10.
(Okrajové souhrny nejsou vyznaceny.)
Soucty
Q9/0 Q9/1 Fadka
Pocet Q5/0 87 99 186
Celkem (%) 28 % 32% 60 %
Pocet Q5/1 9 114 123
Celkem (%) 3% 37 % 40 %
Poget Vsechny 96 213 309
skup.
Celkem (%) 31 % 69 %

Z vypoctenych vysledkll, uvedenych v Tab.6 je
mozné vyvodit, ze VétSina respondentl
se zkuSenosti ma pozitivni nazor, respondenti bez
zkuSenosti maji  ndzor spiSe neutralni.
Z celkového poctu 186 respondentli, ktefi
se s aplikacemi nesetkali (Q5=0), se jich
99 (neboli 53,2 %) domniva, ze aplikace mohou
kladné podpofit vyuku (Q9=1) a 87 (tj. 46,8 %)
v jejich pfinos nevéii (Q9/0). Respondenti se
zkusenosti (Q5/1) jichz bylo v souhrnu 123, jich
114 (. 92,7 %) véri v jejich kladny vliv (Q9/1) a
pouze 9 (tj. 7,3 %) v jejich piinos neveri (Q9/0).
Tento vysledek jednoznacné ukazuje, Ze pifima
praxe vede k pozitivnéj$imu vniméni piinosnosti
aplikaci. Zaci, kteH nemaji zkuSenost s e-
learningovymi nastroji, hodnoti jejich piinos
spiSe na zaklad€ abstraktnich ptedstav, predsudkil
nebo netplnych informaci. Jakmile vSak aplikaci
zacnou aktivné pouzivat, =ziskaji osobni,
hmatatelnou zkuSenost. Zjist'uji, ze aplikace jim
mize pomoci s procvicovanim, poskytnout
okamzitou zpétnou vazbu nebo usnadnit
pochopeni slozitych konceptl. Tento osobni
zazitek je mnohem silné€jsi nez jakakoli teoreticka
Uvaha.

Kontingenéni tabulka také ukézala, ze témét
polovina studentii bez zkuSenosti je skepticka
nebo ma neutrdlni postoj. Studenti se mohou
obavat neznamého a novy nastroj vnimaji spise
jako komplikaci nez ptinos. Jakmile vSak diky
praktickému pouZiti tyto pocateCni bariéry
prekonaji, jejich nazor se radikalné zméni. Zjisti,
7e obavy byly liché a Ze nastroj je skute¢né
uzitecny. Tento vysledek ma zasadni vyznam pro
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didaktiku informatiky. Misto toho, abychom se
snazili studenty teoreticky presvédcit o vyhodach
e-learningu, je mnohem efektivnéjsi je piimét,
aby si nastroj sami vyzkousSeli. Tento rozdil je
statisticky vyznamny a potvrzuje, Ze osobni
zkuSenost je kliCovym faktorem pro formovani

pozitivniho postoje.

5.2 Vhodnost podpory vyuky vs rocnik studia

Pro potfeby dal§i analyzy, tedy zjiStovani
korelace nazort studentli na vhodnost této formy
podpory studia v oblasti algoritmizace
a programovani pomoci webovych a mobilnich
aplikaci Q9 (viz analyza uvedena v Casti 4.2) a
ro¢nikem studia respondenta, byly opét odpovédi
vztahuyjici se k proménné Q9 kddovany binarné,
pficemz hodnota 1 reprezentovala kladnou
odpovéd’ ,,ANO“. Odpovédi ,,NE“ a ,NEVIM*
byly sjednoceny do jedné kategorie s kodem O,
¢imz bylo umoznéno sjednocené hodnoceni
negativnich a neurcitych postojii v ramci analyzy.
Toto kédovani umoziuje jednodussi interpretaci
a statistické zpracovani dat v ramci inferen¢nich
test nezavislosti. Vysledky analyzy jsou
uvedeny v nize uvedené tabulce Tab.7.

Tab.7 Korela¢ni matice vhodnost podpory vyuky
vs ro¢nik studia

Souhrnna tabulka ¢etnosti

Vyznacené buriky maji pocet > 10.

(Okrajové souhrny nejsou vyznaceny.)

