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SPRÁVA 

 Táto výskumná správa sa zaoberá otázkou, akým spôsobom ovplyvňuje bádateľsky orientovaná výučba 

rozvoj mäkkých zručností stredoškolských študentov. Za týmto cieľom sme sa zamerali na tri oblasti. 

V prvej sme skúmali, aký význam prikladajú študenti príprave na Turnaj mladých fyzikov (TMF) na 

rozvoj svojich mäkkých zručností. V druhej sme zisťovali, ako posudzujú vplyv prípravy na TMF na 

rozvoj mäkkých zručností svojich študentov učitelia. Nakoniec sme hľadali súvislosť medzi tým, ako 

študenti hodnotili svoje mäkké zručnosti, a výsledkom v bádateľských aktivitách posudzovaným 

medzinárodným panelom odborníkov v kontexte medzinárodného TMF. Zhrnutím odpovedí na tieto tri 

oblasti otázok dohromady môžeme vyvodiť, ako pomáha bádateľsky orientované učenie rozvíjať mäkké 

zručnosti študentov a následne aký je vplyv mäkkých zručností študentov na ich výkon v bádateľských 

aktivitách. Dáta pre prvú oblasť otázok boli získané dotazníkovým šetrením medzi 308 študentmi, pre 

druhú oblasť potom rozhovory podľa šablóny s 33 učiteľmi, a pre tretiu oblasť sme vyšli z bodovania 

794 odborníkov (učiteľov SŠ a VŠ, a vedcov). Výsledky našej analýzy je možné zhrnúť do trinástich 

odporúčaní, ako rozvíjať mäkké zručnosti SŠ študentov. V dodatkoch (len v anglickom jazyku) potom 

uvádzame podrobnosti o všetkých našich výsledkoch. V prvom dodatku sú zhrnuté výsledky šetrenia 

vplyvu bežnej výučby (v anglických dodatkoch ako regular physics classes, RPC), prípravy na TMF 

(YPT activities; týmto skrátene budeme označovať ako vlastnú prípravu na TMF, tak účasť v súťaži), a 

ostatných súťaží (non-YPT activities; takto budeme súhrnne označovať ostatné fyzikálne súťaže) na 

rozvoj mäkkých zručností študentov. V druhom dodatku sú prezentované výsledky vyšetrovania medzi 

učiteľmi o vplyve týchto aktivít na rozvoj mäkkých zručností študentov. V treťom dodatku potom 

zhŕňame dáta z bodovania odborníkov a rozoberáme ich vzťah s rozvojom mäkkých zručností 

študentov. Táto analýza bola vykonaná ako súčasť dvoch diplomových prác, ktoré tvoria samostatné 

dokumenty, na ktoré sa budeme odkazovať ako na Dodatok B. 

  

Rozvoj mäkkých zručností prostredníctvom bádateľsky orientovanej 

výučby v TMF – najdôležitejšie pozorovania a odporúčania 

  

I. Príprava na TMF podporuje rozvoj mäkkých zručností 

Študenti v našom výskume hodnotili prípravu na TMF ako prínosnú k rozvoju svojich mäkkých 

zručností (pozri Dodatok 1.2.1). Hoci sme zaznamenali určité odlišnosti v hodnotení jednotlivých 

mäkkých zručností, tak medián hodnotenia prínosu prípravy na TMF bol na úrovni 4 na 5-stupňovej 

škále. Všeobecne povedané, táto výskumná správa tak ukazuje, že bádateľsky zamerané aktivity (ako 

kľúčový prvok prípravy na TMF) vedú k rozvoju mäkkých zručností študentov. Hodnotenie prínosu 

prípravy na TMF k rozvoju jednotlivých skúmaných mäkkých zručností je silne korelovaný. Z toho 

vyvodzujeme, že príprava na TMF má pre rozvoj mäkkých zručností celkovo kladný vplyv. 

Aj bežnú výučbu hodnotili študenti ako užitočnú pre rozvoj svojich mäkkých zručností. V prešetrovaní 

sme zaznamenali podobné hodnotenie prínosu bežnej výučby a prípravy na TMF; k podrobnej analýze 

rozdielov sme preto použili Studentov t-test; aj jeho výsledky ukazujú iba drobné rozdiely v hodnotení 

prínosu. Iba v prípade „Debatných zručností“ hodnotia študenti prínos prípravy na TMF lepšie ako pri 

bežnej výučbe. Pre všetky ostatné skúmané zručnosti neboli rozdiely štatisticky významné (významnosť 

p ≤ 0,10). 



 DEVELOPMENT OF INQUIRY-BASED 

 LEARNING VIA IYPT 

 

 

 
Podpora Európskej komisie pri tvorbe  tejto publikácie nepredstavuje súhlas s obsahom, ktorý odráža iba názory autorov, a Komisia nemôže 
byť zodpovedná za akékoľvek využitie informácií obsiahnutých v tejto publikácii. 

8 

Pre učiteľov tieto zistenia znamenajú, že príprava na TMF pomáha študentom k rozvoju ich mäkkých 

zručností a mala by preto dopĺňať bežnú výučbu. Navyše, aspoň pre niektoré špecifické mäkké 

zručnosti, je príprava na TMF prínosnejšia ako bežná výučba. Avšak dáta tiež ukazujú, že študenti v 

priemere nepovažujú prípravu na TMF za významne prínosnejšiu k rozvoju svojich mäkkých zručností. 

Učitelia by preto mali študentom vysvetľovať, akým spôsobom príprava na TMF dopĺňa bežnú výučbu. 

Výsledky Studentovho t- testu rozdielu hodnotenia prínosu bežnej výučby oproti príprave na TMF. 

Zručnosť t df p 

Tímová práca -0,845 97 0,400 

Schopnosť získavať a využívať informácie 1,145 92 0,255 

Tvorivosť 0,223 91 0,824 

Prezentačné schopnosti -1,104 95 0,272 

Debatné schopnosti -2,188 99 0,031 

Angličtina 0,520 94 0,604 

Poznámka: Záznamy s významnosťou p ≤ 0,10 sú zvýraznené tučne. 

  

II. Porovnanie hodnotenia prínosu prípravy na TMF a ostatných súťaží 

Študenti ako súčasť výskumu hodnotili tiež prínos ostatných súťaží (bez ďalšieho rozlíšenia sa tak 

mohlo jednať napr. o Fyzikálnu olympiádu, IJSO, EUSO, SOČ atď.) k rozvoju svojich mäkkých 

zručností. Študenti vcelku hodnotia prínos ostatných súťaží dobre. Zisťujeme, že ostatné súťaže majú 

obvykle silnejší vplyv ako bežná výučba. Hodnotenie prínosu ostatných súťaží je u mäkkých zručností 

lepšie, s výnimkou „Prezentačných zručností“ a „Debatných zručností“. 

Hodnotenie prínosu ostatných súťaží k rozvoju mäkkých zručností je nutné vnímať s rezervou. Tieto 

aktivity si študenti volia sami, a môžu pre ne teda byť kladne zaujatí. Aj takto môžeme v hodnotení 

chápať pozorovaný väčší prínos ostatných súťaží v porovnaní s prípravou na TMF. 

Pre učiteľov tieto zistenia znamenajú, že príprava na TMF aj ostatné súťaže sa môžu vzájomne dopĺňať. 

Navrhujeme preto, aby učitelia vo svojej bežnej výučbe posilnili bádateľsky zamerané aktivity a 

podporovali prípravu na TMF. Navyše by mali učitelia tieto aktivity prepájať s ďalšími záujmovými 

činnosťami, aby zabezpečili rozvoj všestranný mäkkých zručností prostredníctvom oboch typov aktivít. 

 

Výsledky Studentovho t-testu rozdielu hodnotenia prínosu TMF oproti ostatným súťažiam 

Zručnosť t d.f. p 

Tímová práca -3,946 92 0,000 

Schopnosť získavať a využívať informácie -6,046 90 0,000 

Tvorivosť -4,887 89 0,000 

Prezentačné zručnosti -1,273 91 0,206 
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Debatné zručnosti -0,102 94 0,919 

Angličtina -4,661 90 0,000 

Poznámka: Výsledky Studentovho t-testu. Záznamy s významnosťou p ≤ 0,10 sú zvýraznené tučným 

písmom. 

 

III. Bádateľsky zameraná výučba stavia na existujúcich mäkkých zručnostiach 

Hodnotenie prínosu prípravy na TMF študentov závisí od počtu rokov do ich maturitnej skúšky (pozri 

Dodatok 1.2.2). V našej regresnej analýze pozorujeme, že študenti maturitného a predmaturitného 

ročníka hodnotia prínos prípravy na TMF lepšie ako mladší študenti; rozdiely nie sú zistené iba pre 

„Tímovú prácu“ a „Angličtinu“. Pre ostatné súťaže neboli obdobné rozdiely pozorované. 

Tieto zistenia sú ešte zaujímavejšie v porovnaní, ako na počte rokov do maturity závisí hodnotenie 

prínosu bežnej výučby. V našej analýze totiž pozorujeme opačný trend: študenti nižších ročníkov 

vnímajú bežnú výučbu ako prínosnejšiu ako študenti maturitných ročníkov. Ešte viac je tak zdôraznené 

vzájomné dopĺňanie sa bežnej výučby a prípravy na TMF. 

Pre učiteľov tieto zistenia znamenajú, že príprava na TMF pôsobí ako vyvrcholenie vzdelávania 

študentov. Aby študenti mohli z prípravy na TMF vyťažiť maximum, musia učitelia študentom zaistiť 

dostatočnú úroveň zručností. Učitelia by preto mali stavať na doterajších mäkkých (aj odborných) 

schopnostiach študentov, aby v najväčšej možnej miere rozvinuli ich mäkké zručnosti v maturitnom 

ročníku. Pre mladších študentov, ktorí najskôr majú slabšie zručnosti ako ich starší spolužiaci, z toho 

potom vyplýva, že potrebujú silnejšie vedenie učiteľom. Učitelia by potom mali zabezpečiť, aby 

študenti boli pri príprave na TMF dostatočne vybavení, aby neboli zahltení náročnosťou týchto aktivít. 

Takto sa aj mladším študentom podarí vyťažiť maximum z prípravy na TMF. 

 

Regresia hodnotenia prínosu prípravy na TMF v závislosti od počtu rokov do maturity. Za 

základnú hladinu je vzaté hodnotenie študentov maturitného ročníka. 

↓ Zručnosť | Počet rokov do maturity → 1 2 3 a viac R² 

Tímová práca 0,086 -0,113 -0,239 0,017 

 Smerodajná odchýlka 0,205 0,213 0,247  

 Významnosť p 0,677 0,596 0,336  

Schopnosť získavať a využívať informácie -0,024 -0,476 -0,498 0,053 

 Smerodajná odchýlka 0,234 0,247 0,288  

 Významnosť p 0,919 0,057 0,086  

Tvorivosť -0,164 -0,493 -0,146 0,038 

 Smerodajná odchýlka 0,220 0,236 0,275  

 Významnosť p 0,458 0,039 0,596  

Prezentačné zručnosti -0,029 -0,408 -0,108 0,036 

 Smerodajná odchýlka 0,202 0,215 0,257  

 Významnosť p 0,886 0,060 0,675  
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Debatné zručnosti 0,021 -0,310 -0,383 0,046 

 Smerodajná odchýlka 0,183 0,192 0,228  

 Významnosť p 0,911 0,109 0,096  

Angličtina -0,002 0,017 -0,271 0,015 

 Smerodajná odchýlka 0,181 0,191 0,232  

 Významnosť p 0,990 0,931 0,246  

Poznámka: údaje s hodnotami významnosti p ≤ 0,10 sú zvýraznené tučným písmom. Uvedené sú tiež 

hodnoty spoľahlivosti R2 lineárnej regresie. 

  

IV. Bádateľsky zameraná výučba stavia na existujúcich fyzikálnych zručnostiach 

V našom výskume sme pozorovali, že študenti hodnotia prínos prípravy na TMF tým lepšie, čím viac 

majú hodín fyziky týždenne (pozri Dodatok 1.2.3), s výnimkou „Prezentačných zručností“ a 

„Debatných zručností“. Hoci výsledky závisia od konkrétnej mäkkej zručnosti, je zrejmé, že študenti 

so štyrmi a viac hodinami fyziky týždenne hodnotia prínos prípravy na TMF najlepšie. Rovnako je 

hodnotená aj bežná výučba: čím viac hodín fyziky, tým lepšie študenti hodnotia jej prínos. Pre ostatné 

súťaže sme obdobný trend nepozorovali. 

Pre učiteľov z tohto vyplýva, že základné fyzikálne zručnosti sú dôležitými predpokladmi pre ďalší 

rozvoj mäkkých zručností prostredníctvom prípravy na TMF. Inak povedané, študenti so solídnymi 

základmi vo fyzike budú mať z prípravy na TMF najväčší prospech aj z hľadiska rozvoja svojich 

mäkkých zručností. Toto načrtáva dve odporúčania pre učiteľov na posilnenie prínosu bádateľsky 

zameranej výučby. Po prvé, učitelia by mali pred rozjazdom prípravy na TMF zohľadniť mieru 

zručnosti študentov vo fyzike. Učitelia môžu využiť bádateľsky zameranú výučbu predovšetkým v 

intenzívnych kurzoch s pokročilými študentmi fyziky, ktorým sa potom mäkké zručnosti najviac 

rozvinú. Po druhé, učitelia by mali zabezpečiť, aby študenti pred zapojením do prípravy na TMF mali 

dostatočné zručnosti vo fyzike. V opačnom prípade hrozí negatívny výsledok z dôvodu, že sa študenti 

budú cítiť preťažení, čo sme už diskutovali vyššie. Zaznamenávame aj kladný vedľajší jav, kedy rozvoj 

odborných zručností vedie aj k rozvoju zručností mäkkých. 

 

Regresia hodnotenia prínosu prípravy na TMF v závislosti od počtu hodín fyziky týždenne. Za 

základnú hladinu sú vzaté odpovede študentov bez pravidelnej výučby fyziky. 

↓ Zručnosť | Počet hodín fyziky týždenne 

→ 
1 2 3 4 5 a viac R² 

Tímová práca 0,500 1,052 1,067 1,350 0,750 0,076 

 Smerodajná odchýlka 0,654 0,507 0,518 0,530 0,580  

 Významnosť p 0,446 0,040 0,042 0,012 0,198  

Schopnosť získavať a využívať informácie 1,083 1,048 1,126 1,233 1,083 0,034 

 Smerodajná odchýlka 0,773 0,600 0,614 0,627 0,686  

 Významnosť p 0,164 0,084 0,069 0,052 0,117  

Tvorivosť 0,167 0,500 0,381 0,767 0,667 0,032 

 Smerodajná odchýlka 0,720 0,559 0,573 0,584 0,638  

 Významnosť p 0,817 0,373 0,507 0,192 0,299  
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Prezentačné zručnosti 0,167 0,649 0,598 0,857 0,792 0,036 

 Smerodajná odchýlka 0,675 0,524 0,536 0,546 0,598  

 Významnosť p 0,805 0,218 0,267 0,119 0,188  

Debatné zručnosti -0,167 0,333 0,398 0,633 1,000 0,079 

 Smerodajná odchýlka 0,601 0,466 0,476 0,487 0,525  

 Významnosť p 0,782 0,476 0,405 0,196 0,059  

Angličtina -0,083 0,648 0,770 1,000 0,917 0,092 

 Smerodajná odchýlka 0,571 0,444 0,454 0,462 0,507  

 Významnosť p 0,884 0,147 0,092 0,032 0,073  

Poznámka: údaje s hodnotami významnosti p ≤ 0,10 sú zvýraznené tučným písmom. Uvedené sú tiež 

hodnoty spoľahlivosti R2 lineárnej regresie. 

  

V. Nedávna príprava na TMF posilňuje rozvoj mäkkých zručností 

V časti nášho výskumu sme skúmali, ako študenti hodnotia prínos prípravy na TMF v závislosti od 

dátumu svojej poslednej účasti v príprave na TMF (pozri Dodatok 1.2.4). Opýtaní mali na výber z 

možností „Nikdy“, „V tomto roku“, a „V minulých rokoch“. S výnimkou „Angličtiny“ sme 

nezaznamenali žiadnu ďalšiu štatisticky významnú závislosť. Zdá sa však, že nedávna príprava na TMF 

má silnejší vplyv ako príprava skoršia. Obdobné správanie pozorujeme aj v prípade hodnotenia prínosu 

bežnej výučby. S výnimkou „Prezentačných zručností“ naše výsledky ukazujú, že prínos bežnej výučby 

k rozvoju mäkkých zručností je väčší pre študentov, ktorí sa práve zúčastnili prípravy na TMF, než pre 

študentov, ktorí sa príprave na TMF venovali skôr. Možné vysvetlenie je, že účasť v aktivitách ako 

príprava na TMF posilňuje motiváciu študentov k maximálnemu možnému zlepšeniu svojich mäkkých 

zručností aj počas bežnej výučby. 

Z týchto zistení vyplýva pre učiteľov, že by mali bádateľsky zamerané aktivity do svojej výučby 

zaraďovať pravidelne, a aj príprava na TMF by mala byť pravidelná. Študenti tak budú nielen priamo 

profitovať z prípravy na TMF, ale súčasne sa pre nich umocnia aj prínos bežnej výučby. Môže sa zdať, 

že toto odporúčanie trochu ide proti výsledkom o najväčšom prínose prípravy na TMF v maturitnom 

ročníku. Obe zistenia však možno zlúčiť, ak si uvedomíme, že príprava na TMF v nižších ročníkoch 

môže slúžiť ako investícia na dosiahnutie najväčšieho prínosu v získavaní mäkkých zručností v 

maturitnom ročníku. Ako sme už uviedli vyššie, tieto zistenia tiež ukazujú, že študenti predovšetkým 

nižších ročníkov potrebujú na prípravu na TMF dobré vedenie, ktoré zamedzí nechceným dôsledkom 

pre rozvoj ich mäkkých zručností. 

 

Regresia hodnotenia prínosu bežnej výučby na dátume poslednej účasti v príprave na TMF. Za 

základnú hladinu sú vzaté odpovede študentov, ktorí sa prípravy na TMF doposiaľ nezúčastnili. 

↓ Zručnosť | | Posledná príprava na TMF → 
V minulých 

rokoch 

Tento 

rok 
R² 

Tímová práca -0,954 -0,954 0,078 

 Smerodajná odchýlka 0,284 0,981  

 Významnosť p 0,001 0,333  



 DEVELOPMENT OF INQUIRY-BASED 

 LEARNING VIA IYPT 

 

 

 
Podpora Európskej komisie pri tvorbe  tejto publikácie nepredstavuje súhlas s obsahom, ktorý odráža iba názory autorov, a Komisia nemôže 
byť zodpovedná za akékoľvek využitie informácií obsiahnutých v tejto publikácii. 

12 

Schopnosť získavať a využívať informácie -0,966 1,117 0,081 

 Smerodajná odchýlka 0,295 0,982  

 Významnosť p 0,001 0,257  

Tvorivosť -0,856 0,298 0,060 

 Smerodajná odchýlka 0,288 0,993  

 Významnosť p 0,003 0,765  

Prezentačné zručnosti -0,406 1,209 0,024 

 Smerodajná odchýlka 0,291 1,005  

 Významnosť p 0,166 0,231  

Debatné zručnosti -0,620 1,380 0,038 

 Smerodajná odchýlka 0,320 1,065  

 Významnosť p 0,055 0,197  

Angličtina -0,538 0,000 0,023 

 Smerodajná odchýlka 0,300 1,033  

 Významnosť p 0,074 1,000  

Poznámka: údaje s hodnotami významnosti p ≤ 0,10 sú zvýraznené tučným písmom. Uvedené sú tiež 

hodnoty spoľahlivosti R2 lineárnej regresie. 