Soucty
Q9/0 Q91 tadka
Pocet 48 99 147
Sloupec 50 % 46 %
(%)
1
Radek (%) 33% 67 %
Celkem (%) 16 % 32 % 48 %
Pocet 9 18 27
(Soz;upec 9% 8%
2
Radek (%) 33% 67 %
Celkem (%) 3% 6 % 9%
Pocet 9 45 54
(Soz;upec 3 9% 21%
Radek (%) 17 % 83 %
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Celkem (%) 3% 15 % 17 %
Pocet 30 51 81
Sloupec 31% 24 %

(%)

4

Radek (%) 37 % 63 %

Celkem (%) 10 % 17 % 26 %
Pocet 96 213 309

Vsechny
skup.
Celkem (%) 31 % 69 %

Provedena analyza ukazuje, Ze nazory studenti
na piinos e-learningovych aplikaci  se
s postupujicim roénikem mirné¢ méni, celkové je
ale patrné pozitivni vnimani. Zaci ve viech
ro¢nicich se pfevazné shoduji na tom, Ze aplikace
mohou kladné podpofit vyuku algoritmizace a
programovani. Souhlas vyjadiilo 67 % zakt v
prvnim ro¢niku. Stejny podil, 67 %, souhlasi i v
druhém rocniku. Ve ¢tvrtém rocniku s tvrzenim
souhlasi 63 % studentt. Celkové se 69 % studentti
z celého vzorku domniva, Ze aplikace jsou
pfinosné.

Nejvyssi procento studentt s pozitivnim nazorem
je ve 3. ro¢niku (83 %). To miize naznacovat, ze
v tomto ro¢niku, kde jiz maji studenti hlubsi
zkuSenosti s oborem, si vice uvédomuji ptidanou
hodnotu téchto ndstroji. Naopak u ctvrtého
roniku  je zaznamendn nejnizS§i  podil
souhlasicich student (63 %). Tento pokles je
obzvlasté zajimavy a mize byt divodem pro dalsi
zkoumani. Mozné vysvétleni by mohlo spocivat
v tom, Ze starSi studenti povazuji dostupné
aplikace za pfiili§ zjednodusené¢ pro jejich
pokrocilé studium, nebo se zamétuji na jiné
metody uceni.

5.3 Moznost substituce ucitele vs rocnik studia

V souladu s predchozim postupem, i pfi
zjiStovani korelace mezi korelace mezi nazorem
na moznost nahrazeni vykladu ucitele pomoci
webovych a mobilnich aplikace (Q10) a
ro¢nikem studia respondenta, byly odpovédi na
polozku Q10 (viz analyza uvedend v Casti 4.3)
analyzovany jako ordinalni S$kala se Ctyfmi
kategoriemi, které byly koédovany nasledovné:
hodnota 4 predstavuje absolutni souhlas,
3 oznaCuje Castecny  souhlas, 2 vyjadiuje
nesouhlas a 1 odpovida volb¢ ,,nevim, nedokazu
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posoudit”. Tento zplsob kdédovani umoznuje
standardizovanou kvantitativni interpretaci miry
souhlasu respondentii s danym vyrokem, coz
usnadnuje nasledné  statistické zpracovani
ziskanych dat (viz Tab.8).

Tab.8 Korelatni matice moznost substituce
ucitele vs ro¢nik studia

Souhrnna tabulka ¢etnosti
Vyznacené buriky maji pocet > 10.
(Okrajové souhrny nejsou vyznaceny.)
L Soucty
Ro¢nik |Q10/1|Q10/2|Q10/3 | Q10/4 | . 0
Pocet 51 27| 63 6 147
Soloupec 57%| 32%| 53%| 40 %
(%) ]
gz;iek 35%| 18%| 43%| 4%
(Coz;kem 17%| 9%| 20%| 2%| 48%
Poget 6 15 3 3 27
(Soz;upec 7%| 18%| 3%| 20%
— 2
gz;’ek 22%| 56%| 11%| 1%
(Coz;kem 2%| 5% 1%| 1%| 9%
Poget 9 18 24 3 54
(SOBUPGC 10%| 21%| 20%| 20 %
— 3
:'\;Z;iek 17%| 33%| 44%| 6%
(Coz;kem 3% 6% 8%| 1%| 17%
Pocet 24| 24 30 3 81
(Soz;upec 27%| 29%| 25%| 20%
— 4
gz;iek 30%| 30%| 37%| 4%
gz;kem 8%| 8%| 10%| 1%| 26%
Poéet Veech 90| 84| 120 15 309
Sechny
skup.
(an)lkem 20%| 27%| 39%| 5%