 

  

VI. Nedávna príprava na TMF umocňuje prínosy ostatných súťaží 

Podobne ako vo vyššie uvedenej analýze, tu študujeme rozdiely medzi tým, ako študenti hodnotia prínos 

ostatných súťaží v závislosti od ich poslednej účasti na príprave na TMF (pozri tiež Dodatok 1.2.4). 

Naše výsledky naznačujú, že študenti, ktorí sa na TMF pripravovali nedávno, hodnotia lepšie aj prínos 

ostatných súťaží. Aj tu môže byť vysvetlenie obdobné; príprava na TMF pravdepodobne motivuje 

študentov, aby si viac odnášali aj z ostatných súťaží. 

Je zaujímavé, že v našich dátach nepozorujeme podobný vplyv ostatných súťaží (pozri Dodatok 1.2.5). 

Ani v hodnotení prínosu bežnej výučby, ani v hodnotení prínosu ostatných súťaží sme nepozorovali, že 

by sa nedávna účasť v ostatných súťažiach prejavovala lepším hodnotením. Zdá sa teda, ako keby sa z 

ostatných súťaží nedarilo prenášať zručnosti a motiváciu ani do bežnej výučby, ani do prípravy na TMF; 

k prenosu zručností z prípravy na TMF pritom dochádza. 

Pre učiteľov tieto zistenia znamenajú, že príprava na TMF má kladný vplyv na ostatné súťaže. Opačný 

efekt – to znamená prínos ostatných súťaží na prípravu na TMF – však nepozorujeme. Učiteľom preto 

odporúčame, aby do prípravy na TMF zaraďovali najmä študentov angažujúcich sa aj v ostatných 

súťažiach. Učitelia tak študentom umožnia rozvíjať svoje mäkké zručnosti nielen priamo prípravou na 

TMF, ale aj nepriamo umocnením vplyvu ostatných súťaží. 
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Regresia hodnotenia prínosu ostatných súťaží podľa dátumu poslednej účasti v príprave na TMF. 

Za základnú hladinu sú vzaté odpovede študentov, ktorí sa prípravy na TMF doposiaľ 

nezúčastnili. 

↓ Zručnosť | | Posledná príprava na TMF → 
V minulých 

rokoch 

Tento 

rok 
R² 

Tímová práca -0,609 0,622 0,057 

 Smerodajná odchýlka 0,222 0,765  

 Významnosť p 0,007 0,418  

Schopnosť získavať a využívať informácie -0,491 0,600 0,039 

 Smerodajná odchýlka 0,229 0,730  

 Významnosť p 0,034 0,413  

Tvorivosť -0,527 -0,427 0,044 

 Smerodajná odchýlka 0,220 0,673  

 Významnosť p 0,018 0,526  

Prezentačné zručnosti -0,527 1,056 0,032 

 Smerodajná odchýlka 0,296 0,983  

 Významnosť p 0,077 0,285  

Debatné zručnosti -0,620 0,017 0,036 

 Smerodajná odchýlka 0,280 0,892  

 Významnosť p 0,028 0,985  

Angličtina -0,610 0,556 0,051 

 Smerodajná odchýlka 0,237 0,787  

 Významnosť p 0,011 0,481  

Poznámka: údaje s hodnotami významnosti p ≤ 0,10 sú zvýraznené tučným písmom. Uvedené sú tiež 

hodnoty spoľahlivosti R2 lineárnej regresie. 

  

 

VII. Učitelia hodnotia prínos prípravy na TMF kladne 

V druhej oblasti výskumu sme zisťovali, ako hodnotia prínos prípravy na TMF na rozvoj mäkkých 

zručností študentov učitelia. Všeobecne hodnotia učitelia tento prínos veľmi vysoko (hodnotenie 8 z 

10, pozri Dodatok 2.2.2). Takéto hodnotenie je mimoriadne silné, zvlášť keď uvážime, že bežná výučba 

je hodnotená 5 bodmi z 10 (pozri Dodatok 2.2.1). Tieto rozdiely sú potvrdené aj párovými testami (pozri 

Dodatok 2.3.1) a týkajú sa všetkých skúmaných mäkkých zručností. 

Hoci tieto zistenia nasvedčujú prínosu prípravy na TMF k rozvoju mäkkých zručností študentov, je 

možné vzniesť určité námietky. Výskumu sa zúčastnili iba učitelia, ktorí už skúsenosť s prípravou na 

TMF majú. Musíme preto zvažovať, či nie sú výsledky prieskumu týmto smerom vychýlené. Toto môže 

vysvetliť rozdiely v hodnotení prínosu prípravy na TMF u študentov (pozri Dodatok 1.2.1) a u učiteľov. 

Zatiaľ čo učitelia hodnotili prípravu na TMF ako prínosnejšiu pre rozvoj všetkých mäkkých zručností, 

študenti ju lepšie hodnotili iba pre „Debatné zručnosti“. V doplňujúcom rozbore (pozri Dodatok 2.5) 

zisťujeme, ako študenti i učitelia porovnávajú prínos bežnej výučby a prípravy na TMF k rozvoju 

mäkkých zručností študentov. Zisťujeme, že učitelia hodnotia prípravu na TMF významne lepšie pre 
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všetky skúmané mäkké zručnosti. Naproti tomu hodnotenie študentov je diferencovanejšie; príprava 

na TMF je v ňom vyhodnotená ako prínosnejšia iba u 4 zo 6 skúmaných mäkkých zručností. 

Pre učiteľov z týchto zistení vyplýva, že by mali pravidelne sledovať rozvoj mäkkých zručností 

študentov počas bádateľsky zameraných aktivít. Toto učiteľom pomôže lepšie zhodnotiť, nakoľko 

prínos prípravy na TMF na rozvoj mäkkých zručností študentov spĺňa ich očakávania. Na druhej strane 

tieto zistenia tiež napovedajú, že by učitelia mali študentom prínos prípravy na TMF k rozvoju ich 

mäkkých zručností vysvetľovať. Ak výsledky hodnotenia prínosu nie sú dôsledkom nereprezentatívnej 

vzorky, zostáva otázka, prečo učitelia vnímajú prínos prípravy na TMF oveľa priaznivejšie ako študenti. 

Učitelia by tak mali žiakov motivovať k príprave na TMF a mali by im vysvetľovať, že príprava na 

TMF nie je oproti bežnej výučbe zbytočná, ale že ju užitočne dopĺňa. 

Párové Studentove t-testy (príp. Wilcoxonove testy) rozdielu hodnotenia prínosu bežnej výučby a 

prípravy na TMF pre jednotlivé skúmané mäkké zručnosti. 

Zručnosť Test Štatistika df p 

Tímová práca Studentov -6,503 31 < 0,001 

Tvorivosť Studentov -10,225 31 < 0,001 

  Wilcoxonov 0   < 0,001 

Debatné zručnosti Studentov -7,126 32 < 0,001 

Schopnosť získavať a využívať informácie Studentov -7,742 31 < 0,001 

  Wilcoxonov 0   < 0,001 

Prezentačné zručnosti Studentov -6,040 32 < 0,001 

Angličtina Studentov -6,759 31 < 0,001 
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VIII. Učitelia hodnotia prínos prípravy na TMF lepšie ako ostatné súťaže 

V rámci výskumu hodnotili učitelia tiež prínos ostatných súťaží (bez ďalšieho rozlíšenia sa tak mohlo 

jednať napr. o Fyzikálnu olympiádu, IJSO, EUSO, SOČ atď.) k rozvoju mäkkých zručností študentov. 

Napriek drobným rozdielom medzi jednotlivými mäkkými zručnosťami hodnotili učitelia v priemere 

prínos ostatných súťaží obdobne ako bežnú výučbu (hodnotenie 5 z 10, pozri Dodatok 2.2.3). Keďže je 

toto hodnotenie nižšie ako pri príprave na TMF, porovnali sme učiteľské hodnotenie prínosu prípravy 

na TMF a ostatných súťaží medzi sebou. Podobne ako pri bežnej výučbe učitelia uvádzali, že príprava 

na TMF je pre rozvoj mäkkých zručností študentov výrazne prínosnejšia než ostatné súťaže (pozri 

Dodatok 2.3.2). 

Opäť zdôrazňujeme, že nereprezentatívnosť vzorky učiteľov môže viesť k námietkam. Svojou 

skúsenosťou a zapojením do prípravy na TMF môžu byť oslovení učitelia pre prípravu na TMF silne 

zaujatí. Avšak rovnaká námietka platí aj pre študentov, ktorí môžu byť kladne zaujatí pre inú zo súťaží, 

ktorú si sami zvolili (pozri Dodatok 1.2.1). Toto môže vysvetliť, prečo učitelia hodnotia prínos prípravy 

na TMF oveľa lepšie ako prínos ostatných súťaží, zatiaľ čo hodnotenie študentov bolo opačné s 

výnimkou „Prezentačných zručností“ a „Debatných zručností“. 

Pre učiteľov tieto zistenia znamenajú, že by sa mali pravidelne venovať vyhodnocovaniu rozvoja 

mäkkých zručností študentov pri ich bádateľsky zameraných aktivitách. Navyše tieto zistenia tiež 

ukazujú, že učitelia by mali kombinovať prínosy jednotlivých aktivít. Ani učitelia ani študenti by nemali 

prípravu na TMF a na ostatné súťaže brať ako zámenné, alebo dokonca ako protichodné. Namiesto toho 

by učitelia mali usmerňovať motiváciu o ostatné súťaže aj smerom k príprave na TMF. Študenti by 

potom prípravu na TMF a ostatné súťaže mali vnímať ako vzájomne sa doplňujúce. Toto je dôležité, 

pretože odpovede študentov ukazujú potenciál k synergii prínosov prípravy na TMF a ostatných súťaží. 

 

Párové Studentove t-testy (príp. Wilcoxonove testy) rozdielu učiteľského hodnotenia prínosu 

prípravy na TMF a ostatných súťaží pre jednotlivé skúmané mäkké zručnosti. 

Zručnosť Test Štatistika df p 

Tímová práca Studentov -6,503 31 < 0,001 

Tvorivosť Studentov -10,225 31 < 0,001 

Debatné schopnosti Studentov 0   < 0,001 

Schopnosť získavať a využívať informácie Studentov -7,126 32 < 0,001 

Prezentačné zručnosti Studentov -7,742 31 < 0,001 

  Wilcoxonov 0   < 0,001 

Angličtina Studentov -6,040 32 < 0,001 
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IX. Mäkké zručnosti zlepšujú výkonnosť študentov 

Upozornenie: V tejto časti sa vychádza z dát získaných pri doplnkovom šetrení vykonávanom výhradne 

na rakúskom TMF. Z tohto dôvodu sa mierne líši stupnica hodnotenia (1 – 3 miesto 1 – 5), a miesto 

„Tvorivosti“ bolo sledované „Vedecké uvažovanie“. 

S využitím bodovania odborníkov v rakúskom TMF zisťujeme jeho súvislosť s vlastným hodnotením 

úrovne mäkkých zručností študentov (pozri Dodatok 3.3, hypotéza P.2). V prvom kroku pozorujeme, 

že študenti, prisudzujúci svojim mäkkým schopnostiam väčšiu dôležitosť, dosahujú vyššie bodovanie. 

Aj keď tento výsledok môže byť predpojatý (o.i. iba študenti s rozvinutými mäkkými zručnosťami ich 

môžu považovať za dôležité), môže byť toto zistenie využité na motiváciu. Ak považujú študenti svoje 

mäkké zručnosti za dôležité, sú motivovaní ich ďalej rozvíjať a dosiahnuť tak vyššiu úroveň. 

V druhom kroku sme rozšírili rozbor o hľadaní súvislosti medzi vlastným hodnotením zručností 

študentov a bodovaním porotcov. Po prípravných aktivitách rakúskeho TMF 2020 bolo bodovanie 

porotcov úmerné vlastnému hodnoteniu študentov u zručností „Vedecké uvažovanie“, „Debatné 

zručnosti“ a „Angličtina“. 

 

Výsledky regresného modelu, v ktorom vlastné hodnotenie úrovne študentov vystupuje (spolu s 

ich vekom, rolou v súťaži a roku súťaže) ako nezávislá premenná, a bodovanie porotcov ako 

premenná závislá. 

Nezávislá premenná 
Regresný 

koeficient 

Smerodajná 

odchýlka 
t p 

(Konštantný regresný koeficient) -8,86 1,41 -6,30 0,000 

Rok súťaže (0 = 2020, 1 = 2021) 1,61 0,25 6,39 0,000 

Rola referujúceho (0 = nie, 1 = áno) 0,26 0,12 2,07 0,039 

Role recenzenta (0 = nie, 1 = áno) 0,67 0,15 4,57 0,000 

Vek študenta 0,27 0,07 3,87 0,000 

Hodnotenie svojej „Tímovej práce“ 1,46 0,18 8,00 0,000 

Hodnotenie svojej „Schopnosti získavať a využívať 

informácie“ 
1,99 0,23 8,69 0,000 
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Hodnotenie svojho „Vedeckého uvažovania“ 0,58 0,18 3,15 0,002 

Hodnotenie svojich „Prezentačných zručností“ -2,20 0,35 -6,31 0,000 

Hodnotenie svojich „Debatných zručností“ 1,08 0,25 4,40 0,000 

Hodnotenie svojej „Angličtiny“ -0,81 0,11 -7,52 0,000 

 

Výsledky podobného regresného modelu po prípravných aktivitách k rakúskemu TMF v roku 

2020 

Nezávislá premenná 
Regresný 

koeficient 

Smerodajná 

odchýlka 
t p 

(Konštantný regresný koeficient) -2,42 1,67 -1,45 0,147 

Rok súťaže (0 = 2020, 1 = 2021) 1,22 0,21 5,73 0,000 

Rola referujúceho (0 = nie, 1 = áno) 0,29 0,14 2,13 0,033 

Role recenzenta (0 = nie, 1 = áno) 0,66 0,17 4,01 0,000 

Vek študenta 0,36 0,11 3,31 0,001 

Hodnotenie svojej „Tímovej práce“ -0,14 0,19 -0,76 0,445 

Hodnotenie svojej „Schopnosti získavať a využívať 

informácie“ 
-0,01 0,11 -0,06 0,953 

Hodnotenie svojho „Vedeckého uvažovania“ 0,47 0,23 2,09 0,037 

Hodnotenie svojich „Prezentačných zručností“ -1,00 0,33 -3,07 0,002 

Hodnotenie svojich „Debatných zručností“ 0,48 0,26 1,87 0,062 

Hodnotenie svojej „Angličtiny“ 0,58 0,10 5,86 0,001 

Pre učiteľov z týchto zistení vyplýva, že mäkké zručnosti sú pre študentov dôležité, a že ich ovládnutie 

vedie k lepším výsledkom. Učitelia by sa tak mali zameriavať na rozvoj týchto mäkkých zručností, aby 

rozvíjali aj odborné zručnosti vo fyzike (ale aj v ďalších oblastiach). Ako podstatný prvok rozvoja 

zručností by sa mala uplatňovať snaha učiteľov motivovať študentov aj k rozvoju svojich mäkkých 

zručností. Podľa zistení z prvých dvoch častí tejto správy je na tento účel príprava na TMF veľmi 

vhodným prístupom, najmä ak bude kombinovaná s ďalšími fyzikálnymi súťažami. 

  

 

X. Príprava na TMF posilňuje bádateľskú výkonnosť 

Upozornenie: V tejto časti sa vychádza z dát získaných pri doplnkovom vyšetrovaní vykonávanom 

výhradne na rakúskom TMF. Z tohto dôvodu sa mierne líši stupnica hodnotenia (1 – 3 miesto 1 – 5), a 

miesto „Tvorivosti“ bolo sledované „Vedecké uvažovanie“. 

Ďalej rozoberieme, akým spôsobom vedecký výkon študentov posilňujú prípravné kurzy na TMF (pozri 

Dodatok 3.3, hypotéza S.1a). Za týmto účelom porovnáme, ako hodnotenie mäkkých zručností pred a 

po rakúskych prípravných kurzoch na TMF ovplyvnilo výkonnosť v bádateľsky orientovaných 

aktivitách. V našej štúdii pozorujeme, že iba „Prezentačné zručnosti“ boli pred prípravou lepšie. Zdá sa 

však, že „Prezentačné zručnosti“ sú trochu výnimočné. Avšak pri všetkých ostatných skúmaných 

mäkkých zručnostiach došlo po príprave k zlepšeniu. 
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Pre učiteľov to znamená, že prípravné kurzy na TMF posilňujú výkon študentov v bádateľsky zameranej 

výučbe. Podobne ako vyššie uvedené výsledky, aj tieto ukazujú, že sa rozvíjajú aj mäkké zručnosti. 

Učitelia by preto mali študentov k účasti na prípravných akciách k TMF motivovať. Týmto učitelia 

napomôžu rozvoju mäkkých zručností študentov a ich úspechu v bádateľsky zameranej výučbe. 

  

Výsledky podobného regresného modelu (ako v predchádzajúcej časti) pred prípravnými 

aktivitami rakúskeho TMF v roku 2021 

Nezávislá premenná 
Regresný 

koeficient 

Smerodajná 

odchýlka 
t p 

(Konštantný regresný koeficient) -5,87 2,66 -2,20 0,028 

Rok súťaže (0 = 2020, 1 = 2021) 0,36 0,15 2,48 0,013 

Rola referujúceho (0 = nie, 1 = áno) 0,73 0,15 5,00 0,000 

Role recenzenta (0 = nie, 1 = áno) 0,79 0,15 5,37 0,000 

Vek študenta -0,92 0,29 -3,21 0,001 

Hodnotenie svojej „Tímovej práce“ -0,13 0,11 -1,17 0,244 

Hodnotenie svojej „Schopnosti získavať a využívať 

informácie“ 
-0,03 0,27 -0,13 0,899 

Hodnotenie svojho „Vedeckého uvažovania“ 0,74 0,41 1,81 0,071 

Hodnotenie svojich „Prezentačných zručností“ 0,07 0,30 0,25 0,806 

Hodnotenie svojich „Debatných zručností“ -5,87 2,66 -2,20 0,028 

Hodnotenie svojej „Angličtiny“ — — — — 

 

 

XI. Prípravné aktivity k účasti na TMF posilňujú prínosy súťaže 

Upozornenie: V tejto časti sa vychádza z dát získaných pri doplnkovom šetrení vykonávanom výhradne 

na rakúskom TMF. Z tohto dôvodu sa mierne líši stupnica hodnotenia (1 – 3 miesto 1 – 5), a miesto 

„Tvorivosti“ bolo sledované „Vedecké uvažovanie“. 

K rozboru vplyvu prípravných aktivít k TMF na výsledky v súťaži budeme ďalej zisťovať, akým 

spôsobom závisí výsledok bodovania porotcov rakúskeho TMF na dobe strávenej bádateľsky 

zameranými aktivitami (pozri Dodatok 3.3, hypotéza S.1b). Naše zistenia naznačujú, že študenti 

venujúci príprave viac času majú aj lepšie bodovanie. Predpokladáme, že tento výsledok súvisí aj s 

rozvojom mäkkých zručností. Prípravné aktivity dávajú študentom príležitosť cvičiť svoje mäkké 

zručnosti, čo sa potom zúročí vo vlastnej súťaži. 
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Výsledky regresného modelu zameraného na vplyv doby strávenej prípravou na TMF (iba 

Rakúsko) 

Nezávislá premenná 
Regresný 

koeficient 

Smerodajná 

odchýlka 
t p 

(Konštantný regresný koeficient) -5,77 0,97 -5,97 0,000 

Rok súťaže (0 = 2020, 1 = 2021) 0,51 0,15 3,50 0,001 

Rola referujúceho (0 = nie, 1 = áno) 0,34 0,14 2,52 0,012 

Rola recenzenta (0 = nie, 1 =áno) 0,65 0,17 3,94 0,000 

Vek študenta 0,66 0,06 11,88 0,000 

Počet hodín prípravy za mesiac 0,01 0,00 7,86 0,000 

Je zaujímavé, že študenti si sú vedomí prínosov prípravných aktivít. Na otázku, či prípravné aktivity na 

TMF pomohli rozvoju ich mäkkých zručností, bola priemerná odpoveď naprieč všetkými mäkkými 

zručnosťami 2,39 (v mierke 1 = trochu, 3 = veľa). Vymykala sa iba angličtina s hodnotením 1,70. Pre 

ostatné mäkké zručnosti presahovalo priemerné hodnotenie hodnotu 2,0; pre „Vedecké uvažovanie“ a 

„Debatné zručnosti“ potom dokonca hodnotu 2,7. 

  

Popisná štatistika hodnotenia rozvoja mäkkých zručností. 

Zručnosť Priemer 
Smerodajná 

odchýlka 
Minimum Maximum 

Počet 

tímov 

Tímová práca 2,319 0,746 1,0 3,0 12 

Schopnosť získavať a využívať informácie 2,319 0,533 1,5 3,0 12 

Vedecké uvažovanie 2,750 0,405 2,0 3,0 12 

Prezentační zručnosti 2,513 0,457 2,0 3,0 12 

Debatné zručnosti 2,722 0,422 2,0 3,0 12 

Angličtina 1,694 0,895 1,0 3,0 12 

Rozvoj mäkkých zručností všeobecne 2,386 0,379 1,8 3,0 12 

Pre učiteľov tieto zistenia znamenajú, že by mali významnú časť výučby venovať bádateľsky 

zameraným aktivitám. Takto sa automaticky podporí rozvoj mäkkých zručností. Ďalší čas venovaný 

prípravným aktivitám na TMF potom umožní študentom vylepšiť sa aj vo vedeckom bádaní, ale aj s 

tým bude spojený ďalší rozvoj mäkkých zručností. Je možné predpokladať aj efekty, ktoré budú tieto 

vzťahy vzájomne posilňovať. Zdá sa, že si študenti tieto výhody uvedomujú, ako sa ukazuje v ich 

vyššom bodovaní v TMF. Učitelia by preto mali toto kladné vnímanie študentov využiť v ich motivácii 

na prípravu na TMF. Najlepšie tak, že túto prípravu prepoja aj s ostatnými súťažami. Naše výsledky z 

prvých dvoch častí tejto správy naznačujú, že toto prepojenie prípravy na TMF a ostatných súťaží má 

synergický efekt. 

  

XII. Vedecké uvažovanie, debatovanie a angličtina ako kľúčové mäkké zručnosti 

V súlade so zisteniami v práci Deep et al. (2019), bodovanie odborníkov ukazuje, že vedecké 

uvažovanie, debatné zručnosti a angličtina vedú v TMF k dobrým výsledkom (pozri Dodatok 3.3 a 

nižšie uvedené regresné koeficienty). Toto zdôrazňuje užitočnosť prípravných aktivít na dosiahnutie 
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lepšieho bodovania na TMF. U „Vedeckého uvažovania“ a „Debatných zručností“ študenti uvádzali, že 

prípravné aktivity zásadne prispeli k rozvoju ich mäkkých zručností (pozri nižšie uvedené regresné 

koeficienty). Študenti súčasne uvádzali, že považujú tieto zručnosti za veľmi dôležité pre umiestnenie 

v TMF (pozri nižšie uvedené hodnotenie ich dôležitosti). Iba v prípade „Angličtiny“ však pozorujeme, 

že ju študenti nepovažujú k úspechu na TMF za zásadnú, ani neveria, že by prípravné aktivity na TMF 

ich angličtinu významne vylepšili. Zatiaľ čo toto môže naznačovať samo vyplňujúce sa proroctvo (t.j. 

študenti nepovažujú angličtinu za podstatnú, a preto nevnímajú, ako sa ním zlepšuje), môže to znamenať 

aj medzeru v náplni prípravných aktivít. 

Pre hlbšiu analýzu sa vrátime k výsledkom prvých dvoch častí našej analýzy (pozri Dodatky 1.2 a 2.2). 

Tie ukazujú, že príspevok k rozvoju „Debatných zručností“ je výnimočne dôležitý, pretože tu študenti 

hodnotili vlastnú úroveň pod priemerom všetkých mäkkých zručností (hodnotenie 3,65 oproti 3,92). 

Študenti navyše podpriemerne hodnotili aj prínos bežnej výučby k rozvoju svojich debatných zručností 

(hodnotenie 3,56 oproti 3,74). Pre „Angličtinu“ však hodnotenie vlastných zručností dosahovalo 4,13 a 

prínos bežnej výučby k zlepšovaniu angličtiny bol tiež hodnotený vysoko (3,97). Vysvetlenie by mohlo 

spočívať v tom, že z prípravných aktivít na TMF študenti nezískali žiadny nový jazykový podnet. Toto 

vysvetlenie však nesúhlasí s vyšetrovaním medzi učiteľmi. Títo na rozdiel od študentov odpovedali, že 

zatiaľ čo bežná výučba fyziky prispieva k rozvoju „Angličtiny“ iba slabo (hodnotenie 4,04), tak prínos 

prípravy na TMF je zásadný (8,07 s tým, že obe tieto hodnotenia sú na škále do 10). 

Tieto zistenia majú pre učiteľov zásadné dôsledky. Po prvé odporúčame, aby sa učitelia zameriavali 

predovšetkým na rozvoj „Vedeckého uvažovania“, „Debatných zručností“ a „Angličtiny“, ktoré mäkké 

zručnosti majú najsilnejší vplyv na výkon študentov v bádateľských činnostiach. Po druhé, učitelia by 

mali vyžadovať od študentov spätnú väzbu, aby mohli zistiť, prečo prípravné aktivity na TMF 

nerozvíjajú ich angličtinu. Táto spätná väzba môže buď ukazovať na ono samo vyplňujúce sa proroctvo, 

alebo môže ukazovať, že prípravné aktivity na TMF by sa mali zmeniť tak, aby podporovali aj 

vylepšovanie angličtiny. Po tretie, učitelia by mali pátrať, prečo iba 3 zo 6 skúmaných mäkkých 

zručností vylepšujú bodovanie v TMF. Pokiaľ budú študenti cítiť, že v bádateľsky orientovanej výučbe 

nemôžu uplatniť všetky svoje mäkké zručnosti, môže to mať negatívny vplyv na ich motiváciu k ďalšej 

práci na rozvoji týchto svojich zručností, čo môže viesť k dlhodobým neblahým dôsledkom. 

 

Nezávislá premenná 
Príspevok 

k výkonu 

Príspevok k 

rozvoju 
Dôležitosť 

Hodnotenie svojej „Tímovej práce“ -0,14 2,319 4,250 

Hodnotenie svojej „Tímovej práce“ -0,01 2,319 3,902 

Hodnotenie svojho „Vedeckého uvažovania“ 0,47 2,750 4,777 

Hodnotenie svojich „Prezentačných zručností“ -1,00 2,513 4,375 

Hodnotenie svojich „Debatných zručností“ 0,48 2,722 4,736 

Hodnotenie svojej „Angličtiny“ 0,58 1,694 3,319 

Poznámka: „Príspevkom k výkonu“ je myslený koeficient mäkkých zručností. „Príspevkom k rozvoju“ 

je mienený priemerný príspevok prípravy na TMF k rozvoju mäkkých zručností (škála 1 – 3). „Vnímaná 

dôležitosť“ potom znamená priemernú dôležitosť, ktorú študenti priradili vplyvu každej z mäkkých 

zručností na bodovanie v TMF (škála 1 – 5). 
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XIII. Rozdiely medzi štátmi sú podstatné 

Keďže naše dáta obsahujú odpovede študentov a učiteľov z viacerých krajín, skúmali sme aj rozdiely 

medzi jednotlivými krajinami (pozri Dodatok 1.3 a 2.4). Pozorujeme, že odpovede študentov i učiteľov 

sa medzi krajinami líšia. Lokálne prvky (ako vzdelávací systém, učebné plány, štýl výučby) ovplyvňujú, 

ako študenti aj učitelia hodnotia rozvoj mäkkých zručností prostredníctvom rôznych prístupov. V zhode 

s týmto pozorovaním tiež zisťujeme, že študenti z rôznych krajín hodnotia svoje mäkké zručnosti 

odlišne. 

Avšak rozdiely naprieč štátmi sú tiež medzi hodnotením študentov a učiteľov. Zatiaľ čo u študentov 

zaznamenávame rozdiely medzi krajinami v hodnotení prínosu prípravy na TMF u všetkých skúmaných 

mäkkých zručností, u učiteľov pozorujeme rozdiely medzi krajinami iba pre „Schopnosť získavať a 

využívať informácie“. A naopak, zatiaľ čo hodnotenie prínosu ostatných súťaží učiteľmi sa medzi 

krajinami líši, tak v hodnotení študentov rozdiely nezaznamenávame. 

Pre učiteľov z tohto vyplýva, že ich vedenie prípravy na TMF môže vyžadovať výraznejšie 

prispôsobenie, než pôvodne očakávali. Študentské hodnotenie prínosu prípravy na TMF sa medzi 

krajinami líšilo, zatiaľ čo hodnotenie učiteľov bolo bez významných rozdielov. Tento nesúlad 

vysvetľujeme tým, že učitelia si na rozdiel od študentov nie sú tak vedomí špecifických potrieb a 

eventualít, ktoré vyvstávajú zo vzdelávacieho systému alebo všeobecnejšie z kultúry jednotlivých krajín 

v širšom zmysle. 

Prístupy a zručnosti, pri ktorých boli testom ANOVA (hodnotenie ~ krajiny) zaznamenané štatisticky 

významné rozdiely (významnosť p ≤ 0,10) v študentskom hodnotení prínosu medzi krajinami. 

Prístup Zručnosť d.f. F p 

Bežná výučba Tímová práca 4 3,637 0,007 

Bežná výučba Tvorivosť 4 2,021 0,094 

Príprava na 

TMF 
Tímová práca 8 7,812 0,000 

Príprava na 

TMF 
Schopnosť získavať a využívať informácie 7 4,602 0,000 

Príprava na 

TMF 
Tvorivosť 7 5,272 0,000 

Príprava na 
TMF 

Prezentačné zručnosti 8 16,316 0,000 

Príprava na 

TMF 
Debatné zručnosti 8 7,476 0,000 

Príprava na 
TMF 

Angličtina 8 6,749 0,000 

 

Prístupy a zručnosti, pri ktorých boli testom ANOVA (hodnotenie ~ krajiny) zaznamenané štatisticky 

významné rozdiely (signifikancie p ≤ 0,10) v študentskom hodnotení prínosu medzi krajinami. 

Prístup Zručnosť d.f. F p 

Bežná výučba Tímová práca 4 3,188 0,028 

Bežná výučba Schopnosť získavať a využívať informácie 4 3,550 0,018 

Príprava na TMF Schopnosť získavať a využívať informácie 4 2,763 0,048 

Ostatné súťaže Tímová práca 3 3,365 0,034 

Ostatné súťaže Angličtina 3 4,235 0,015 
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The relationship between inquiry-based learning in YPT and the 

development of soft skills 
IO2 Dibali: 2019-1-SK01-KA201-060798 

 

SUPPLEMENTARY MATERIALS 

 

In this document, we provide supplementary materials that offer further details on the condensed 

guidelines presented in our report. These supplementary materials consist of three sections. The first 

section shows survey results on students’ assessment of soft-skill development through regular physics 

classes, YPT-related activities, and other extracurricular activities. The second section present results 

from a survey of teachers’ assessment of soft-skill development through these three types of activities. 

In section three, we present result from an expert evaluation of the relation between soft skills and 

performance in inquire-based learning. This analysis was conducted as part of two master theses that 

are included in Appendix B (separate documents). 

 

1. Students’ Assessment of Soft-Skill Development 

1.1 Data characteristics 

In total, 308 students from nine countries participated in the survey. While gender was not included in 

some of the surveys, the female-male split overall was about one third to two thirds. In some countries 

the share of male participants in the survey was even 70% and beyond (Czech Republic, Hungary). In 

one country (Slovenia), the share of females exceeded that of male participants. 

Students were classified based on the school years until they would write their final exams. Overall, for 

this categorization the split was even: 19% of students were in their final school year, 26% had one and 

28% had two years until completion. About one fifth of the participants still had to complete three or 

more years until their final exams. Slovenia constitutes somewhat of an outlier with 22% of participants 

in their final year and 78% of participants in their second to last school year. As part of the survey, 

students were asked about their regular weekly physics classes. About half of participants took four 

hours of weekly physics classes. In the case of students from Slovakia and Slovenia, this share is even 

higher at 65% and 78%, respectively. 25% of participants from Bulgaria and 19% of participants from 

Hungary took 5 hours or more of weekly physics classes. Students also reported the time they spent on 

physics-related extracurricular activities. 28% of participants reported that they spent more than 20 hours 

per month on physics-related extracurricular activities, another 22% answered that they spent between 

10 and 20 hours per month on these activities. Again, country differences seem to persist. 43% and 44% 

of students from Czech Republic and Slovenia, respectively, reported that they spend more than 20 hours 

per month on extra-curricular activities. 

Gender 

Country 
Unknown Female Male Total 

# % # % # % # % 

Austria 13 100 0 0 0 0 13 4 
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Bulgaria 0 0 7 33 14 67 21 7 

Czech Rep. 0 0 7 30 16 70 23 7 

Germany 3 100 0 0 0 0 3 1 

Hungary 1 1 19 26 52 72 72 23 

Iran 1 100 0 0 0 0 1 0 

Russia 1 100 0 0 0 0 1 0 

Slovakia 0 0 63 38 102 62 165 54 

Slovenia 0 0 5 56 4 44 9 3 

Total 19 6 101 33 188 61 308 100 

 

Years to final exam 

Country 
Unknown 0 1 2 3+ Total 

# % # % # % # % # % # % 

Austria 13 100 0 0 0 0 0 0 0 0 13 4 

Bulgaria 0 0 7 33 6 29 4 19 4 19 21 7 

Czech Rep. 0 0 9 39 5 22 6 26 3 13 23 7 

Germany 3 100 0 0 0 0 0 0 0 0 3 1 

Hungary 1 1 22 31 22 31 22 31 5 7 72 23 

Iran 1 100 0 0 0 0 0 0 0 0 1 0 

Russia 1 100 0 0 0 0 0 0 0 0 1 0 

Slovakia 0 0 20 12 40 24 53 32 52 32 165 54 

Slovenia 0 0 2 22 7 78 0 0 0 0 9 3 

Total 19 6 60 19 80 26 85 28 64 21 308 100 

 

Regular physics classes per week 

Country 
Unknown 0 1 2 3 4 5+ Total 

# % # % # % # % # % # % # % # % 

Austria 13 100 0 0 0 0 0 0 0 0 0 0 0 0 13 4 

Bulgaria 0 0 2 7 1 4 7 25 0 0 11 39 7 25 28 10 

Czech Rep. 0 0 2 9 1 4 0 0 9 39 11 48 0 0 23 8 

Germany 3 100 0 0 0 0 0 0 0 0 0 0 0 0 3 1 

Hungary 1 1 1 1 2 3 14 19 21 29 20 27 14 19 73 25 

Iran 1 100 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Russia 1 100 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Slovakia 0 0 3 2 5 4 2 1 37 27 90 65 2 1 139 48 

Slovenia 0 0 0 0 0 0 0 0 2 22 7 78 0 0 9 3 

Total 19 7 8 3 9 3 23 8 69 24 139 48 23 8 290 100 
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Average hours spent on physics-related extracurricular activities per month 

Country 
Unknown ≤5 ≤10 ≤20 >20 Total 

# % # % # % # % # % # % 

Austria 0 0 13 100 0 0 0 0 0 0 13 4 

Bulgaria 4 19 2 10 3 14 5 24 7 33 21 7 

Czech Rep. 3 13 1 4 1 4 8 35 10 43 23 7 

Germany 0 0 3 100 0 0 0 0 0 0 3 1 

Hungary 12 17 4 6 11 15 24 33 21 29 72 23 

Iran 0 0 1 100 0 0 0 0 0 0 1 0 

Russia 0 0 1 100 0 0 0 0 0 0 1 0 

Slovakia 56 34 1 1 38 23 27 16 43 26 165 54 

Slovenia 1 11 1 11 0 0 3 33 4 44 9 3 

Total 76 25 27 9 53 17 67 22 85 28 308 100 

 

Participants indicated their most recent participation in YPT-related activities. Only in the case of “Work 

on problems” events, more than half (53%) of the students participated in YPT-related activities at least 

once. In the other events the majority of students had never participated. When asked about their 

participation in other physics competitions and events, students gave similar responses as for YPT-

related events. With the exception of Ad hoc competitions (42%) and Other Science Olympiads (50%), 

more than half of the students had never participated in any events. Yet 46% of students had participated 

in a Physics Olympiad at least once. Only a part of the participants evaluated their overall experience 

with YPT. Yet for these 73 participants, the overall evaluation was very positive (median of 4). Although 

the results also show some outliers, the evaluation seems equally positive across all countries. 

Most recent participation in YPT-related activities 

Event 
This year Last year Earlier Never Total 

# % # % # % # % # 

Preparatory seminar 42 19 27 12 12 5 139 63 220 

Work on problems 84 35 29 12 13 5 112 47 238 

Regional YPT event 47 22 21 10 16 8 125 60 209 

National YPT event 50 25 9 4 15 7 129 64 203 

AYPT or similar international event 9 5 5 3 13 7 161 86 188 

IYPT 21 11 6 3 14 7 151 79 192 

 

Participation in other physics competitions or preparation for them 

Event 
This year Last year Earlier Never Total 

# % # % # % # % # 

Physics Olympiad 46 19 29 12 36 15 128 54 239 

IJSO or EUSO 2 1 9 5 3 2 173 93 187 

IYNT 2 1 2 1 5 3 176 95 185 
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Other Science Olympiad 60 26 24 10 32 14 117 50 233 

Project Science Competition 18 15 9 8 8 7 83 70 118 

Seminar or correspondence 42 20 16 7 28 13 129 60 215 

Ad hoc competitions 73 32 38 17 29 13 87 38 227 

Debate club or similar 18 9 14 7 17 8 156 76 205 

 

Overall experience with YPT 

Valid Missing Mean Median SD Min. Max. 

73 235 3.82 4 0.96 1 5 

 

 

 

1.2 Findings 

In the survey, students were asked to evaluate their own soft skills. In addition to this evaluation, students 

also indicated the usefulness of regular physics classes, YPT-related activities, and other activities to 

develop these soft skills. Most students (about 280) completed questions on the self-evaluation of soft 

skills. For the assessment of usefulness of physics classes, YPT-related activities, and other activities, 

only responses from half the participants are available (about 140 responses). 