Rozbor vypoctenych dat, kterd reprezentuji vztah
mezi rocnikem a nazorem na nahrazeni ucitele
ukazuje, ze ndzor studentil na schopnost aplikaci
nahradit ucitele se vyrazn¢ liSi v zavislosti na
ro¢niku studia. VétSina studentll napti¢ ro¢niky
nesouhlasi s myslenkou, ze by aplikace mohly
pIn¢ nahradit ucitele a maji tedy pevnou miru
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v nezastupitelnou roli ucitele. Nejvyssi nesouhlas
projevuji studenti 2. rocniku (56 %), nasledovani
studenty 3. ro¢niku (33 %) a 2. ro¢niku (30 %).
Nejistota u studentl prvnich rocniki je nejvetsi,
kdy 35 % z nich nedokézalo posoudit (Q10/1). To
naznacuje, ze studenti v uvodu svého studia si
nejsou jisti, jakou roli mohou technologie hrat, a
maji niz§i povédomi o komplexité vyuky.
Nejcastéjsi odpoveédi napfi¢ vsemi rocniky je
castecny souhlas (kod 3, tj. Q10/3), coz
naznacuje, ze studenti vnimaji aplikace spise jako
dopln€k, nikoli jako plnohodnotnou néhradu
ucitele, a tedy mozné jejich postoj oznacit jako
Castecny souhlas ¢i kompromis. Nejvice zaki
timto zptisobem odpovédelo ve 3. roéniku (44 %)
av 1. ro¢niku (43 %).

Tento nazor odrazi hluboké pochopeni
komplexnosti pedagogického procesu. Zaci si
uveédomuji, Ze aplikace mohou hrat kli¢ovou roli
v urcitych oblastech, jako je procviCovani,
automatickd zpétnd vazba nebo interaktivni
vizualizace algoritmtl. Zaroven vSak chapou, ze
nemohou nahradit socialni interakci,
personalizovanou motivaci, schopnost ucitele
vysvétlit latku z mnoha thli pohledu nebo rozvoj
kritického mysleni skrze diskusi.

Vysledek jasné naznacuje, Ze studenti vnimaji roli
ucitele jako nenahraditelnou, ale zaroven si
uvédomuji, Ze moderni technologie mohou
vyuku vyznamné podpofit.

6 Diskuse vysledki

Zjisténé  vysledky  zdlraziiyji ~ potiebu
poutavéjSich, pristupnéjSich a relevantnéjSich
vzdélavacich prileZitosti v oblasti algoritmizace a
programovani, které¢ by byly v souladu se zajmy
a vzdelavacimi preferencemi zaki. Ackoli mezi
zaky existuje mirny zdjem o dal$i vzdélavani v
této oblasti, nizk4 mira zapojeni do mimoskolnich
aktivit a znacny rozdil ve vyuzivani vzdélavacich
webovych a mobilnich aplikaci naznacuji
potencidlni oblasti pro zlepSeni. ZvySeni medialni
viditelnosti a atraktivity online kurzl a zaclenéni
interaktivnéjSich a uzivatelsky ptivétivéjsich
vzdélavacich technologii do u¢ebnich osnov by
mohlo vytvorfit ptiznivéjsi prostredi pro vyuku
zakl v oblasti algoritmizace a programovani.

Christopher Birster (2017) se ve svém vyzkumu
zabyval vlivem Jupyter Notebookli (pozn.:
webova interaktivni  vypoletni  platforma
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kombinujici Zivy kod, text i vizualizace; dostupné
z  https:/fjupyter.org/)  navrzenych  podle
Bloomovy taxonomie na zapojeni studentl do
uvodniho kurzu algoritmizace s cilem zlepSit
porozumeéni a motivaci v pribéhu celého kurzu.
Byla vytvorena sada Jupyter Notebookt ve forme
dopliku  prokurzu  Uvod do  algoritm®
na vzdelavaci platformé Udacity s vyuZzitim
Bloomovy taxonomie ke strukturovani obsahu a
zapojeni studenti na raznych Kkognitivnich
urovnich. Vysledky vyzkumu nastiiuji pozitivni
dopad Jupyter Notebookli na zapojeni student
avysledky jejich uceni, coz naznacuje lepsi
schopnost porozumét slozitym algoritmim
prostfednictvim  postupnych  kroki  uceni
a aplikované praxe. Birster také zdiraziuje
zasadni roli zapojeni studentl do vyuky
v poCateCnich  fazich vyuky informatiky
a naznacuje, ze doplitkové materidly, jako jsou
Jupyter Notebook, mohou vyznamné piispét
k Gspéchu studentii tim, Ze jim poskytnou
interaktivni a strukturovanou vyuku.