On average, students evaluated their soft skills very positively (median = 4). The lowest mean 

evaluations were on “Debating skills” (3.65). The highest self-evaluations were on “Ability to locate 

and use information” (4.18) and “English skills” (4.13). Self-evaluations for all categories of soft skills 

were positively correlated (r ~ 0.3). 

In the survey, students responded that regular physics classes, YPT-related activities, as well as other 

activities were useful to enhance their soft skills (median ≥ 4). It seems that other activities were 

perceived as most useful to increase soft skills and that YPT-related activities contributed slightly more 

than regular physics classes (see tests below). For all three types of activities, usefulness was positively 

correlated across categories of soft skills. These correlations were highest for YPT-related activities (r 

~ 0.5-0.6), indicating that YPT-related activities have the most holistic impact on soft skills. 
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Self-evaluation by student 

Soft Skills Valid Missing Mean Median SD Min. Max. 

Teamwork 277 31 3.91 4 0.84 1 5 

Ability to loc. and use information 264 44 4.18 4 0.76 1 5 

Creativity 263 45 3.94 4 0.91 1 5 

Presentation skills 274 34 3.73 4 1.04 1 5 

Debating skills 275 33 3.65 4 1.03 1 5 

English skills 276 32 4.13 4 0.90 1 5 

 
 

Soft Skills 1 2 3 4 5 6 

1 Teamwork 1.00      

2 Ability to loc. and use information 0.35 1.00     

3 Creativity 0.25 0.60 1.00    

4 Presentation skills 0.20 0.29 0.25 1.00   

5 Debating skills 0.39 0.29 0.29 0.38 1.00  

6 English skills 0.25 0.21 0.23 0.17 0.33 1.00 

Note: Pearson correlation coefficients. 

 

Usefulness of regular physics classes 

Soft Skills Valid Missing Mean Median SD Min. Max. 

Teamwork 154 154 3.79 4 1.07 1 5 

Ability to loc. and use information 150 158 3.81 4 1.01 1 5 

Creativity 154 154 3.58 4 1.03 1 5 

Presentation skills 152 156 3.75 4 1.03 1 5 

Debating skills 151 157 3.56 4 1.06 1 5 

English skills 151 157 3.97 4 1.01 1 5 

 
 

Soft Skills 1 2 3 4 5 6 

1 Teamwork 1.00      

2 Ability to loc. and use information 0.64 1.00     

3 Creativity 0.55 0.51 1.00    

4 Presentation skills 0.51 0.51 0.29 1.00   

5 Debating skills 0.47 0.50 0.41 0.50 1.00  

6 English skills 0.43 0.41 0.39 0.45 0.37 1.00 

Note: Pearson correlation coefficients. 
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Usefulness of YPT activities 

Soft Skills Valid Missing Mean Median SD Min. Max. 

Teamwork 142 166 3.82 4 1.03 1 5 

Ability to loc. and use information 133 175 3.97 4 0.92 1 5 

Creativity 127 181 3.93 4 0.90 1 5 

Presentation skills 139 169 3.56 4 1.07 1 5 

Debating skills 135 173 3.67 4 1.01 1 5 

English skills 141 167 3.67 4 1.19 1 5 

 
 

Soft Skills 1 2 3 4 5 6 

1 Teamwork 1.00      

2 Ability to loc. and use information 0.60 1.00     

3 Creativity 0.60 0.63 1.00    

4 Presentation skills 0.67 0.55 0.49 1.00   

5 Debating skills 0.69 0.47 0.53 0.58 1.00  

6 English skills 0.67 0.45 0.49 0.55 0.65 1.00 

Note: Pearson correlation coefficients. 

 

Usefulness of other activities 

Soft Skills Valid Missing Mean Median SD Min. Max. 

Teamwork 149 159 4.32 4 0.79 2 5 

Ability to loc. and use information 146 162 4.38 5 0.73 2 5 

Creativity 144 164 4.38 4 0.68 3 5 

Presentation skills 145 163 3.93 4 0.98 1 5 

Debating skills 141 167 3.94 4 0.90 1 5 

English skills 146 162 4.40 5 0.79 1 5 

 

 
 

Soft Skills 1 2 3 4 5 6 

1 Teamwork 1.00      

2 Ability to loc. and use information 0.49 1.00     

3 Creativity 0.32 0.33 1.00    

4 Presentation skills 0.40 0.45 0.29 1.00   

5 Debating skills 0.38 0.40 0.28 0.44 1.00  

6 English skills 0.36 0.46 0.31 0.28 0.36 1.00 

Note: Pearson correlation coefficients. 
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1.2.1 Differences in usefulness of RPC, YPT and other activities for Soft Skills 

To verify the descriptive statistics from above, we use t-tests to test for differences between the perceived 

usefulness of regular physics classes, YPT-related activities, and other activities. With the exception of 

“Debating skills” (p = 0.031), we observe no statistically significant differences between the perceived 

usefulness of regular physics classes and YPT-related activities. We find that participants indicated 

greater usefulness for other activities than for regular physics classes across all categories of soft skills 

(p < 0.100). We also observe that students perceived other activities as more useful (p < 0.001) than 

YPT-related activities. Only in the case of “Presenting skills” (p = 0.206) and “Debating skills” (p = 

0.919), we observed no statistically significant differences between YPT-related activities and other 

activities. 

Usefulness of regular classes vs. YPT activities 

Soft Skills t df p 

Teamwork -0.845 97 0.400 

Ability to loc. and use information 1.145 92 0.255 

Creativity 0.223 91 0.824 

Presentation skills -1.104 95 0.272 

Debating skills -2.188 99 0.031 

English skills 0.520 94 0.604 

Note: Student’s t-test. coefficients with p ≤ 0.10 highlighted bold. 

Usefulness of regular classes vs. other activities 

Soft Skills t df p 

Teamwork -5.422 147 0.000 

Ability to loc. and use information -6.650 142 0.000 

Creativity -8.820 142 0.000 

Presentation skills -1.890 142 0.061 

Debating skills -4.101 138 0.000 

English skills -5.527 142 0.000 

Note: Student’s t-test. coefficients with p ≤ 0.10 highlighted bold. 

Usefulness of YPT activities vs. other activities 

Soft Skills t df p 

Teamwork -3.946 92 0.000 

Ability to loc. and use information -6.046 90 0.000 

Creativity -4.887 89 0.000 

Presentation skills -1.273 91 0.206 

Debating skills -0.102 94 0.919 

English skills -4.661 90 0.000 

Note: Student’s t-test. coefficients with p ≤ 0.10 highlighted bold. 
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1.2.2 Impact of years to final exam on usefulness of RPC, YPT and other activities 

We test the hypothesis that the perceived usefulness of regular physics classes, YPT-related activities, 

and other activities depends on the students’ level of knowledge—the number of years to their final 

exam. Below, we show regression results for the perceived usefulness with the responses of students in 

their final year as baseline. 

For regular physics classes, we find greater perceived usefulness for “Ability to locate and use 

information” (p = 0.084) and “Creativity” (p = 0.045) for students who still had three or more years until 

their final exam. Students who had only two years until their final exam only indicated greater usefulness 

of regular physics classes for “Creativity” (p = 0.067). Students who were in their last year before their 

final exam perceived regular physics classes as more useful for “English skills” (p = 0.086). For the 

usefulness of YPT-related activities, we found somewhat surprising results. Students who still had two 

years until their final exam indicated lower usefulness of YPT-related activities for “Ability to located 

and use information” (p = 0.057), “Creativity” (p = 0.039), “Presentation skills” (p = 0.060). Students 

with three or more years until their final exam considered lower usefulness of YPT-related activities for 

“Ability to located and use information” (p = 0.086) and “Debating skills” (p = 0.096). Apart from these 

differences, we observed no significant variation in the usefulness for YPT-related activities. For the 

perceived usefulness of other activities, we found no significant differences dependent on number of 

years to final exam. 

 

Differences in usefulness of regular classes based on years to final exam 

Soft Skills - RPC 1 2 3+ R² 

Teamwork -0.071 0.457 0.417 0.051 

Std. Error 0.243 0.230 0.263  

p-value 0.772 0.049 0.115  

Ability to loc. and use information 0.053 0.371 0.447 0.035 

Std. Error 0.236 0.225 0.257  

p-value 0.824 0.101 0.084  

Creativity 0.253 0.414 0.514 0.033 

Std. Error 0.238 0.225 0.254  

p-value 0.289 0.067 0.045  

Presentation skills 0.021 0.115 -0.079 0.004 

Std. Error 0.240 0.228 0.262  

p-value 0.929 0.616 0.762  

Debating skills 0.067 0.188 -0.003 0.006 

Std. Error 0.251 0.237 0.269  

p-value 0.790 0.429 0.991  

English skills 0.405 0.060 0.237 0.025 

Std. Error 0.234 0.222 0.258  

p-value 0.086 0.787 0.359  

Note: Linear regression, baseline: year of final exam, coefficients with p ≤ 0.10 highlighted bold. 
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Differences in usefulness of YPT activities based on years to final exam 

Soft Skills - YPT 1 2 3+ R² 

Teamwork 0.086 -0.113 -0.239 0.017 

Std. Error 0.205 0.213 0.247  

p-value 0.677 0.596 0.336  

Ability to loc. and use information -0.024 -0.476 -0.498 0.053 

Std. Error 0.234 0.247 0.288  

p-value 0.919 0.057 0.086  

Creativity -0.164 -0.493 -0.146 0.038 

Std. Error 0.220 0.236 0.275  

p-value 0.458 0.039 0.596  

Presentation skills -0.029 -0.408 -0.108 0.036 

Std. Error 0.202 0.215 0.257  

p-value 0.886 0.060 0.675  

Debating skills 0.021 -0.310 -0.383 0.046 

Std. Error 0.183 0.192 0.228  

p-value 0.911 0.109 0.096  

English skills -0.002 0.017 -0.271 0.015 

Std. Error 0.181 0.191 0.232  

p-value 0.990 0.931 0.246  

Note: Linear regression, baseline: year of final exam, coefficients with p ≤ 0.10 highlighted bold. 

Differences in usefulness of other activities based on years to final exam 

Soft Skills - Other 1 2 3+ R² 

Teamwork -0.081 -0.070 -0.167 0.005 

Std. Error 0.184 0.176 0.203  

p-value 0.659 0.693 0.412  

Ability to loc. and use information 0.090 0.061 -0.047 0.005 

Std. Error 0.175 0.165 0.190  

p-value 0.609 0.711 0.807  

Creativity -0.163 -0.079 0.003 0.010 

Std. Error 0.163 0.154 0.176  

p-value 0.318 0.606 0.985  

Presentation skills -0.028 0.012 -0.056 0.001 

Std. Error 0.234 0.221 0.253  

p-value 0.906 0.957 0.826  

Debating skills 0.037 0.135 -0.140 0.011 

Std. Error 0.218 0.208 0.238  

p-value 0.866 0.517 0.558  

English skills 0.279 -0.017 -0.057 0.028 

Std. Error 0.186 0.177 0.200  

p-value 0.136 0.925 0.776  

Note: Linear regression, baseline: year of final exam, coefficients with p ≤ 0.10 highlighted bold. 
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1.2.3 Impact of physics classes on usefulness of RPC, YPT and other activities 

We test the hypothesis that the perceived usefulness of regular physics classes, YPT-related activities, 

and other activities depends on the students’ weekly physics classes. Below, we show regression results 

for the perceived usefulness with the responses of students without weekly physics classes as baseline. 

As expected, we observe that students perceive their regular physics classes the more useful the greater 

the number of weekly physics classes. With some variation, we find that students who take more hours 

of weekly physics classes consider their classes as more useful to develop the “Ability to locate and use 

information”, “Creativity”, and “English skills”. At the same time, we find no significantly greater 

effects for students with five or more hours of weekly physics classes. For the participation in YPT-

related activities, we observe greater perceived usefulness to enhance “Teamwork” skill, the “Ability to 

locate and use information”, “Debating skills”, and “English skills” contingent on the number of weekly 

physics classes. For participation in other activities, we find lower usefulness to develop the “Ability to 

locate and use information”, “Creativity”, and “Debating skills” for students who take only one hour of 

weekly physics classes. 

 

Differences in usefulness of regular classes based on regular physics classes per week 

Soft Skills - RPC 1 2 3 4 5+ R² 

Teamwork 0.350 0.239 0.805 0.156 0.327 0.063 

Std. Error 0.707 0.487 0.497 0.533 0.568  

p-value 0.621 0.625 0.108 0.771 0.566  

Ability to loc. and use information 0.867 0.904 1.343 1.033 0.836 0.071 

Std. Error 0.726 0.460 0.471 0.503 0.536  

p-value 0.235 0.051 0.005 0.042 0.121  

Creativity 0.850 1.230 1.274 1.267 1.055 0.051 

Std. Error 0.682 0.470 0.481 0.514 0.549  

p-value 0.215 0.010 0.009 0.015 0.057  

Presentation skills -0.150 0.216 0.673 0.489 0.145 0.050 

Std. Error 0.686 0.472 0.484 0.517 0.551  

p-value 0.827 0.648 0.166 0.346 0.792  

Debating skills -0.450 0.314 0.544 0.522 0.164 0.034 

Std. Error 0.712 0.491 0.502 0.537 0.573  

p-value 0.528 0.523 0.280 0.332 0.775  

English skills 0.950 1.257 1.270 1.089 0.927 0.057 

Std. Error 0.669 0.461 0.471 0.504 0.538  

p-value 0.158 0.007 0.008 0.032 0.087  

Note: Linear regression, baseline: no weekly physics classes, coefficients with p ≤ 0.10 highlighted bold. 
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Differences in usefulness of YPT activities based on regular physics classes per week 

Soft Skills - YPT 1 2 3 4 5+ R² 

Teamwork 0.500 1.052 1.067 1.350 0.750 0.076 

Std. Error 0.654 0.507 0.518 0.530 0.580  

p-value 0.446 0.040 0.042 0.012 0.198  

Ability to loc. and use information 1.083 1.048 1.126 1.233 1.083 0.034 

Std. Error 0.773 0.600 0.614 0.627 0.686  

p-value 0.164 0.084 0.069 0.052 0.117  

Creativity 0.167 0.500 0.381 0.767 0.667 0.032 

Std. Error 0.720 0.559 0.573 0.584 0.638  

p-value 0.817 0.373 0.507 0.192 0.299  

Presentation skills 0.167 0.649 0.598 0.857 0.792 0.036 

Std. Error 0.675 0.524 0.536 0.546 0.598  

p-value 0.805 0.218 0.267 0.119 0.188  

Debating skills -0.167 0.333 0.398 0.633 1.000 0.079 

Std. Error 0.601 0.466 0.476 0.487 0.525  

p-value 0.782 0.476 0.405 0.196 0.059  

English skills -0.083 0.648 0.770 1.000 0.917 0.092 

Std. Error 0.571 0.444 0.454 0.462 0.507  

p-value 0.884 0.147 0.092 0.032 0.073  

Note: Linear regression, baseline: no weekly physics classes, coefficients with p ≤ 0.10 highlighted bold. 

Differences in usefulness of other activities based on regular physics classes per week 

Soft Skills - Other 1 2 3 4 5+ R² 

Teamwork -0.200 0.064 0.287 0.022 0.164 0.022 

Std. Error 0.533 0.367 0.377 0.401 0.428  

p-value 0.708 0.862 0.448 0.956 0.703  

Ability to loc. and use information -1.000 -0.114 0.038 -0.278 -0.227 0.060 

Std. Error 0.513 0.373 0.381 0.401 0.423  

p-value 0.053 0.760 0.920 0.489 0.592  

Creativity -1.167 -0.138 -0.038 -0.111 -0.136 0.055 

Std. Error 0.512 0.345 0.352 0.371 0.392  

p-value 0.024 0.691 0.913 0.765 0.728  

Presentation skills -0.850 0.372 0.454 0.576 -0.145 0.074 

Std. Error 0.646 0.446 0.459 0.490 0.520  

p-value 0.191 0.406 0.324 0.241 0.780  

Debating skills -0.867 -0.357 -0.171 -0.200 -0.018 0.027 

Std. Error 0.663 0.420 0.434 0.462 0.490  

p-value 0.194 0.397 0.694 0.666 0.970  

English skills -0.250 0.375 0.405 0.500 0.727 0.041 

Std. Error 0.558 0.405 0.415 0.436 0.461  

p-value 0.655 0.357 0.331 0.254 0.117  

Note: Linear regression, baseline: no weekly physics classes, coefficients with p ≤ 0.10 highlighted bold. 
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2.2.4 Impact of participation in YPT activities on usefulness of RPC, YPT and 

other activities 

We test the hypothesis that the perceived usefulness of regular physics classes, YPT-related activities, 

and other activities depends on the students’ most recent participation in YPT-related activities. Below, 

we show regression results for the perceived usefulness with the responses of students who never 

participated in YPT-related activities as baseline. Depending on the year of the survey, the year of 

reference—“This year”—is either 2021 or 2020. For some tests, no students responded that they had 

participated in YPT-related activities two or more years prior to the survey. In this case, the category is 

omitted in the regression tables. 

For some types of soft skills, we observe that students that participated previously in YPT-related 

activities consider regular physics classes and other activities as less useful to develop these soft skills. 

We observe these effects for nearly all types of soft skills. This suggests that synergies between YPT-

related activities and regular physics classes as well as other activities are limited. Apart from “English 

skills”, we observe no differences in the perceived usefulness of YPT-related activities based on the 

most recent participation. 

 

Differences in usefulness of regular classes based on most recent participation in YPT activities 

Soft Skills - RPC Earlier 
This 

year 
R² 

Teamwork -0.954 -0.954 0.078 

Std. Error 0.284 0.981  

p-value 0.001 0.333  

Ability to loc. and use information -0.966 1.117 0.081 

Std. Error 0.295 0.982  

p-value 0.001 0.257  

Creativity -0.856 0.298 0.060 

Std. Error 0.288 0.993  

p-value 0.003 0.765  

Presentation skills -0.406 1.209 0.024 

Std. Error 0.291 1.005  

p-value 0.166 0.231  

Debating skills -0.620 1.380 0.038 

Std. Error 0.320 1.065  

p-value 0.055 0.197  

English skills -0.538 0.000 0.023 

Std. Error 0.300 1.033  

p-value 0.074 1.000  

Note: Linear regression, baseline: no participation, coefficients with p ≤ 0.10 highlighted bold. 
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Differences in usefulness of YPT activities based on most recent participation in YPT activities 

Soft Skills - YPT Earlier 
This 

year 
R² 

Teamwork -0.239 0.437 0.014 

Std. Error 0.234 0.635  

p-value 0.309 0.493  

Ability to loc. and use information 0.102 0.837 0.013 

Std. Error 0.269 0.728  

p-value 0.706 0.253  

Creativity -0.302 0.669 0.024 

Std. Error 0.252 0.681  

p-value 0.233 0.328  

Presentation skills -0.090 0.521 0.008 

Std. Error 0.232 0.644  

p-value 0.699 0.420  

Debating skills -0.172 -0.113 0.006 

Std. Error 0.214 0.581  

p-value 0.422 0.846  

English skills -0.393 0.401 0.039 

Std. Error 0.205 0.553  

p-value 0.057 0.470  

Note: Linear regression, baseline: no participation, coefficients with p ≤ 0.10 highlighted bold. 

Differences in usefulness of other activities based on most recent participation in YPT activities 

Soft Skills - Other Earlier 
This 

year 
R² 

Teamwork -0.609 0.622 0.057 

Std. Error 0.222 0.765  

p-value 0.007 0.418  

Ability to loc. and use information -0.491 0.600 0.039 

Std. Error 0.229 0.730  

p-value 0.034 0.413  

Creativity -0.527 -0.427 0.044 

Std. Error 0.220 0.673  

p-value 0.018 0.526  

Presentation skills -0.527 1.056 0.032 

Std. Error 0.296 0.983  

p-value 0.077 0.285  

Debating skills -0.620 0.017 0.036 

Std. Error 0.280 0.892  

p-value 0.028 0.985  

English skills -0.610 0.556 0.051 

Std. Error 0.237 0.787  

p-value 0.011 0.481  

Note: Linear regression, baseline: no participation, coefficients with p ≤ 0.10 highlighted bold. 
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1.2.5 Impact of participation in non-YPT competitions on usefulness of RPC, YPT and 

other activities 

We test the hypothesis that the perceived usefulness of regular physics classes, YPT-related activities, 

and other activities depends on the students’ most recent participation in other, non-YPT activities. 

Below, we show regression results for the perceived usefulness with the responses of students who never 

participated in other activities as baseline. Depending on the year of the survey, the year of reference—

“This year”—is either 2021 or 2020. 

Based on our survey, we cannot identify any differences in the perceived usefulness of activities to 

develop soft skills based on recent participation in non-YPT activities consider. 

 

Differences in usefulness of regular classes based on most recent participation in other activities 

Soft Skills - RPC Earlier 
This 

year 
R² 

Teamwork 0.007 -1.593 0.026 

Std. Error 0.343 1.187  

p-value 0.983 0.184  

Ability to loc. and use information 0.223 -1.635 0.050 

Std. Error 0.301 1.008  

p-value 0.462 0.110  

Creativity 0.005 -1.528 0.028 

Std. Error 0.320 1.104  

p-value 0.987 0.171  

Presentation skills -0.288 -1.788 0.048 

Std. Error 0.312 1.102  

p-value 0.359 0.109  

Debating skills 0.005 -1.462 0.026 

Std. Error 0.322 1.111  

p-value 0.987 0.193  

English skills 0.260 -1.673 0.039 

Std. Error 0.349 1.204  

p-value 0.459 0.169  

Note: Linear regression, baseline: no participation, coefficients with p ≤ 0.10 highlighted bold. 

 

Differences in usefulness of YPT activities based on most recent participation in other activities 

Soft Skills - YPT Earlier 
This 

year 
R² 

Teamwork -0.065 -1.065 0.024 

Std. Error 0.213 0.845  

p-value 0.761 0.212  
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Ability to loc. and use information 0.130 -0.783 0.016 

Std. Error 0.233 0.921  

p-value 0.577 0.399  

Creativity -0.106 -0.932 0.018 

Std. Error 0.230 0.905  

p-value 0.648 0.307  

Presentation skills 0.158 -0.978 0.027 

Std. Error 0.229 0.893  

p-value 0.493 0.278  

Debating skills 0.138 -1.122 0.035 

Std. Error 0.204 0.816  

p-value 0.500 0.173  

English skills -0.134 -1.178 0.036 

Std. Error 0.203 0.802  

p-value 0.511 0.147  

Note: Linear regression, baseline: no participation, coefficients with p ≤ 0.10 highlighted bold. 

 

Differences in usefulness of other activities based on most recent participation in other activities 

Soft Skills - Other Earlier 
This 

year 
R² 

Teamwork 0.006 -0.327 0.002 

Std. Error 0.243 0.838  

p-value 0.979 0.698  

Ability to loc. and use information 0.019 -0.365 0.004 

Std. Error 0.218 0.710  

p-value 0.930 0.608  

Creativity -0.145 -0.529 0.016 

Std. Error 0.208 0.676  

p-value 0.489 0.436  

Presentation skills 0.197 0.120 0.008 

Std. Error 0.282 0.916  

p-value 0.488 0.896  

Debating skills 0.167 0.083 0.006 

Std. Error 0.295 0.925  

p-value 0.575 0.929  

English skills -0.041 -0.327 0.002 

Std. Error 0.279 0.929  

p-value 0.884 0.727  

Note: Linear regression, baseline: no participation, coefficients with p ≤ 0.10 highlighted bold. 
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1.2.6 Impact of RPC, YPT and other activities on self-evaluation 

We test the benefits of regular physics classes, participation in YPT-related activities, and participation 

in other activities in terms of the students’ self-evaluation of soft skills. Our results provide strong 

support that these activities enhance the students’ evaluation of their soft skills. We find positive 

correlation coefficients between regular physics classes, participation in YPT-related activities, and 

participation in other activities and self-evaluation for all types of soft skills. Using multivariate 

regression analysis, we find statistically significant relations between physics-related activities and the 

self-evaluation of soft skills (p ≤ 0.100). We consider this as support for the usefulness of regular physics 

classes, YPT-related activities, and other activities to develop students’ soft skills. 

 

Soft Skills – Self-evaluation RPC YPT Other 

Teamwork 0.46 0.25 0.48 

Ability to loc. and use information 0.70 0.42 0.57 

Creativity 0.47 0.31 0.53 

Presentation skills 0.54 0.30 0.74 

Debating skills 0.35 0.46 0.56 

English skills 0.48 0.40 0.56 

Note: Pearson correlation coefficients for self-evaluation with usefulness of each activity for the 

respective skill. 

 

Soft Skills – Self-evaluation RPC YPT Other Adj. R² 

Teamwork 0.331 0.183 0.331 0.349 

Std. Error 0.080 0.096 0.110  

p-value 0.000 0.061 0.003  

Ability to loc. and use information 0.578 0.265 0.137 0.637 

Std. Error 0.081 0.080 0.100  

p-value 0.000 0.001 0.176  

Creativity 0.346 0.303 0.201 0.446 

Std. Error 0.102 0.086 0.112  

p-value 0.001 0.001 0.077  

Presentation skills 0.279 0.129 0.686 0.750 

Std. Error 0.063 0.068 0.079  

p-value 0.000 0.061 0.000  

Debating skills 0.190 0.198 0.356 0.335 

Std. Error 0.071 0.087 0.100  

p-value 0.008 0.025 0.001  

English skills 0.332 0.207 0.477 0.452 

Std. Error 0.078 0.104 0.118  

p-value 0.000 0.049 0.000  

Note: Linear regression of self-evaluation for soft skills on usefulness of each activity for the respective 

skill, coefficients with p ≤ 0.10 highlighted bold. 
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1.3 Differences in soft skills development across countries 

To test the impact of country differences on our results, we use ANOVA to test for differences in self-

evaluation and perceived usefulness of regular physics classes, YPT-related activities, and other 

activities contingent on the student’s home country. We observe that students’ self-evaluations for nearly 

all types of soft skills differ by country. We find across-country differences in the perceived usefulness 

of regular physics classes for only two out of six soft skills. In the case of YPT-related activities, 

however, we observe that the perceived usefulness for all types of soft skills depends on students’ home 

countries. We observe no country differences for the usefulness of participation in other activities. 

Differences in self-evaluation based on country 

Soft Skills – self-evaluation df F p 

Teamwork 8 1.664 0.107 

Ability to loc. and use information 6 1.825 0.073 

Creativity 7 2.828 0.005 

Presentation skills 8 2.519 0.012 

Debating skills 8 1.816 0.096 

English skills 8 2.115 0.043 

Note: ANOVA (Value ~ Country), coefficients with p ≤ 0.10 highlighted bold. 

 

Differences in usefulness of regular physics classes based on country 

Soft Skills – RPC df F p 

Teamwork 4 3.637 0.007 

Ability to loc. and use information 4 0.502 0.734 

Creativity 4 2.021 0.094 

Presentation skills 4 1.944 0.106 

Debating skills 4 0.587 0.672 

English skills 4 1.892 0.115 

Note: ANOVA (Value ~ Country), coefficients with p ≤ 0.10 highlighted bold. 

 

Differences in usefulness of YPT activities based on country 

Soft Skills – YPT df F p 

Teamwork 8 7.812 0.000 

Ability to loc. and use information 7 4.602 0.000 

Creativity 7 5.272 0.000 

Presentation skills 8 16.316 0.000 

Debating skills 8 7.476 0.000 

English skills 8 6.749 0.000 

Note: ANOVA (Value ~ Country), coefficients with p ≤ 0.10 highlighted bold. 
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Differences in usefulness of other activities classes based on country 

Soft Skills – Other df F p 

Teamwork 4 0.452 0.770 

Ability to loc. and use information 4 0.620 0.649 

Creativity 4 1.540 0.194 

Presentation skills 4 0.804 0.524 

Debating skills 4 0.658 0.623 

English skills 4 0.741 0.566 

Note: ANOVA (Value ~ Country), coefficients with p ≤ 0.10 highlighted bold. 

 

To further investigate the results from above, we provide country-level summary statistics for students’ 

self-evaluation and the usefulness of regular physics classes, YPT-related activities, and other activities 

for each soft skill separately. Note: For Austria, Germany, Iran, and Russia, data on the perceived 

usefulness of YPT-related activities is coded on a scale from 1 to 3 instead of the 1 to 5 scale applied to 

all other measurements. 

 

Teamwork 

 

 

Country Type Valid Missing Mean Median SD Min. Max. 

Austria Self-evaluation 13 0 4.08 4.0 0.95 2 5 

 RPC 0 13 0.00 0.0 0.00 0 0 

 YPT 13 0 2.38 3.0 0.77 1 3 

 Other 0 13 0.00 0.0 0.00 0 0 

Bulgaria Self-evaluation 21 0 4.19 4.0 0.75 3 5 

 RPC 7 14 4.43 5.0 0.79 3 5 

 YPT 7 14 3.86 3.0 1.07 3 5 
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 Other 7 14 4.57 5.0 0.79 3 5 

Czech Rep. Self-evaluation 19 4 3.68 4.0 1.25 1 5 

 RPC 19 4 3.68 4.0 1.29 2 5 

 YPT 15 8 4.40 5.0 0.83 3 5 

 Other 20 3 4.40 5.0 0.75 3 5 

Germany Self-evaluation 3 0 4.00 4.0 1.00 3 5 

 RPC 0 3 0.00 0.0 0.00 0 0 

 YPT 3 0 2.00 2.0 1.00 1 3 

 Other 0 3 0.00 0.0 0.00 0 0 

Hungary Self-evaluation 46 26 4.11 4.0 0.71 2 5 

 RPC 41 31 3.76 4.0 1.11 1 5 

 YPT 46 26 4.11 4.0 0.85 2 5 

 Other 39 33 4.36 5.0 0.81 2 5 

Iran Self-evaluation 1 0 3.00 3.0 0.00 3 3 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Russia Self-evaluation 1 0 5.00 5.0 0.00 5 5 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Slovakia Self-evaluation 164 1 3.85 4.0 0.80 1 5 

 RPC 78 87 3.91 4.0 0.89 1 5 

 YPT 48 117 3.83 4.0 0.93 2 5 

 Other 75 90 4.27 4.0 0.78 2 5 

Slovenia Self-evaluation 9 0 3.44 4.0 1.01 2 5 

 RPC 9 0 2.67 3.0 1.41 1 4 

 YPT 8 1 4.13 4.0 0.64 3 5 

 Other 8 1 4.13 4.0 0.99 2 5 

 

Ability to locate and use information 
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Country Type Valid Missing Mean Median SD Min. Max. 

Austria Self-evaluation 3 10 3.33 3.0 0.58 3 4 

 RPC 0 13 0.00 0.0 0.00 0 0 

 YPT 3 10 2.00 2.0 1.00 1 3 

 Other 0 13 0.00 0.0 0.00 0 0 

Bulgaria Self-evaluation 21 0 4.48 5.0 0.60 3 5 

 RPC 7 14 4.29 4.0 0.76 3 5 

 YPT 7 14 3.86 4.0 0.90 3 5 

 Other 6 15 4.50 4.5 0.55 4 5 

Czech Rep. Self-evaluation 21 2 4.10 4.0 0.77 3 5 

 RPC 18 5 3.72 4.0 1.41 1 5 

 YPT 15 8 4.27 4.0 0.70 3 5 

 Other 18 5 4.28 4.5 0.83 3 5 

Germany Self-evaluation 3 0 3.67 4.0 0.58 3 4 

 RPC 0 3 0.00 0.0 0.00 0 0 

 YPT 3 0 2.00 2.0 0.00 2 2 

 Other 0 3 0.00 0.0 0.00 0 0 

Hungary Self-evaluation 45 27 4.31 4.0 0.76 2 5 

 RPC 39 33 3.72 4.0 1.02 2 5 

 YPT 48 24 4.31 5.0 0.83 2 5 

 Other 39 33 4.49 5.0 0.64 3 5 

Iran Self-evaluation 0 1 0.00 0.0 0.00 0 0 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 0 1 0.00 0.0 0.00 0 0 

 Other 0 1 0.00 0.0 0.00 0 0 

Russia Self-evaluation 0 1 0.00 0.0 0.00 0 0 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Slovakia Self-evaluation 162 3 4.14 4.0 0.78 1 5 

 RPC 77 88 3.83 4.0 0.92 1 5 

 YPT 47 118 3.79 4.0 0.78 2 5 

 Other 74 91 4.31 4.0 0.78 2 5 

Slovenia Self-evaluation 9 0 4.33 4.0 0.71 3 5 

 RPC 9 0 3.78 4.0 1.09 2 5 

 YPT 9 0 4.11 4.0 0.78 3 5 

 Other 9 0 4.56 5.0 0.73 3 5 
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Creativity 

 

 

Country Type Valid Missing Mean Median SD Min. Max. 

Austria Self-evaluation 3 10 4.00 4.0 1.00 3 5 

 RPC 0 13 0.00 0.0 0.00 0 0 

 YPT 3 10 2.00 2.0 1.00 1 3 

 Other 0 13 0.00 0.0 0.00 0 0 

Bulgaria Self-evaluation 21 0 4.19 4.0 0.81 3 5 

 RPC 7 14 4.29 4.0 0.76 3 5 

 YPT 7 14 4.00 4.0 1.00 3 5 

 Other 7 14 4.29 4.0 0.76 3 5 

Czech Rep. Self-evaluation 19 4 3.95 4.0 0.91 2 5 

 RPC 19 4 3.74 4.0 1.19 2 5 

 YPT 15 8 4.07 4.0 0.70 3 5 

 Other 16 7 4.31 4.0 0.60 3 5 

Germany Self-evaluation 3 0 3.67 3.0 1.15 3 5 

 RPC 0 3 0.00 0.0 0.00 0 0 

 YPT 3 0 2.00 2.0 1.00 1 3 

 Other 0 3 0.00 0.0 0.00 0 0 

Hungary Self-evaluation 45 27 4.31 4.0 0.73 2 5 

 RPC 40 32 3.60 4.0 1.08 1 5 

 YPT 44 28 4.25 4.0 0.75 2 5 

 Other 38 34 4.61 5.0 0.59 3 5 

Iran Self-evaluation 0 1 0.00 0.0 0.00 0 0 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 0 1 0.00 0.0 0.00 0 0 

 Other 0 1 0.00 0.0 0.00 0 0 

Russia Self-evaluation 1 0 5.00 5.0 0.00 5 5 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Slovakia Self-evaluation 162 3 3.81 4.0 0.94 1 5 

 RPC 79 86 3.56 4.0 0.94 1 5 
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 YPT 45 120 3.80 4.0 0.81 2 5 

 Other 74 91 4.30 4.0 0.72 3 5 

Slovenia Self-evaluation 9 0 3.78 4.0 0.97 2 5 

 RPC 9 0 2.89 3.0 1.05 1 4 

 YPT 9 0 4.11 4.0 0.60 3 5 

 Other 9 0 4.22 4.0 0.67 3 5 

 

Presentation skills 

 

 

Country Type Valid Missing Mean Median SD Min. Max. 

Austria Self-evaluation 13 0 3.92 4.0 0.76 3 5 

 RPC 0 13 0.00 0.0 0.00 0 0 

 YPT 13 0 2.38 2.0 0.65 1 3 

 Other 0 13 0.00 0.0 0.00 0 0 

Bulgaria Self-evaluation 21 0 4.33 4.0 0.66 3 5 

 RPC 7 14 4.29 4.0 0.76 3 5 

 YPT 7 14 3.86 4.0 0.69 3 5 

 Other 7 14 4.14 4.0 0.69 3 5 

Czech Rep. Self-evaluation 19 4 3.84 4.0 0.83 2 5 

 RPC 20 3 3.25 3.5 1.02 1 5 

 YPT 15 8 3.80 4.0 0.77 3 5 

 Other 20 3 3.70 4.0 1.03 1 5 

Germany Self-evaluation 3 0 3.67 4.0 1.53 2 5 

 RPC 0 3 0.00 0.0 0.00 0 0 

 YPT 3 0 2.00 2.0 1.00 1 3 

 Other 0 3 0.00 0.0 0.00 0 0 

Hungary Self-evaluation 45 27 3.89 4.0 0.93 1 5 

 RPC 39 33 3.87 4.0 1.06 1 5 

 YPT 45 27 3.78 4.0 0.97 1 5 

 Other 36 36 3.94 4.0 0.95 1 5 

Iran Self-evaluation 1 0 3.00 3.0 0.00 3 3 
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 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Russia Self-evaluation 1 0 5.00 5.0 0.00 5 5 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Slovakia Self-evaluation 162 3 3.59 4.0 1.10 1 5 

 RPC 77 88 3.79 4.0 0.96 1 5 

 YPT 45 120 3.53 3.0 1.16 1 5 

 Other 75 90 3.92 4.0 1.02 1 5 

Slovenia Self-evaluation 9 0 3.44 3.0 1.42 1 5 

 RPC 9 0 3.56 4.0 1.42 1 5 

 YPT 9 0 4.33 4.0 0.71 3 5 

 Other 7 2 4.43 5.0 0.79 3 5 

 

Debating skills 

 

 

Country Type Valid Missing Mean Median SD Min. Max. 

Austria Self-evaluation 13 0 4.23 5.0 1.01 2 5 

 RPC 0 13 0.00 0.0 0.00 0 0 

 YPT 13 0 2.38 3.0 0.77 1 3 

 Other 0 13 0.00 0.0 0.00 0 0 

Bulgaria Self-evaluation 21 0 3.95 4.0 0.80 2 5 

 RPC 7 14 3.86 4.0 0.69 3 5 

 YPT 7 14 3.57 3.0 0.79 3 5 

 Other 7 14 3.86 4.0 0.69 3 5 

Czech Rep. Self-evaluation 21 2 3.81 4.0 0.81 2 5 

 RPC 19 4 3.32 4.0 1.20 1 5 

 YPT 15 8 3.80 4.0 0.94 2 5 

 Other 18 5 3.67 4.0 0.84 2 5 
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Germany Self-evaluation 3 0 3.33 3.0 1.53 2 5 

 RPC 0 3 0.00 0.0 0.00 0 0 

 YPT 2 1 3.00 3.0 0.00 3 3 

 Other 0 3 0.00 0.0 0.00 0 0 

Hungary Self-evaluation 45 27 4.07 4.0 0.86 2 5 

 RPC 39 33 3.54 4.0 1.19 1 5 

 YPT 43 29 4.05 4.0 0.75 3 5 

 Other 34 38 4.09 4.0 0.90 2 5 

Iran Self-evaluation 1 0 3.00 3.0 0.00 3 3 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Russia Self-evaluation 1 0 4.00 4.0 0.00 4 4 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Slovakia Self-evaluation 161 4 3.44 4.0 1.07 1 5 

 RPC 77 88 3.64 4.0 1.01 1 5 

 YPT 44 121 3.57 4.0 1.11 1 5 

 Other 74 91 3.93 4.0 0.93 1 5 

Slovenia Self-evaluation 9 0 3.56 4.0 0.88 2 5 

 RPC 9 0 3.33 3.0 0.87 2 5 

 YPT 9 0 4.33 4.0 0.50 4 5 

 Other 8 1 4.00 4.0 1.07 2 5 

 

English skills 

 

 

Country Type Valid Missing Mean Median SD Min. Max. 