Marc Feeley a Olivier Melancon (2022)
se zabyvali vyuzitim codeBootu (pozn.: online
prostiedi podporujici jazyky JavaScript a Python,
vyvinuté pro zacate¢niky s cilem usnadnit vyuku
imperativnich a funkciondlnich programovacich
konceptl;  dostupné  z https://codeboot.org/)
k zefektivnéni vyuky programovani v ramci
distancniho vzd€lavani. Dtraz byl kladen na
vyuku programovacich konceptl, které jsou
pouzitelné napfi¢ jazyky, spiSe nez na idiomy
specifické pro dany jazyk. Kurz zahrnoval
zakladni programovaci konstrukce, proceduralni
abstrakci a seznamoval s prvky funkciondlniho
programovani. Zjednodusené rozhrani
a interaktivni funkce systému codeBoot ucinné
zapojily studenty do vyuky a usnadnily jim
pochopeni koncepti programovéani. Design
codeBootu, ktery nevyzaduje instalaci a funguje
v prostfedi webového prohlizece, ucinné
podporuje distan¢ni vyuku. CodeBoot prokazal
ucinnost pii vyuce programovani pro zacatecniky
tim, ze zjednodusil interakci s programovacim
prostfedim a zamétoval se na zdkladni pojmy.
Prostiedi podporuje prechod k online vyuce tim,
ze poskytuje funkce, které podporuji porozuméni
a zapojeni, aniz by uzivatele zahltily.

Vysledky naseho vyzkumu a dalSich dvou
uvedenych provazi nékolik spole¢nych témat.
Prvnim z nich je ,,zapojeni studenti do vyuky a
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interaktivni vyukové metody*. Nase vysledky a
vysledky Christophera Birstera (2017) se shoduji
na potiebé zvysit zapojeni studentd do vyuky
prostiednictvim atraktivnéjSich a
interaktivnéjSich vyukovych metod. Zatimco my
zdlrazilujeme  potiebu  pfistupnéjSich  a
relevantnéjSich  materidlt, Birsten  piimo
demonstruje ukazuje uspéch Jupyter Notebooki
ve zlepSeni zapojeni a motivace studentii diky
strukturovanému  obsahu  zaloZenému na
Bloomové taxonomii. Dal§im tématem je
,»vyuzivani modernich technologii (aplikaci) ve
vzdélavani. VSechny tfi vyzkumy ukazuji na
dilezitost integrace technologii do vyuky
programovani. Vyzkum Feeleyeho a Melancona
(2022) zdtraznuje efektivitu online prostiedi
codeBoot pro zacateCniky a jednodussi interakci
s programovacim prostfedim. Tento ndlez
podporuje argument z naSeho vyzkumu
o nutnosti zaclenéni uZzivatelsky ptivétivejSich
technologii do wucebnich osnov. Tretim
spolecnym  tématem  je ,»prizptisobeni
vzdélavacich materidla®. Prvni a druhy vyzkum
upozoriuji na vyznam prizpisobeni vzdélavacich
materidli  z4jmim a preferencim studenti.
Jupyter Notebooky, navrzené podle Bloomovy
taxonomie, a doporuceni pro zvysSeni atraktivity
online kurzli naznacuji, Ze personalizace je
kli¢ova pro zvyseni zapojeni studentt.

7 Zavér

Vyzkumné Setfeni potvrdilo, Ze postoje zaku
stfednich Skol k vyuziti mobilnich a webovych
aplikaci ve vyuce algoritmizace a programovani
jsou komplexni a ovliviiuji je riizné faktory.
Analyza shromazdénych dat pftinesla nékolik
kliovych zjisténi, kterd maji zasadni implikace
pro didaktiku informatiky.

N 24

pfimou zkuSenosti s aplikacemi a pozitivnim
vnimanim jejich pfinosu. U respondentt, kteti se
s aplikacemi setkali (n=123), jich 92,7 % vnima

Pouzité zdroje

jejich  piinos  pozitivné.  Oproti  tomu
u respondenttl bez zkusenosti (n=186) je to pouze
53,2 %. Tento vysledek jednoznacné potvrzuje
hypotézu, Ze prakticka zkuSenost je klicova pro
prekonani skepse aformovani pozitivniho
postoje, coz by mélo byt zohlednéno pii
implementaci novych vyukovych nastrojt.
Postoje zakli se méni 1 v zdvislosti na rocniku
studia, pficemz tyto rozdily jsou statisticky
vyznamné. Nejpozitivn€jsi vnimani maji studenti
3. ro¢niku, kde 83 % z nich povazuje aplikace za
piinosné. Naopak u 4. rocniku dochazi k poklesu,
s 63 % pozitivnich hodnoceni. Tento trend
naznacuje, ze srostoucimi  zkuSenostmi a
znalostmi oboru se pohled zakl stava
sofistikovan€j§im, coz muze vést k vEtsi
kriticnosti vuci didaktické efektivité nékterych
aplikaci.

Analyza dale ukazuje, Ze vétSina zakl vnima roli
ucitele jako nenahraditelnou, i kdyz uznavaji
prinos technologii. Nejvétsi nesouhlas s tvrzenim,
ze by aplikace mohly nahradit ucitele, vyjadfili
studenti 2. rocniku (56 % nesouhlas). Nejcastéjsi
odpoveédi napfi€ ro¢niky byl ,,Castecny souhlas®,
coz potvrzuje, ze aplikace jsou vnimany spise
jako uzite¢ny doplnék nez jako plnohodnotna
ndhrada. Stimto ndzorem nejvice souhlasi
studenti 3. ro¢niku (44 %) a 1. ro¢niku (43 %).

Zavery vyzkumu jsou v souladu s pracemi autort
jako Birster (2017), nebo Feeley a Melancon
(2022), ktefi rovnéz zdlraziuji dilezitost
interaktivnich prvki ve vzdélavani aroli
technologii jako podptrného nastroje. Vysledky
naseho Setfeni jasn¢ demonstruji, ze ackoliv je
digitdlni gramotnost a vyuZzivani aplikaci
dulezité, osobni interakce s ucitelem a didakticka
kvalita nastrojii ziistavaji klicové pro efektivni
vyuku. Pro budouci vyvoj vyukovych materiald a
metodik je zisadni zaméfit se na praktické
zapojeni zakd do prace s aplikacemi a zaroven
respektovat nenahraditelnou roli pedagoga v
celém vzdélavacim procesu.
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REDAKCNI POZNAMKA: - PRAVIDLA PUBLIKOVANI V MEDIA4U MAGAZINE PRO ROK 2025

- OCHRANA OSOBNiCH UDAJO
Vazeni autori, soucasni i budouci,
s navratem Casopisu do seznamu recenzovanych periodik a zafazeni do databaze ERIH+ jesté dlislednéji vyzZadu-
jeme dodrzovani formalnich naleZitosti. Povinné jsou abstrakty a kliCova slova v Cestiné a v anglicting, u anglicky
psanych clankd jsou potom povinné abstrakty a klicova slova v anglictiné a cestiné. V pfipadé jinych cizich jazyk{
jsou povinné abstrakty a kliCova slova v jazyce ¢lanku, angli¢tiné a cestiné. Rozsah abstraktu je omezen na
350 znaki a rozsah klicovych slov na 70 znakii - viz Sablona pro psani prispévka.
Redakéni rada v kazdém vydani zamita nebo vraci k prepracovani pres 50 % clank{ jesté pred recenznim Fizenim
z formalnich ddvodd, protozZe ¢lanky nesplnuji poZzadovana kritéria a nékteré ¢lanky jsou vraceny i opakované.
Stale pretrvavaji problémy s kvalitou obrazkd a grafli, opakované se objevuje psani citaci aZ za interpunkéni tec-
kou, takZe citace stoji samostatné za vétou. Stale upozoriiujeme, Ze citace je soucasti textu a tecka patfi az za
citaci, (nap¥. ...vyzkum" [7].). Clanky s chybnou interpunkci u citaci budou autordm vraceny k pfepracovani y
formalnich dlivod. Vydavatelstvi a védecka redakéni rada Casopisu pracuje i nadale bez naroku na honorar, striktné
proto budeme u Vasich prispévkd vyzadovat spinéni veskerych formalnich nalezitosti. Neni v nasich silach
zasadnim zplsobem opravovat texty, citace, vzorce, prekreslovat obrazky, atd. Pro projednani ¢lanku re- dakéni
radou plati nasledujici opatteni:

a) Kazdy prispévek, ktery nebude spliiovat veskeré formalni nalezitosti (uvedené dale) bude
zamitnut jesté pred recenznim Fizenim.

b) Opraveny prispévek, zaslany autorem opétovné po zamitnuti, bude automaticky odlozen pro
posouzeni k nasledujicimu vydani.

c) Nebudou publikovany ¢lanky s textovym rozsahem mensim nez 2 strany. Doporuceny rozsah
prispévkti je 4-8 stran (rozsah ale neni striktné omezen).
V pfipadé pozadavku publikovani rozsahlych stati je potfebné toto predem konzultovat s redakci.