Austria Self-evaluation 13 0 4.62 5.0 0.65 3 5 

 RPC 0 13 0.00 0.0 0.00 0 0 

 YPT 13 0 1.38 1.0 0.65 1 3 
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 Other 0 13 0.00 0.0 0.00 0 0 

Bulgaria Self-evaluation 21 0 4.38 4.0 0.67 3 5 

 RPC 7 14 4.00 4.0 1.00 2 5 

 YPT 7 14 3.71 4.0 0.76 3 5 

 Other 7 14 4.43 5.0 0.79 3 5 

Czech Rep. Self-evaluation 19 4 3.95 4.0 0.78 2 5 

 RPC 19 4 3.63 4.0 1.01 1 5 

 YPT 16 7 4.00 4.0 0.73 3 5 

 Other 19 4 4.11 4.0 0.81 3 5 

Germany Self-evaluation 3 0 3.00 4.0 1.73 1 4 

 RPC 0 3 0.00 0.0 0.00 0 0 

 YPT 3 0 2.00 2.0 1.00 1 3 

 Other 0 3 0.00 0.0 0.00 0 0 

Hungary Self-evaluation 45 27 4.38 5.0 0.89 1 5 

 RPC 39 33 3.72 4.0 1.34 1 5 

 YPT 45 27 4.13 4.0 0.97 1 5 

 Other 35 37 4.43 5.0 0.98 1 5 

Iran Self-evaluation 1 0 5.00 5.0 0.00 5 5 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 3.00 3.0 0.00 3 3 

 Other 0 1 0.00 0.0 0.00 0 0 

Russia Self-evaluation 1 0 5.00 5.0 0.00 5 5 

 RPC 0 1 0.00 0.0 0.00 0 0 

 YPT 1 0 1.00 1.0 0.00 1 1 

 Other 0 1 0.00 0.0 0.00 0 0 

Slovakia Self-evaluation 164 1 4.01 4.0 0.90 1 5 

 RPC 77 88 4.14 4.0 0.82 2 5 

 YPT 47 118 3.83 4.0 0.89 2 5 

 Other 76 89 4.45 5.0 0.70 3 5 

Slovenia Self-evaluation 9 0 4.22 4.0 0.97 2 5 

 RPC 9 0 4.22 4.0 0.44 4 5 

 YPT 8 1 4.13 4.0 0.64 3 5 

 Other 9 0 4.44 5.0 0.73 3 5 
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2. Teachers’ Assessment of Soft-Skill Development 

2.1 Data characteristics 

In this project, we have conducted a survey among 11 Slovakian, 9 Bulgarian, 6 Hungarian, 4 Czech 

and 3 Slovenian teachers, who are involved in preparing high school students for IYPT or any local 

organized YPT competitions. We have mapped they observed or assumed effect on soft (e.g. teamwork, 

creativity) and physical hard skills (e.g. high school physics, data analysis) in different teaching forms 

(RCP, YPT and Non-YPT competitions). Given the COVID situation, teachers carried out their 

preparatory work in 2020/2021 mainly online. This is why it is important to mention that most 

colleagues have been involved in preparing for YPT-type competitions for several years. Teachers had 

to fill in a questionnaire and answer 16x3 quantitative and 15 qualitative questions about the impact and 

characteristics of RCP, YPT and Non-YPT competitions. 

 

 

 

 

 

 

 

 

Data on teachers’ answers form the questionnaire were provided in Excel format. For carrying out the 

empirical analysis, the software JASP1 was used. First, descriptive analyses on skills as well as a 

correlation matrix using all variables. Secondly, for testing the hypotheses paired and independent t-

tests (and Wilcoxon or Mann-Whitney-tests where needed) were computed. If Wilcoxon or Mann-

Whitney-test was used, it is always the relevant result, t-tests are in these cases not relevant. 

 

2.2 Results 

The study investigates soft skills in the context of RPC, YPT, and non-YPT. Based on the teachers’ 

evaluation, we can determine which effect their colleagues see in different educational settings. In 

addition, we can explore relationships between effects that provide indirect insights into teachers’ work.  

                                                      

 

1 https://jasp-stats.org/ 

Descriptives - Num other comp  

Country  Mean  SD  N  

BG   1.889   1.537   9   

CZ   2.750   1.708   4   

HU   3.167   1.602   6   

SK   2.091   2.700   11   

SLO   3.000   2.000   3   
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3.2.1 Regular physics classroom: RPC 

Descriptive Statistics: Soft skills in RPC 

   
RPC 

[Teamwork]  

RPC [Ability to 

loc. use inf.]  

RPC 

[Creativity]  

RPC 

[Presentation 

skills]  

RPC 

[Debating 

skills]  

RPC 

[English 

skills]  

Valid   33   33   32   33   33   32   

Missing   0   0   1   0   0   1   

Mean   5.364   5.788   5.594   6.000   4.727   3.969   

Std. Dev.  2.382   2.522   1.965   2.179   2.349   2.946   

Minimum   1.000   1.000   1.000   1.000   0.000   0.000   

Maximum   10.000   10.000   9.000   10.000   9.000   10.000   
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Of the soft skills, RPC develops most the Presentation skills m = 6.172, which shows a very strong 

correlation with Designing experiments r = 0,671 p < .001. Teamwork shows the highest degree of 

correlation with Interpreting experimental data, data analysis r = 0.764 p <.001, while Creativity with 

the Designing experiments shows r = 0.746 p <.001, which correlations show the conscious choice of 

teachers ’working methods. In physics classes, teachers feel the least development of English language 

skills m = 4.036. The development of English skills in regular physics classes (RPC) does not correlate 

with anything, it is probably not actually present in the classes, it is a possibility only – there is only one 

mentionable correlation with Debating skills, but it must be because of the assumptions of the questioned 

teachers, who are making some debates in English in their lessons. The other soft skills do not show 

much relationship with each other either, which may suggest that colleagues are trying to develop these 

soft skills independently in RPC. The strongest correlation was found between Teamwork and Ability to 

use and locate information r = 0.71 p <.001, and between Debating and Presentation skills r = 0.628 

p <.001. The two values probably illustrate well the relationships found in teachers ’ways of organizing 

work, and the both skills are having interrelations. In the Hard Skills the strongest correlation to be found 

is between High school physics and Solving close ended problems in physics r = 0.837 p <.001. This one 

is highly the strongest correlation in RPC, which are also the main skills of a successful final exam. It 

is also clear that Numerical simulations m = 2.966 are not typical in RPC education, for which teachers 

choose other platforms. 

 

2.2.2 Young Physicists’ Tournament: YPT 

Descriptive Statistics: Soft skills in YPT 

   
YPT 

[Teamwork]  

YPT [Ability to 

loc. use inf.]  

YPT 

[Creativity]  

YPT 

[Presentation 

skills]  

YPT 

[Debating 

skills]  

YPT 

[English 

skills]  

Valid   32   32   33   33   33   33   

Missing   1   1   0   0   0   0   

Mean   8.281   8.156   8.576   8.394   8.182   8.061   

Std. 

Deviation  
 1.922   2.259   1.696   2.179   2.157   2.263   

Minimum   2.000   2.000   2.000   2.000   1.000   2.000   

Maximum   10.000   10.000   10.000   10.000   10.000   10.000   

 

In the case of YPT preparation, all soft skills show a high value in terms of judging the developmental 

effect compared to the RPC values. Paired t-tests show a positive significant difference for all soft skills 

(3.3.1). Teachers assess all soft-skills types to be strongly positively correlated. 

In the case of YPT-type competitions, there is no meaningful correlation among the Soft Skills, and in 

the opinion of teachers, a strong connection can be discovered between almost everything. High school 

physics shows very strong correlations (r > 0.8) with Teamwork, High school mathematics, Designing 

experiments, Interpreting experimental data, data analysis and Critical thinking of others results. 

Cookbook experiments and Solving close-ended problems are having remarkable low marks. 
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2.2.3 Non-YPT like competitions: Non-YPT 

Czech teachers did not answer the questions of the questionnaire in this part, so the answers belong to 

the teachers of Bulgaria, Hungary, Slovakia and Slovenia. 

 

Descriptive Statistics: Soft skills in Non-YPT 

 Non YPT 

[Teamwork] 

Non YPT 

[Ability to loc. 

use inf.] 

Non YPT 

[Creativity] 

Non YPT 

[Presentation 

skills] 

Non YPT 

[Debating 

skills] 

Non YPT 

[English 

skills] 

Valid  29  28  29  29  29  29  

Missing  0  1  0  0  0  0  

Mean  4.448  6.607  6.207  3.931  3.759  3.552  

Std. 

Deviation 
 3.460  2.726  2.513  3.432  3.214  3.214  

Minimum  0.000  1.000  1.000  0.000  0.000  0.000  

Maximum  10.000  10.000  9.000  10.000  10.000  10.000  



DEVELOPMENT OF INQUIRY-BASED 

LEARNING VIA IYPT 

 

Podpora Európskej komisie pri tvorbe tejto publikácie nepredstavuje súhlas s obsahom, ktorý odráža iba názory autorov, a Komisia nemôže 

byť zodpovedná za akékoľvek využitie informácií obsiahnutých v tejto publikácii. 

52 

 

 

 

Traditional competitions are judged by teachers to help students Ability to locate and use information 

and develop Creativity, but the other soft skills are also less than the impact of RPC development. Due 

to the diversity of Non-YPT competitions, there is only a few strong correlations between their effects 

on soft skills as judged by teachers: Presentation and Discussion skills r = 0.85 p <.001, and between 

Discussion and English language skills r = 0.739 p <.001. 

In the case of YPT-type competitions, it can be said that the impact on the development of different soft 

skills forms a complete system. This is a good reflection of the practice, as successful racing requires 

all of the soft skills listed, and it is not possible to single out a few of them in terms of importance. 
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2.3 Comparison of soft skills 

The comparison between the values given for the assessment of the soft skills listed in section 1.4 and 

the relationships and differences between them can be found in the following paragraphs. Also some of 

the results (mostly with significant difference) are shown. 

2.3.1 Paired t-test on soft skills (RPC vs. YPT) 

One of the most striking questions in our research is whether we see these significant differences 

between RPC and YPT in their impact on soft skills. To do this, we perform paired t-tests – or Wilcoxon-

test, if needed. 

Test of Normality (Shapiro-Wilk): Soft Skill in RCP vs. YPT 

         W  p  

RPC [Teamwork]   -   YPT [Teamwork]   0.949   0.135   

RPC [Creativity]   -   YPT [Creativity]   0.925   0.028   

RPC [Debating skills]   -   YPT [Debating skills]   0.951   0.143   

RPC [Ability to loc. use inf.]   -   YPT [Ability to loc. use inf.]   0.918   0.018   

RPC [Presentation skills]   -   YPT [Presentation skills]   0.960   0.263   

RPC [English skills]   -   YPT [English skills]   0.940   0.075   

Note.  Significant results suggest a deviation from normality.  

 

 

Paired Samples T-Test: Soft Skill in RCP vs. YPT 

Measure 1     Measure 2  Test  Statistic  df  p  

RPC [Teamwork]   -   YPT [Teamwork]   Student   -6.503   31   < .001   

RPC [Creativity]   -   YPT [Creativity]   Student   -10.225   31   < .001   

      Wilcoxon   0.000     < .001   

RPC [Debating skills]   -   YPT [Debating skills]   Student   -7.126   32   < .001   

RPC [Ability to loc. use inf.]   -   YPT [Ability to loc. use inf.]   Student   -7.742   31   < .001   

      Wilcoxon   0.000     < .001   

RPC [Presentation skills]   -   YPT [Presentation skills]   Student   -6.040   32   < .001   

RPC [English skills]   -   YPT [English skills]   Student   -6.759   31   < .001   
 

 

As can be seen, YPT achieved a significantly better effect than class work in all of the soft skill areas 

examined, which is, of course, due to the significant difference from class work organization methods. 

 

RPC [Teamwork] - YPT 

[Teamwork] 

 

RPC [Creativity] - YPT 

[Creativity] 

 

RPC [English skills] - YPT 

[English skills] 

 



DEVELOPMENT OF INQUIRY-BASED 

LEARNING VIA IYPT 

 

Podpora Európskej komisie pri tvorbe tejto publikácie nepredstavuje súhlas s obsahom, ktorý odráža iba názory autorov, a Komisia nemôže 

byť zodpovedná za akékoľvek využitie informácií obsiahnutých v tejto publikácii. 

54 

 

   

 

2.3.2 Paired t-test on soft skills (YPT vs. Non-YPT, without CZ) 

Also, an important question in our research is whether we see these significant differences between YPT 

and non-YPT in their impact on soft skills. To do this, we perform paired t-tests – and Wilcoxon-test if 

needed. 

Test of Normality (Shapiro-Wilk): Soft Skills in YPT vs. Non-YPT 

         W  p  

YPT [Teamwork]   -   Non YPT [Teamwork]   0.941   0.117   

YPT [Creativity]   -   Non YPT [Creativity]   0.940   0.097   

YPT [Debating skills]   -   Non YPT [Debating skills]   0.967   0.473   

YPT [Ability to loc. use inf.]   -   Non YPT [Ability to loc. use inf.]   0.931   0.067   

YPT [Presentation skills]   -   Non YPT [Presentation skills]   0.928   0.048   

YPT [English skills]   -   Non YPT [English skills]   0.949   0.173   

 

Paired Samples T-Test: Soft Skills in YPT vs. Non-YPT 

Measure 1     Measure 2  Test  Statistic  df  p  

YPT [Teamwork]   -   Non YPT [Teamwork]   Student   5.393   27   < .001   

YPT [Creativity]   -   Non YPT [Creativity]   Student   5.752   28   < .001   

YPT [Debating skills]   -   Non YPT [Debating skills]   Student   7.026   28   < .001   

YPT [Ability to loc. use inf.]   -   Non YPT [Ability to loc. use inf.]   Student   2.731   27   0.011   

YPT [Presentation skills]   -   Non YPT [Presentation skills]   Student   6.265   28   < .001   

      Wilcoxon   293.500     < .001   

YPT [English skills]   -   Non YPT [English skills]   Student   8.089   28   < .001   
 

 

As the results show well, non-YPT-type competitions give a significantly worse developmental effect 

for all soft skills than Ability to locate. & use information, according to teachers. 

YPT [Debating skills] - Non YPT 

[Debating skills] 

 

YPT [Presentation skills] - Non 

YPT [Presentation skills] 

 

YPT [English skills] - Non YPT 

[English skills] 
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2.3.3 Paired t-test on soft skills (RPC vs. Non-YPT, without CZ) 

It is also an important relation for the research hypothesis, and an interesting addition for the whole 

picture of the soft skills. Since basically RPC and traditional tournaments are in a kind of symbiosis, no 

major differences are expected. 

Test of Normality (Shapiro-Wilk): Soft Skills in RPC vs. non-YPT 

         W  p  

RPC [Teamwork]   -   Non YPT [Teamwork]   0.970   0.567   

RPC [Creativity]   -   Non YPT [Creativity]   0.942   0.113   

RPC [Debating skills]   -   Non YPT [Debating skills]   0.932   0.062   

RPC [Ability to loc. use inf.]   -   Non YPT [Ability to loc. use inf.]   0.933   0.075   

RPC [Presentation skills]   -   Non YPT [Presentation skills]   0.968   0.519   

RPC [English skills]   -   Non YPT [English skills]   0.972   0.623   

 

Paired Samples T-Test: Soft Skills in RPC vs. non-YPT 

Measure 1     Measure 2  t  df  p  

RPC [Teamwork]   -   Non YPT [Teamwork]   2.158   28   0.040   

RPC [Creativity]   -   Non YPT [Creativity]   -1.823   28   0.079   

RPC [Debating skills]   -   Non YPT [Debating skills]   2.059   28   0.049   

RPC [Ability to loc. use inf.]   -   Non YPT [Ability to loc. use inf.]   -0.915   27   0.368   

RPC [Presentation skills]   -   Non YPT [Presentation skills]   3.447   28   0.002   

RPC [English skills]   -   Non YPT [English skills]   0.584   27   0.564   

 

What can be seen, with great certainty, only three significant differences can be observed. Teamwork is 

significantly worse for Non-YPT than for RPC t = 2.158 p = .04. In addition, Debating skills are less 

developed in Non-YPT tournaments even compared to RPC t = 2.059 p = .049., and Presentation skill, 

is also significantly worse in Non-YPT as in RPC t = 3.447 p=.002.  

RPC [Teamwork] - Non YPT [Teamwork] 

 

RPC [Creativity] - Non YPT [Creativity] 

 

RPC [Debating skills] - Non YPT [Debating skills] RPC [Pres. skills] - Non YPT [Presentation skills] 
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To sum up, according the answers of the teachers YPT has in every questioned Soft skill a significantly 

higher positive influence than RPC or Non-YPT competitions. 

2.4 Country-level effects 

First we investigated the soft skills in RPC in the 5 countries. Here we can see the full analysis of them. 

The only skill Ability to use and locate information seems to have a country dependent value. The very 

similar values of the soft skills in RPC show that investigated countries have basically quite similar 

educational styles. 

ANOVA - RPC [Teamwork]  

Cases  Sum of Squares  df  Mean Square  F  p  η²  

Country   56.841   4   14.210   3.188   0.028   0.313   

Residuals   124.795   28   4.457           

 

ANOVA - RPC [Ability to loc. use inf.]  

Cases  Sum of Squares  df  Mean Square  F  p  η²  

Country   68.482   4   17.121   3.550   0.018   0.336   

Residuals   135.033   28   4.823           

 

 

 

 

In the following we also only show skills where a significant effect of the country has been found: 

Ability to locate and use information in YPT, Teamwork and English skills in Non-YPT (without CZ). 

That depends on mostly on the different competition culture of Bulgaria (only 6 of the 192 mentioned 

competitions are only on national level) compared to the 3 other countries (41 of 542 mentioned 

competitions are only on national level, and the 11 mentioning are “Physics Olympiad” which is also a 

                                                      

 

2 beside YPT competitons 
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competition on mother tongue).   It is important to emphasize that no significant effect of the countries 

in YPT has been found in any soft skill.  

 

ANOVA - YPT [Ability to loc. use inf.]  

Cases  Sum of Squares  df  Mean Square  F  p  η² p  

Country   45.948   4   11.487   2.763   0.048   0.290   

Residuals   112.271   27   4.158           

 

ANOVA - Non YPT [Teamwork]  

Cases  Sum of Squares  df  Mean Square  F  p  η²   

Country   96.405   3   32.135   3.365   0.034   0.288   

Residuals   238.768   25   9.551           

 

ANOVA - Non YPT [English skills]  

Cases  Sum of Squares  df  Mean Square  F  p  η²  

Country   97.435   3   32.478   4.235   0.015   0.337   

Residuals   191.737   25   7.669           

 

 

 

 

2.5 Comparison of soft-skill evaluations between students and teachers 

Based on survey results on the perceived usefulness of regular physics classes and YPT-related activities 

by students and teachers, we compared how these two groups considered the two types of activities. For 

this analysis, complete answers by participants are a precondition, therefore we heavily cleaned data: 

only 77 students and 32 teachers answered all the questions. In addition, students’ answers don’t show 

normal distributions: thus, we applied Mann-Whitney tests. 