Pro moznost publikovani ¢clanku museji byt vzdy spinény tfi zasadni podminky:

1) kladné hodnoceni nejméné dvéma recenzenty,

2) dodrzeni potiebné formalni apravy (tyka se i obrazkd, fotografii, tabulek, grafii a rovnic)
3) dodani kompletnich podkladii pro publikovani ¢lanku (originaly obrazki, zdrojova data...)

Stranka ma okraje 2 cm, vlastni text ¢lanku se piSe do sloupcl Sitky 8 cm s délici ¢arou mezi nimi. Cely ¢lanek
(vCetné nadpist, popiskd obrazkd a tabulek) se piSe bez odsazovani prvniho fadku odstavce, vyhradné stylem
Normalni, Times New Roman, 12. Sablona pfi sprévném psani zachovava plivodni svétle Zluty pod-
klad! Pfi nespravném postupu pri psani, vkladani textu ¢i objektl nepovolenym zplisobem Zluty podklad zmizi.
Pokud do sablony koplrUJete jiz hotové texty, potom vyhradné postupem Upravy — Vlozit jinak — Neforma-
tovany text. Sablona pii tomto postupu zachovava vychozi svétlezluty podklad pod textem! Je to soucasné kon-
trola, Ze je dodrzen jeden z formalnich pozadavk(. Pouzivani hypertextovych odkazii (vcetné e-mailovych
adres), poznamek pod carou, indexovanych citaci, automatického cislovani, pouzivani lomitka "/"
misto zavorek je nepFipustné. Uvozovky se zasadné pouzivaji ve formatu 99...66 (,,text*). Ddrazné doporucu-
jeme vypnout ve Wordu automatické opravy a automatickou tvorbu hypertextu z internetovych adres - aktivni
hypertext je dlvodem k vraceni pfispévku k opraveé!

Abstrakt a Abstract jsou omezeny na maximalni rozsah 350 znaki (vCetné mezer) - rozsah vymezuje ra-
mecek Sablony (Times New Roman, 12, obycejné).

Klicova slova a Key words jsou povinnga, v maximalnim rozsahu 70 znak (véetné mezer) - do konce dané-
ho fadku (Times New Roman, 12, obycejné).

Velikosti HE|

Marmalni I 12h. QK
Dolni nebo horni index I Bb. ]_+B Storno
Snizeny dolni nebo horni index I b, .X

Symbol IF Pouit
Zmenieny symbaol 12 b, Vychozi

Obr.1 Nastaveni velikosti v editoru rovnic
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Obr.2 Nastaveni pisem v editoru rovnic

Rovnice se piSi vyhradné v MS-Equation (Editor rovnic), musi splfiovat podminku korektniho otevieni v editoru
rovnic Microsoft 3.1 (Word 2000) a musi jit timto editorem upravit. Font Times New Roman je nastaven i pro malou
a velkou feckou abecedu. Zakladni nastaveni editoru rovnic je na obrazcich 1 a 2.

PFi psani vzorcd dodrzujte vSechna typograficka pravidla (mezery mezi Cislem a jednotkou, radové mezery...). Pro
symbol nasobeni se zasadné pouziva nasobici tecka v poloviné vysky pisma (ALT+0183, nikoliv interpunkéni tecka
nebo hvézdicka - ta je pripustna pouze pro vypisy programd, kde je standardem pro operaci nasobeni), pro roz-
meéry, nasobky, apod. se pouziva nasobici kfizek (ALT+0215), 1 024 x 768 px (ne 1024x768 px), Cislovani rovnic
je vpravo v oblych zavorkach. Jednoduché jednoradkové vzorce a rovnice umisténé v textu se pisi jako text, editor
rovnic narusuje radkovani.

Obrazky se vkladaji se stylem obtékani "v textu", obrazek je na pozici znaku a presouva se s textem. Jiné umisténi,
stejné jako pouziti slozenych (seskupenych) obrazk{ je nepfipustné. Popisek obrazku je pod obrazkem! Obr. XX
Popisek

Tabulky museji byt vytvoreny vyhradné v MS-Word. Popisek tabulky je vlevo nad tabulkou: 7ab.XX Popisek,
doplfujici Udaje a vysvétlivky jsou vpravo pod tabulkou!

Grafy se vkladaji pfimo do textu jako obrazky (napr. vyfiznuté snimky obrazovky) v jednoduchém barevném
provedeni, ve velikosti 1:1 (100 %), vyhradné ve formatu PNG.
Grafy se popisuji se stejné jako obrazky: Obr.XX Popisek. Popisek je stejné jako u obrazku pod grafem!

Maximalni Sifka obrazki, tabulek a grafii je 7,9-8 cm, tj. 300 pixeld, pro 100% velikost. Pfi zvétSovani i
zmensovani dochazi k vyrazné degradaci a tim i ke ztraté grafické drovné Vaseho prispévku. Pro zachovani maxi-
malni kvality grafl a obrazk( je nezbytné je vytvorit ve skutecné velikosti a prevést do formatu PNG, pfipadné
BMP. Pouziti formatu JPG je nepripustné. Obrazky i grafy museji byt kontrastni a dokonale ostré, zejména
pokud obsahuji text. Zakladni tloustka ¢ary je 1 pixel, v tomto sméru predpokladejte znacné problémy pfi konverzi
z grafickych program, které standardné definuji ¢aru v milimetrech nebo milsech (Corel, Callisto, Visio...). Doporu-
Cujeme kreslit jednoduché obrazky a schémata v jednoduchych a nenaroCnych grafickych programech (Paint-
brush, Malovani...). Obrazek uréeny pro zobrazeni na monitoru musi byt pomérné hruby. Vyjimkou jsou pouze
ilustracni PrintScreeny obrazovek, které nasledné konvertujeme na potfebnou velikost. Ve vyjimecnych pfipadech
je mozné obrazky, tabulky a grafy umistit pres celou Sitku stranky tj. 17 cm (630 px). Maximaini velikost objektu
je 17 x 24 cm. Toto je nutné predem konzultovat s redakci Casopisu. Casopis je formatovan pro zobrazeni na
monitoru pfi zakladnim zvétSeni 100 % a pro néj musime zajistit maximalni Citelnost.

Citace museji byt dle IS0-690, a to ve formatu podle prikladu v Sabloné.
Pfijmeni a inicidla(y) autora velkym pismem, mezi autory pomicka. Nazev zdroje kurzivou. Ma-li zdroj ISBN
(ISSN), neuvadi se vydani ani pocet stran. VSechny citace museji mit jednotnou strukturu a jednotny styl.
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U datovanych citaci:

NOVAK, J. - MATEJU, S. (1992) Citace dle ISO. Praha. €NI. 1992, ISBN 80-56852-45-X.
Je-li pouZito Cislovani zdroj, je v hranatych zavorkach, odsazené tabulatorem:

[1] NOVAK, J. - MATEIU, S. Citace dle ISO. Praha. CNI. 1992. ISBN 80-56852-45-X.

Pocet citaci by mél byt imérny rozsahu ¢lanku a nemél by prekrocit 10 zdrojd. Nelmérné rozsahlé citace (napt.
dvoustrankovy soupis u tristrankového ¢lanku) budou autordim vraceny k Upravé.

Automatické cislovani nadpisti a citaci, poznamky pod carou, textova pole a aktivni hypertextové
odkazy jsou zakazany, a to i v pfipadé internetovych adres (museji byt vioZzeny jako normalni text) a obrazkd
stazenych z internetu, které museji byt do textu vioZeny jako nezavisla bitova mapa nebo obrazek ve formatu PNG.
V nastaveni MS Word musi byt zakazana automatickd zména na hypertextovy odkaz.

Je povinnosti autora, zkontrolovat, Ze v odesilaném souboru je pouze styl Normalni, pripadné sys-
témové pridané a neodstranitelné styly z originalni Sablony: Nadpis1, Nadpis2, Nadpis3 a Standardni pismo od-
stavce. VSechny zavlecené styly, stejné jako automatické Cislovani nadpisti a citaci, poznamky pod Carou, textova
pole, hypertextové odkazy, budou pred formatovanim prispévku do ¢asopisu bez nahrady odstranény. Pokud doj-
de ke ztraté nékterych informaci, budou prispévky vraceny z formalnich dGvodd.

Prispévek musi byt zaslan vyhradné ve formatu DOC - pro MS-Word 2000 (Word 97-2003) v méfitku 100
%. Pfi vychozim zpracovani clankd v MS-Word 2007, 2010, 2013, 2016 je nutné pred uloZzenim zvolit odpovi- dajici
format. Nekompatibilni a nekorektné otevirané soubory budou autorlim vraceny z formalnich déivodg.

Ke kazdému prispévku museji byt zaslany originaly obrazkd v bezkompresnim formatu PNG ¢i BMP, foto-
grafie Ize zaslat také ve formatu JPG ve 100% kvalité (vychozi kvalita JPG je obvykle 80 %). Konzultace k obra-
zovym materialdm si miZete vyzadat na e-mailové adrese rene.drtina@uhk.cz.