 

Group Descriptives: Differences of Soft Skills between YPT and RPC 

   Group  N  Mean  SD  SE  

Diff. Team   Student   77   0.338   2.664   0.304   

    Teacher   32   2.781   2.419   0.428   

Diff. Ab.loc.   Student   77   0.234   2.470   0.282   

    Teacher   32   2.219   1.621   0.287   

Diff. Crea.   Student   77   0.338   2.210   0.252   

    Teacher   32   3.250   1.967   0.348   

Diff. Pres.   Student   77   -0.390   2.848   0.325   

    Teacher   32   2.438   2.299   0.406   
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Group Descriptives: Differences of Soft Skills between YPT and RPC 

   Group  N  Mean  SD  SE  

Diff. Deb.   Student   77   0.260   2.520   0.287   

    Teacher   32   3.563   2.758   0.488   

Diff. Eng.   Student   77   -0.286   1.856   0.211   

    Teacher   32   4.344   3.404   0.602    

 

Note: Blue bar shows differences in evaluation for regular physics classes and YPT-related activities by 

students; orange bar shows differences in evaluation for regular physics classes and YPT-related 

activities by students. 

 

Independent Samples T-Test: Differences of Soft Skills between YPT and RPC 
 Test  Statistic  df  p  

Diff. Team   Student   -4.477   107   < .001   

    Mann-Whitney   544.000     < .001   

Diff. Ab.loc.   Student   -4.181   107   < .001   

    Mann-Whitney   560.500     < .001   

Diff. Crea.   Student   -6.463   107   < .001   

    Mann-Whitney   355.500     < .001   

Diff. Pres.   Student   -4.978   107   < .001   

    Mann-Whitney   495.500     < .001   

Diff. Deb.   Student   -6.059   107   < .001   

    Mann-Whitney   413.500     < .001   

Diff. Eng.   Student   -9.137   107   < .001   

    Mann-Whitney   311.500     < .001   
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Across all types of soft skills, we observe that the differences in the perceived usefulness of regular 

physics classes in comparison to YPT-related activities are significantly less pronounced in the 

evaluation by students than in the evaluation by teachers (p < 0.001). Overall, however, we also find 

that students as well as teachers consider YPT-related activities as more useful than regular physics 

classes to develop the students’ soft skills. Only in the case of “Presentation skills” and “English skills”, 

students reported that they considered their regular physics classes as more useful to develop their soft 

skills. Teachers reported greater assumed usefulness for YPT-related activities across all types of soft 

skills.  
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3. The Effect of Soft Skills in Inquiry-Based-Learning on Student 

Performance 

In this deep-dive, we investigate how students’ soft skills development influences learning outcomes. 

To this end, two master theses (Poier, 2021; Schweighart, 2021; Full theses appended) investigated how 

student performance in the Austrian Young Physicists’ Tournament related to students’ self-assessed 

soft skills development. A separate round of qualitative interviews with teachers guided the development 

of the questionnaire for this subsection of IO2. 

The master theses of Poier (2021) and Schweighart (2021) dealt with the question, to what extent soft 

skills effect student performance in inquiry-based learning (IBL) and problem-based learning (PLB) 

environments. This document summarizes the theoretical background of IBL, PBL and soft skills. 

Afterwards, the empirical analysis based on the data from the Austrian Young Physicists Tournament 

(AYPT) is presented and discussed in the light of current literature. 

3.1 Theoretical background 

IBL is known under many different terms, such as scientific inquiry, inquiry-based teaching, authentic 

inquiry, modelling and argumentation, or hands-on science (Furtak et al., 2012; Rönnebeck et al., 2016). 

All of them have in common that the approach aims for students to “develop the ability to think and act 

in ways associated with inquiry, including asking questions, planning and conducting investigations, 

using appropriate tools and techniques to gather data, thinking critically and logically about 

relationships between evidence and explanations, constructing and analyzing alternative explanations, 

and communicating scientific arguments” (National Research Council, 1996, page 105). While IBL is 

most often connected with STEM courses, it is not limited to those subjects. In effect, IBL is used in a 

variety of subjects (Mieg, 2019). 

Pedaste et al. (2015) identified a framework which comprises the phases of the inquiry cycle. After an 

orientation phase, where students become interested in the topic, the conceptualization phase can either 

include questioning or hypothesis generation depending on whether specific ideas what to investigate 

already exist. Experiments or other methods to find answers are carried out in the investigation phase 

where the data is also interpreted. In the conclusion phase, the question or hypothesis from the 

conceptualization phase is compared to the data. All phases are accompanied by a discussion phase 

(Pedaste et al., 2015). 

Many articles were published discussing whether IBL positively impacts student performance. A 

widely-known article by Kirschner et al. (2006) compared IBL to minimally guided instruction and 

argued that due to cognitive overload of the working memory the outcomes in IBL situations are worse 

than student performance in traditional teaching settings. Hmelo-Silver et al. (2007) clarified that IBL 

does not necessarily entail minimal guidance and that especially with the use of guidance, several studies 

show that guided IBL settings led to improved performance compared to direct instruction. Furtak et al. 

(2012), as well as Lazonder and Harmsen (2016) supported this view in their meta-studies which found 

that guided IBL settings were more effective than minimally or unguided versions. 

In a longitudinal study among high school students from the UK, the effect of IBL on scores of the 

science sections of the General Certificate of Secondary Education and PISA test was only small. 

Students filled in a questionnaire alongside their examinations how much IBL took place in the time 

before the testing. The authors, however, point out that while the impact on grades was minimal, other 

factors were not taken into account, such as possibly improved motivation, interest and engagement as 

a result of IBL (Jerrim et al., 2019). 
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3.1.1 Problem-based learning 

The main difference of IBL and PBL lies in its origins. In its beginnings, IBL was mainly used in science 

education, while PBL originated from medical courses (Hmelo-Silver et al., 2007). In PBL, the approach 

how the problem is worked on and how the solution is found is considered the final product. While the 

teacher supports the students that work in small groups, they are to work on their solution in a self-

directed manner, which helps them to gain “lifelong learning skills” (Hmelo-Silver, 2004, page 235). 

These process skills comprise for example critical thinking skills and the capability to analyse situations 

in depth (Oliver, 2000). IBL and PBL need to be differentiated from project-based learning (PjBL), 

which does not comprise an ill-defined problem and where a concrete solution needs to be produced 

(Bereiter & Scardamalia, 2006). Both, PBL and IBL are based on constructivism which states that the 

students construct or create knowledge themselves as opposed to having it transferred to them by the 

instructor (Chang & Mao, 1999).  

Othmann et al. (2013) proposed a framework for PBL settings called “Ladder of Active Learning”, 

where the ladders start with the introduction to the problem, input, group meeting, presentation, and 

exercises. While all of the ladders entail different steps, they all end with the reflection step. In a meta-

analysis which investigated how effective PBL settings were compared to more traditional teaching 

methods, slightly more knowledge was acquired in conventional leaning environments compared to PBL 

environments (Dochy et al., 2003). However, Ibrahim et al. (2018) observed that students perceived 

PBL helpful to learn especially the basics of the science curriculum and that students reported of higher 

motivational levels. In addition, students’ satisfaction levels in PBL classes are improved 

(Khoshnevisasl et al., 2014). Many authors conclude that the main advantage of PBL is the possibility 

to develop soft skills (Bruder & Prescott, 2013; Carvalho, 2016; Choi et al., 2014; Dochy et al., 2003; 

Hattie, 2009; Mohd-Yusof et al., 2013; Yeh et al., 2011). In the following section, the term soft skills 

will be scribed in more detail. 

3.1.2 Soft skills 

Many different synonyms for the term soft skills exist, such as generic competences, life skills, 

transferable skills, twenty-first century skills, or noncognitive skills (Cinque, 2016; Heckman & Kautz, 

2012). But all of them have in common that they are defined as “personal transversal competences such 

as social aptitudes, language and communication capability, friendliness and ability of working in team, 

and other personality traits that characterize relationships between people (Cimatti, 2016, page 97). 

However, an exact list which competencies fall under the category soft skills does not exist (Cinque, 

2016; Vogler et al., 2018). 

Li et al. (1999) showed that students that are involved in learning communities at university perceived 

to develop critical thinking skills and communication skills due to integration of academic and social 

aspects. Other studies also found that collaborating at university can lead to problem-solving and 

decision-making skills (Smith & Bath, 2006), as well as other generic skills (Ballantine & McCourt 

Larres, 2007). It was observed that classes which incorporated the teaching of content knowledge and 

soft skills at the same time were found to be more effective than courses which focused on teaching only 

soft skills (Chamorro-Premuzic et al., 2010). 

Many articles deal with the topic of which soft skills are developed in the course of IBL and PBL 

settings. In the analysis of the literature by Poier (2021), communication skills, critical thinking skills 

and research skills were mentioned most often in connection with IBL (see Appendix A / Table 1). In 

connection with PBL, the soft skills stated most often were communication skills, problem-solving 

skills, and teamwork skills (see Appendix A / Table 2). 
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To what degree soft skills have an influence on student performance was analysed by Chamorro-

Premuzic et al. (2010). In this study, academic success was positively linked to how important students 

perceived soft skills for success, as well as how much they felt they had developed soft skills. This 

positive relationship was confirmed in a study among 536 (vice)principals in Nigeria who reported the 

same perception (Obilor, 2019). However, the same opinion could not be found among students (Majid 

et al., 2012). In a study by Hwang (2018), a positive correlation between teamwork skills and improved 

performance at an Enterprise Resource Planning simulation with university students could be found. 

3.1.3 Research questions and hypotheses 

Sungur and Tekkaya (2006) suggest further research to find out to what extent soft skills influence 

academic performance in IBL and PBL settings. 

The master thesis of Poier (2021) stated as the research question was: How does proficiency in soft skills 

influence student performance in IBL situations? For this purpose, the following hypotheses were tested: 

Hypothesis P.1: The more important students gauge soft skills to be for success, the better their academic 

performance. 

Hypothesis P.2: The better the students self-assess their development of soft skills during the preparation 

period, the better their academic performance. 

Hypothesis P.3: The better students self-assess their teamwork skills, the better their performance. 

Hypothesis P.4: The better students self-assess their English skills, the better their performance. 

Schweighart (2021) examined the following research questions in her master thesis: “How does the self-

assessed development of soft skills influence student performance in PBL situations? Which soft skills 

are considered most important for PBL in order to be successful?” In this context, the following 

hypotheses were tested: 

Hypothesis S.1.a: The development of soft skills in IBL situations (preparation for AYPT) is expected 

to be higher compared to regular physic classes.  

Hypothesis S.1.b: The self-assessed development of soft skills in IBL situations (preparation for AYPT) 

is expected to be higher the more hours the pupils spent preparing for AYPT. 

Hypothesis S.2: The higher students’ self-asses the development of soft skills (after the preparation for 

AYPT) the better they perform. 

Hypothesis S.3.a: Students self-assess their problem-solving skills higher after the preparation period.  

Hypothesis S.3.b: Students self-assess other skills (beside problem-solving) higher after the preparation 

period.  

Hypothesis S.4: The higher students rate their problem-solving skills (after the preparation) the more 

they feel to develop specific content knowledge.  

Hypothesis S.5.a: Students who think problem solving is important to succeed, score higher on AYPT.  

Hypothesis S.5.b: Students who think other skills (beside problem solving) are important for success, 

score higher on the AYPT. 
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3.2 Methodology 

The data used for the empirical testing stems from the AYPT of the years 2020 and 2021. Team 

leaders/teachers filled in questionnaires on their impression of students’ soft skills development. The 

results were then used to create a survey for students which they filled out around the time of the 

competitions (see Appendix B for the full theses including data on the survey). Five teams completed 

the questionnaire in 2020, and seven teams in the year 2021. Appendix C (Table 3) includes an overview 

of all teams participating in 2020 and 2021 (in an anonymized way) and further information on the mean 

grade, the standard deviation, the minimum and maximum grade received as well as the number of 

stages the team participated in and the number of grades received. 

In the two years, jurors awarded 1,338 grades in total. However, only grades of teams were used for 

statistical analysis who also filled in the questionnaire. The grades function as the dependent variables.  

The questionnaires gathered data on the following soft skills: teamwork, independent research in 

literature and other sources, scientific reasoning skills, presentation skills, debating skills, English skills, 

creativity, self-directed learning, and problem-solving (the last three soft skills were added in 2021). For 

each soft skill, the students were asked to rate the importance for success, self-assess their proficiency 

before their very first AYPT and after the current preparation phase as well as the development in the 

soft skill during the preparation phase. 

The hypotheses were tested via linear regressions using the ordinary least squares (OLS) method. The 

two master theses focused on the following aspects: Poier (2021) used only those variables that were 

part of the survey in both years leading to fewer variables, but a more observations (794) for the sample 

(see Appendix D / Table 4 for descriptive statistics on the variables)(Poier, 2021). And Schweighart 

(2021) included all variables. This is why only the respondents from 2021 could be considered for the 

linear regressions of the new variables. This led to between 507 and 582 observations for the sample 

(see Appendix E / Table 5). 

3.3 Results 

In this section, the results of various linear regressions to test the hypotheses are presented. 

Poier (2021) tested the importance of soft skills twofold: First, the aggregated independent variable 

General importance soft skills (which includes importance of teamwork, independent research, scientific 

reasoning, presentation, debating and English skills) was used. The linear regression showed an 

estimator of 0.6473 and a low p-value of 0.00013 (see Appendix F / Table 6). When computing the 

linear regressions via the importance of individual soft skills, the result is more varied: While a positive 

relationship between the importance of teamwork (estimator = 1.6635), independent research (estimator 

= 2.1286), scientific reasoning (estimator = 0.8897), and debating skills (estimator = 1.0368) and grade 

could be found, a negative link was observed between the importance of presentation skills  

(estimator = -2.6363), the importance of English skills (estimator = -0.9365) and grade (see Appendix 

F / Table 7). For hypothesis P.1 it can be summarized that in general, the more important students gauge 

soft skills for success, the better their performance. When looking at the level of individual soft skills, 

support for hypothesis P.1 can be found for the soft skills of teamwork, independent research, scientific 

reasoning and debating skills (Poier, 2021). 

Also the influence of soft skills development was calculated in two ways: While the general 

development of soft skills did not yield significant results (see Appendix G / Table 10) because of a p-

value of 0.080, the development of individual soft skills led to significant results for the development of 

teamwork (estimator = 1.6261), scientific reasoning (estimator = 3.4105), presentation skills (estimator 

=  -3.0370), debating skills (estimator = -1.6347), and English skills (estimator = 0.2993) (see Appendix 
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G / Table 11). Thus, it can be summarized support for hypothesis P.2, which predicted the positive 

influence of the development of soft skills on academic success, could be found for teamwork, scientific 

reasoning, and English skills (Poier, 2021). 

Support for hypothesis P.3, “The better students self-assess their teamwork skills, the better their 

performance”, could not be found due to insignificant results of the independent variable (p-value of 

0.986) (see Appendix H / Table 14) (Poier, 2021). 

Hypothesis P.4, which predicted that better English skills positively influenced academic success, was 

supported by the results of the linear regression: An increase of one point on the self-assessment scale 

of proficiency would lead to an improved score of 0.4241 (with a  

p-value of 0.000) (see Appendix I / Table 15) (Poier, 2021). 

For hypothesis S.1.a., the regression results of the proficiency in soft skills after the preparation phase 

of 2020 (see Appendix J / Table 16) and the proficiency before the preparation phase of 2021 (see 

Appendix J / Table 17) were compared. It was summarized the better students self-assessed to be in soft 

skills due to the preparation for AYPT, the better their grades – except for presentation skills 

(prof_post_presentation: -1.00 and prof_prae_presentation: 0.74) (Schweighart, 2021). 

Support for hypothesis S.1.b could be observed: For each additional hour the students invest in the 

preparation for AYPT, their grades increase by 0.01 points (see Appendix K / Table 18) (Schweighart, 

2021). 

Schweighart (2021) further analysed the influence of soft-skill development during the preparation for 

the AYPT on grade (see Appendix G / Tables 12 and 13). A significant positive correlation was found 

for the development of teamwork (estimator = 0.86), and scientific reasoning (estimator = 2.63). A 

significant negative links was found for the development of independent research skills (estimator = -

0.69), presentation skills (estimator = -1.80), and creativity (estimator = -0.42). Thus, hypothesis S.2 

was only partially be supported. 

Linear regressions for individual soft skills were computed (see Appendix K / Tables 19-28) with a 

focus on the proficiency before and after the preparation phase to test hypothesis S.3. (Schweighart, 

2021). 

All students who filled in the survey felt that they acquired “a lot” content knowledge. This led to too 

little variance and was the reason, why hypothesis S.4. could not be tested (Schweighart, 2021). 

Last, the impact of the importance of individual soft skills was tested for the hypotheses S.5.a and S.5.b. 

A significant positive relationship with grade was observed for the importance of teamwork (estimator 

= 1.46), independent research (estimator = 1.99), scientific reasoning (estimator = 0.58), debating skills 

(estimator = 1.08), and self-directed learning (estimator = 0.31). A significant negative relationship was 

found with the importance of presentation skills (estimator = -2.20), and English skills (estimator = -

0.81). No significant results were observed for the importance of problem-solving and creativity (see 

Appendix F / Tables 8 and 9) (Schweighart, 2021). 

3.4 Discussion 

After having presented the results of the empirical analysis in the previous section, these will be 

discussed in the light of literature: 

The fact that the general importance of soft skills (hypothesis P.1) as well as the importance of most 

individual soft skills (hypotheses P.1, S.5.a, and S.5.b) correlated positively with student performance 
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is in accordance with studies among secondary (vice-)principals (Obilor, 2019) and among UK students 

(Chamorro-Premuzic et al., 2010), but contradictory to a survey among students from Singapore (Majid 

et al., 2012). 

Computing the linear regressions to test the influence of soft skills development on grade (hypotheses 

P.2 and S.2) resulted in significant positive correlations for the development in teamwork, scientific 

reasoning, and English skills. This corresponds to the findings of Chamorro-Premuzic et al. (2010). 

While Palmer (2002) did not statistically analyse the influence of soft-skill development on grades, the 

study did show an improvement in grades and the author experienced the development of a variety of 

soft skills herself. The literature could not provide explanations for the significant negative influence 

for development of presentation and debating skills as well as creativity on academic success. 

When analysing the effect of teamwork skills on student performance, no support for hypothesis P.3 

was found due to a high p-value. This is opposed to a study by Hwang (2018) who found that high 

teamwork skills are linked to improved outcomes in an Enterprise Resource Planning simulation at 

university. Also Bruder and Prescott (2013) predicted a positive relationship. 

The finding that better English skills can lead to improved success at AYPT (hypothesis P.4) is in line 

with expectations and also a study of Amaral et al. (2002). 

The results from the linear regressions that tested hypotheses S.3.a and S.3.b were partially in line with 

a study by Choi et al. (2014), which was aimed at analysing which impact a PBL setting had on critical 

thinking, problem-solving, and self-directed learning skills (compared to a traditional teaching method). 

The positive effect from the study could also be shown in the findings by Schweighart (2021), where 

most independent variables showed positive estimators except for independent research and scientific 

reasoning skills. 

The results of Schweighart (2021) to the second research question, “Which soft skills are considered 

most important for PBL in order to be successful?”, led to research, teamwork, and debating skills, 

which is in agreement with the findings of Deep et al. (2019). 