Pro tvorbu obrazk( je k dispozici technicka podpora v souboru Sablon. Cerveny ramecek vyznacuje pripustnou Sif-
ku pro sloupec a stranku. Naleznete tam i ukazku detailu obrazku tak, jak jej poslal autor, a ukazku, jaky je poza-
davek Casopisu.

¥ |
CLi X, ¥
Obr.3 Obrazek ve formatu JPG Obr.4 Obrazek ve formatu PNG
nevyhovuijici pro publikovani obrazek v pozadovaném provedeni

Soubory neni potfeba instalovat, pouze se rozbali do libovolného adresare.
Pismo v obrazcich prednostné Arial 8 Bold nebo Tahoma 8 Bold.

Pro grafy museji byt zaslana zdrojova data ve formatu XLS pro MS-Excel 2000 (Excel 97-2003), vychozi
méfitko 100 %. Pfi zpracovani dat v programech MS-Excel 2007, 2010, 2013, 2016 je nutné pred uloZenim zvolit
odpovidajici format. Nekompatibilni a nekorektné otevirané soubory budou autor@im vraceny z formalnich déivodg.
Vychozim formatem pro graf s diskrétnimi hodnotami je graf bodovy, nikoliv spojnicovy.

Grafy museji byt v daném souboru uloZeny jako samostatné listy (Grafl, Graf2...), ne jako objekt na
listu, orientace listu na Sitku, vychozi méritko 100 %.

Zakladni nastaveni MS-Excel pro graf je nasledujici:

Ohraniceni (oblasti, plochy, grafu i legendy) - Zadné; Plocha - Zadna; Osy - pIna, tenka, ¢erna; Mrizky - ping,
tenka, svétle Seda; Hlavni znacky - kfizek; Vedlejsi znacky - uvnitf. Graf nesmi mit nadpis.

Pro vSechny popisy, vCetné legendy: Pismo - Arial, 8, tucné, automaticka velikost - NE.

Standardni nastaveni Excelu je prakticky nepouZitelné, vSechny parametry je nutné predefinovat, nejlépe je si

vytvorit viastni typy graf@!

Informace pro psani prispévkl najdete rovnéz na http://www.media4u.cz/m4u-sablony.pdf nebo pfimo na:
http://www.media4u.cz/m4u-graf.xls

http://www.media4u.cz/m4u-tabulka.doc

http://www.media4u.cz/m4u-text.doc

http://www.media4u.cz/mm.zip

Na strankach Casopisu si miZete stahnout Sablonu pro psani prispévkd, ukazku tabulek nebo preddefinovany for-
mat grafu. Véfime, Ze pouzivani Sablon oboustranné zefektivni nasi praci a prinese jednodussi a Ucinn&jsi Upravy
textd.
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Ochrana osobnich udaji - GDPR

1 Archivované udaje

B Clenové védecké redakeni rady - jméno, tituly, stat

B Autori ¢lankd - jméno, tituly, instituce, email

B Recenzenti - jméno, tituly, stat

2 Ucel

VSechny Udaje jsou uvadény verfejné v opravnéném zajmu autor(l, recenzentd a clenll védecké redakéni rady.
3 Misto archivovanych adajt

Vsechny Udaje jsou verejné pristupné na:

B webovych strankach http:www.media4u.cz

B jednom zéloznim médiu pristupném v redakci Casopisu
B Casopis je verejné Sifitelny a neni redlna kontrola.

4 Souhlas s uvedenim
Vsichni ¢lenové védecké redakéni rady dali souhlas s uvadénim svého jména, titulu a statu.

Autofi davaji souhlas s uvedenim jména, titull, instituce a emailu u konkrétniho ¢lanku tim, Ze zaslou svdj
Clanek k recenznimu fizeni.

Recenzenti davaji souhlas s uvedenim svého jména, titull a statu tim, Ze zaslou recenzi ¢lanku.

5 Moznost vyjmuti idaja z archivace

Kazdy z clenli védecké redakcni rady a kolegia recenzentti ma moznost pozadat o zruseni udajli o sobé. Bude mu
vyhovéno okamzité na webové strance Casopisu a u nasledujicich vydani. U starSich vydani to neni moz- né.
Dlivodem je archivace a indexace v databazich a princip rozsifovani ¢asopisu ve svete.

Kazdy autor ma moznost pozadat o zruseni Udajl o sobé. Bude mu vyhovéno pouze u dosud nezverejnénych
clankd. Ddvodem je archivace a indexace v databazich a princip rozsifovani Casopisu a citaci clankd ve svété.

Redakc¢ni rada Mediad4u Magazine
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