3.5 Limitations 

Possible limitations in the master theses of Poier (2021) and Schweighart (2021) lie in the fact that the 

data on soft skills is based on self-assessment. Thus, students possibly have different impression of their 

soft skills as opposed to reality. However, according to Chamorro-Premuzic et al. (2010) it is not 

possible to test soft skills in an objective and accurate way anyway. Other studies on IBL also faced this 

limitation by self-reported data from students and consequential “reporting and recall inaccuracies” 

(Jerrim et al., 2019, page 42). 

In addition, it is possible that the jurors considered certain aspects regarding soft skills when deciding 

on a grade (e.g. professional presentation or discussion influencing the grade positively). This would 

lead to a situation where the data on grades and on soft skills is not as independent as it should be. 

3.6 Conclusion 

This summary presented the theoretical background on IBL, PBL, and soft skills. In addition, the results 

of Poier (2021) concluded that the perceived importance of soft skills on academic performance have a 

positive effect when using the aggregated variable. When analysing the effect of the importance of 

individual soft skills, the importance of teamwork, independent research, and debating skills had a 

positive impact, while the importance of presentation skills and English skills were negatively 

correlated. The influence of soft skills development in general on grade could not be proven due to a too 
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high p-value. However, the analysis on the individual soft skill level showed that a positive relationship 

could be observed for the development of teamwork, scientific reasoning, and English skills on grade. 

A negative influence on grade was found for the development of presentation and debating skills. The 

proficiency in teamwork did not influence student performance significantly. While proficiency in 

English had a significant positive impact on the grade. 

The results of Schweighart (2021) showed that IBL led to more soft-skill development than traditional 

physics classes. Further, the more hours the students invested in preparation for AYPT, the better their 

grades. A clear link between student performance and soft skills development could not be observed. 

Students who perceived their soft skills to have been improved by IBL, received better grades (except 

for research, scientific reasoning, and English skills). Due to too little variance, the relationship between 

acquisition of content knowledge and development of problem-solving skills could not be investigated. 

Student performance could be predicted by the perceived importance of soft skills (except for creativity, 

English, and presentation skills). Grade was most influenced by independent research skills.  
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Appendix A: Overview of soft skills mentioned in literature 

 

Table 1: Overview of Mentioned Soft Skills in Relation to IBL (Poier, 2021) 

  C
o

ll
ab

o
ra

ti
v

e 
 

 s
k

il
ls

 

 C
o

m
m

u
n

ic
at

io
n

  

 S
k

il
ls

 

 C
re

at
iv

it
y

 

 C
ri

ti
ca

l 
th

in
k

in
g

 

 D
at

a 
an

al
y

si
s 

 D
ee

p
 l

ea
rn

in
g

 

 E
n

g
li

sh
 s

k
il

ls
 

 I
T

 L
it

er
ac

y
 

 O
rg

an
iz

at
io

n
 

 s
k

il
ls

 
 
(i

n
cl

. 
ti

m
e
 

 m
g

m
t.

) 

 P
re

se
n

ta
ti

o
n

 s
k

il
ls

 

 P
ro

b
le

m
-s

o
lv

in
g
 

 R
es

ea
rc

h
 

 R
ea

so
n

in
g

 

 S
el

f-
d

ir
ec

te
d

  

 l
ea

rn
in

g
 

Developing Useful and Transferable Skills: Course Design to Prepare 

Students for a Life of Learning (Justice et al., 2009) 
  x    x   x   x x x 

Enquiry-Based Learning Can Maximise a Student's Potential (Palmer, 

2002) 
 x   x    x x  x   

Fostering students’ workplace communicative competence and 

collaborative mindset through an inquiry-based learning design (Chen, 

2021) 

x x         x    

Grade 4 Students' Development of Research Skills through Inquiry-

Based Learning Projects (Chu et al., 2008) 
x x x x x   x    x  x 

Helping English learners increase achievement through inquiry-based 

science instruction (Amaral et al., 2002) 
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Learning through inquiry: a Global Health Hackathon (Kienzler & 

Fontanesi, 2017) 
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methodology on the development of critical thinking (Magnussen et 

al., 2000) 
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Visible Learning: A Synthesis of over 800 Meta-Analyses Relating to 

Achievement (Hattie, 2009) 
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Table 2: Overview of Mentioned Soft Skills in Relation to PBL (Poier, 2021) 
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A Comparison of Problem- based learning and 

Traditional Education on Nursing Students' Locus of 

Control and Problem- Solving Skills (Günüsen et al., 
2014) 

                                        x                   

Case study: use of problem- based learning to develop 
students' technical and professional skills (Warnock & 

Mohammadi-Aragh, 2016) 

      x                                 x       x           

Conflict resolution skills of nursing students in Problem- 

based learning compared to conventional curricula 

(Seren & Ustun, 2008) 

        x                                                   

Defining Vocational Education and Training for 

Tertiary Level Education: Where does Problem Based 

Learning Fit in? – A Literature Review (Ismail, 2013) 

      x             x     x             x                   

Developing Soft Skills by Applying Problem-Based 

Learning in Software Engineering Education (Yu & 

Adaikkalavan, 2016) 

      x       x     x                 x x             x     

Development and Teaching Approaches of Technical 
and Vocational Education Curricula (Rau et al., 2006) 

  x   x               x x               x           x x     

Effects of Problem-Based Learning and Traditional 
Instruction on Self- Regulated Learning (Sungur & 

Tekkaya, 2006) 

            x               x                           x   

Effects of problem-based learning vs. traditional lecture 

on Korean nursing students' critical thinking, problem-

solving, and self- directed learning (Choi et al., 2014) 
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Exploring creativity and critical thinking in traditional 

and innovative problem- based learning groups (Chan, 

2013) 
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First Year Agriculture Science student perception in 

students attribute development through Problem-based 

learning  (Tan et al., 2016) 

      x                 x     x   x     x x           x x   

From Conventional to Non- conventional Laboratory: 
Electrical Engineering Students’ Perceptions (Bahri et 

al., 2013) 
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Improving the soft skills of engineering undergraduates 

in Malaysia through problem-based approaches and e-

learning applications (Deep et al., 2019) 

    x       x x       x x x   x   x   
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Table 2: Overview of Mentioned Soft Skills in Relation to PBL (Poier, 2021) (continued) 
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based Learning and of Teaching Behaviours (Hoidn & 

Kärkkäinen, 2014) 

  x   x                                 x   x   x     x     

The effect of problem-based learning on enhancing 

students’ workforce competence (Yeh et al., 2011) 
                        x                         x x x   x 

The impact of PBL on transferable skills development in 
management education (Carvalho, 2016) 

  x x   x                             x   x   x       x     

The Impact of PBL Training on Legal Professions (Font 
& Cebrian, 2013) 

        x   x           x       x         x           x x   

The impact of Problem- based learning on problem- 

solving skills and a sense of community in the classroom 

(Agbeh, 2014) 

            x                           x                   

The student perception of Problem-based learning in 

medical curriculum of the Faculty of medicine. 

University of Colombo (Seneviratne et al., 2001) 

      x                                 x                   
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Appendix B: Master theses 

See full theses attached in separate documents  



DEVELOPMENT OF INQUIRY-BASED 

LEARNING VIA IYPT 

 

Podpora Európskej komisie pri tvorbe tejto publikácie nepredstavuje súhlas s obsahom, ktorý odráža iba názory autorov, a Komisia nemôže 

byť zodpovedná za akékoľvek využitie informácií obsiahnutých v tejto publikácii. 

76 

 

Appendix C: Descriptive statistics on teams 

 

Table 3: Descriptive Statistics on Teams 

Team Year Mean Std. Dev. Min. Max. N Stages N Grades 

Team 1 2021 8.141 0.793 6.200 9.111 12 105 

Team 2 2020 7.825 0.845 6.714 9.166 8 58 

Team 3 2020 7.288 0.734 6.166 8.571 8 60 

Team 4 2021 7.249 0.566 6.333 7.888 12 108 

Team 5 2021 7.166 0.883 5.625 8.444 9 78 

Team 6 2021 6.970 0.978 5.333 8.714 12 102 

Team 7 2020 6.646 1.035 5.666 8.500 6 40 

Team 8 2020 6.634 0.623 5.833 7.333 6 38 

Team 9 2021 6.522 0.723 5.100 7.444 9 75 

Team 10 2021 6.462 0.671 5.666 7.500 9 72 

Team 11 2021 6.322 0.517 5.500 7.333 9 75 

Team 12 2021 6.278 0.817 4.555 7.142 9 75 

Team 13 2020 5.928 0.869 4.857 7.333 6 40 

Team 14 2021 5.797 1.249 3.500 7.333 9 75 

Team 15 2020 5.552 0.949 4.142 7.000 6 38 

Team 16 2021 5.435 1.547 2.900 7.285 9 75 

Team 17 2020 5.424 1.665 3.166 8.142 6 38 

Team 18 2021 5.095 1.002 3.000 6.125 9 75 

Team 19 2021 5.077 0.840 3.428 6.111 9 75 

Team 20 2020 4.390 0.433 4.000 5.000 6 36 
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Appendix D: Descriptive statistics on teams 

 

Table 4: Descriptive Statistics on Soft Skills Variables (Poier, 2021) 

Variable Mean Std. Dev. Min. Max. N Teams 

Importance teamwork 4.250 1.179 1.0 5.0 12 

Importance independent research 3.902 0.524 3.0 4.6 12 

Importance scientific reasoning 4.777 0.410 4.0 5.0 12 

Importance presentation skills 4.375 0.611 3.0 5.0 12 

Importance debating skills 4.736 0.411 4.0 5.0 12 

Importance English skills 3.319 1.092 2.0 5.0 12 

General importance soft skills 4.226 0.415 3.2 4.8 12 

Proficiency (post-prep) teamwork 4.138 0.673 3.0 5.0 12 

Proficiency (post-prep) independent research 3.486 0.862 2.0 5.0 12 

Proficiency (post-prep) scientific reasoning 4.106 0.789 3.0 5.0 11 

Proficiency (post-prep) presentation skills 4.000 0.738 3.0 5.0 12 

Proficiency (post-prep) debating skills 4.097 0.871 2.5 5.0 12 

Proficiency (post-prep) English skills 4.347 0.865 2.5 5.0 12 

Development teamwork 2.319 0.746 1.0 3.0 12 

Development independent research 2.319 0.533 1.5 3.0 12 

Development scientific reasoning 2.750 0.405 2.0 3.0 12 

Development presentation skills 2.513 0.457 2.0 3.0 12 

Development debating skills 2.722 0.422 2.0 3.0 12 

Development English skills 1.694 0.895 1.0 3.0 12 

General development soft skills 2.386 0.379 1.8 3.0 12 
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Appendix E: Descriptive statistics on variables 

 

Table 5: Descriptive Statistics on Variables (Schweighart, 2021) 

Variable Mean Std. Dev. Min Max 

age 16.42 1.10 15 18 

importance_teamwork 4.40 0.95 1 5 

importance_research 3.83 0.51 3 4.666667 

importance_reasoning 4.78 0.40 4 5 

importance_presentation 4.48 0.54 3 5 

importance_debating 4.81 0.34 4 5 

importance_english 3.40 1.09 2 5 

importance_problem_solving 4.49 0.50 4 5 

importance_self_learning 4.18 0.63 3 5 

importance_creativity 3.87 0.99 3 5 

h_prep_AYPT 95.58 67.30 30 208.3333 

total_h_prep_supervised 45.05 48.90 0 130 

total_h_prep_after_Febr 50.57 28.05 8.5 100 

n_prep_sessions_by_teacher 11.51 11.12 0 30 

ave_n_students_present_per_sessions 3.69 3.63 0 15 

prof_post_teamwork 4.22 0.65 3 5 

prof_post_research 3.41 0.81 2 5 

prof_post_reasoning 4.12 0.72 3 5 

prof_post_presentation 4.01 0.75 3 5 

prof_post_debating 4.01 0.83 2.5 5 

prof_post_english 4.29 0.86 2.5 5 

prof_post_problem_solving 4.07 0.64 3 5 

prof_post_self_learning 3.43 0.46 3 4 

prof_post_creativity 3.82 0.81 3 5 

prof_prae_teamwork 3.57 0.87 2 5 

prof_prae_research 2.86 0.85 2 4 

prof_prae_reasoning 2.70 0.89 1 4 

prof_prae_presentation 3.63 0.85 2 5 

prof_prae_debating 3.19 0.93 2 4 

prof_prae_english 3.60 1.23 1 5 

prof_prae_problem_solving 3.27 1.12 1 4 

prof_prae_self_learning 2.95 0.75 2 4 

prof_prae_creativity 3.63 0.77 3 5 

helpful_participation_career 4.46 1.18 1 5 

preparation_helped_content_knowledge 3.00 0.00 3 3 

dev_teamwork 2.32 0.75 1 3 

dev_research 2.35 0.53 1.5 3 

dev_reasoning 2.80 0.36 2 3 

dev_presentation 2.56 0.45 2 3 

dev_debating 2.78 0.38 2 3 

dev_english 1.73 0.89 1 3 

dev_problem_solving 2.62 0.49 2 3 

dev_self_learning 2.19 0.63 1 3 

dev_creativity 2.06 0.74 1 3 
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Appendix F: Regression results for importance of soft skills 

 

Table 6: Regression Results for General Importance of Soft Skills (Poier, 2021) 

  Model 1 Model 2 Model 3 Model 4 

(Intercept) -4.5146 4.6921 -4.1114 2.2143 

 (1.196) (0.936) (1.195) (0.771) 
 [0.000173] [0.000001] [0.001] [0.004] 

General importance soft skills 0.6473 0.9148 0.7892 0.9916 
 (0.168) (0.183) (0.162) (0.179) 

 [0.00013] [0.000001] [0.000001] [0.000] 

Age 0.5836   0.5365  

 (0.053)   (0.051)  

 [0.000]   [0.000]  

Year 2021 (x) 0.4347 -0.0444    

 (0.145) (0.152)    

 [0.003] [0.770]    

Opposition (x) -0.2567 -0.2567 -0.2567  

 (0.128) (0.140) (0.128)  

 [0.045] [0.067] [0.046]  

Reviewer (x) 0.4181 0.4181 0.5489  

 (0.152) (0.166) (0.146)  

 [0.006] [0.012] [0.000182]  

Juror Bias 0.9672   0.9601  

 (0.149)   (0.150)  

 [0.000]   [0.000]  

Comp_Avg_Grade -0.2629 -0.3292 -0.2553  

 (0.071) (0.078) (0.071)  

 [0.000] [0.000001] [0.000372]  

Adjusted R2 0.228 0.072 0.220 0.036 

(x) Dummy variables 

The table shows the coefficients, the standard deviations in round brackets, and the p-values in square brackets. 
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Table 7: Regression Results for Importance of Individual Soft Skills (Poier, 2021) 

  Model 1 Model 2 Model 3 Model 4 

(Intercept) -4.9897 -2.5344 -7.4135 -6.9799 
 (1.510) (1.292) (1.532) (1.257) 

 [0.001] [0.050] [0.000002] [0.000] 

Importance teamwork 1.6635 1.9093 0.7841 0.9731 

 (0.178) (0.158) (0.141) (0.121) 
 [0.000] [0.000] [0.000] [0.000] 

Importance independent research 2.1286 2.2570 0.9378 0.9863 
 (0.219) (0.220) (0.161) (0.164) 

 [0.000] [0.000] [0.000] [0.000] 

Importance scientific reasoning 0.8897 1.1262 0.8258 1.0300 

 (0.182) (0.154) (0.189) (0.163) 
 [0.000001] [0.000] [0.000014] [0.000] 

Importance presentation skills -2.6363 -2.9906 -0.7536 -0.8618 
 (0.342) (0.326) (0.248) (0.233) 

 [0.000] [0.000] [0.002] [0.000237] 

Importance debating skills 1.0368 1.0501 1.1844 1.2940 

 (0.234) (0.242) (0.242) (0.258) 
 [0.000011] [0.000016] [0.000001] [0.000001] 

Importance English skills -0.9365 -1.0651 -0.4507 -0.5614 
 (0.105) (0.092) (0.086) (0.075) 

 [0.000] [0.000] [0.000] [0.000] 

Age 0.1712   0.2323  

 (0.070)   (0.072)  

 [0.014]   [0.001]  

Year 2021 (x) 1.8823 1.9511    

 (0.244) (0.251)    

 [0.000] [0.000]    

Opposition (x) -0.2567 -0.2567 -0.2567  

 (0.118) (0.122) (0.122)  

 [0.030] [0.036] [0.036]  

Reviewer (x) 0.4181 0.4181 0.5882  

 (0.140) (0.145) (0.144)  

 [0.003] [0.004] [0.000046]  

Juror Bias 1.0094   1.0095  

 (0.138)   (0.143)  

 [0.000]   [0.000]  

Comp_Avg_Grade -0.3827 -0.4518 -0.2732  

 (0.072) (0.072) (0.073)  

 [0.000] [0.000] [0.000196]  

Adjusted R2 0.340 0.291 0.291 0.188 

(x) Dummy variables 

The table shows the coefficients, the standard deviations in round brackets, and the p-values in square brackets. 
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Table 8: Regression Results for Importance of Individual Soft Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -8.86 1.41 -6.30 0.00000000 

tournamentAYPT2021 1.61 0.25 6.39 0.00000000 

roleRep 0.26 0.12 2.07 0.03915244 

roleRev 0.67 0.15 4.57 0.00000555 

age 0.27 0.07 3.87 0.00011965 

importance_teamwork 1.46 0.18 8.00 0.00000000 

importance_research 1.99 0.23 8.69 0.00000000 

importance_reasoning 0.58 0.18 3.15 0.00171139 

importance_presentation -2.20 0.35 -6.31 0.00000000 

importance_debating 1.08 0.25 4.40 0.00001239 

importance_english -0.81 0.11 -7.52 0.00000000 

 

 

Table 9: Regression Results for Importance of Individual (New) Soft Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -3.99 1.56 -2.55 0.01092850 

roleRep 0.36 0.15 2.41 0.01618754 

roleRev 0.73 0.15 4.86 0.00000153 

age 0.34 0.20 1.68 0.09278475 

importance_problem_solving 0.84 0.45 1.88 0.06060011 

importance_self_learning 0.31 0.14 2.25 0.02503817 

importance_creativity -0.10 0.09 -1.18 0.23871505 
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Appendix G: Regression results for development of soft skills 

 

Table 10: Regression Results for the General Development of Soft Skills (Poier, 2021) 

  Model 1 Model 2 Model 3 Model 4 

(Intercept) -1.8209 8.2783 -0.6735 5.8802 

 (1.069) (0.688) (1.051) (0.453) 
 [0.089] [0.000] [0.522] [0.000] 

General development soft skills -0.2993 0.1346 -0.1163 0.2402 
 (0.171) (0.185) (0.168) (0.185) 

 [0.080] [0.467] [0.489] [0.195] 

Age 0.6291   0.5545  

 (0.054)   (0.052)  

 [0.000]   [0.000]  

Year 2021 (x) 0.6507 0.1284    

 (0.144) (0.152)    

 [0.000007] [0.397]    

Opposition (x) -0.2567 -0.2567 -0.2567  

 (0.129) (0.142) (0.130)  

 [0.046] [0.071] [0.049]  

Reviewer (x) 0.4181 0.4181 0.6188  

 (0.153) (0.169) (0.148)  

 [0.006] [0.013] [0.000032]  

Juror Bias 0.9928   0.9798  

 (0.150)   (0.152)  

 [0.000]   [0.000]  

Comp_Avg_Grade -0.2786 -0.3479 -0.2690  

 (0.072) (0.079) (0.072)  

 [0.000108] [0.000012] [0.000219]  

Adjusted R2 0.217 0.043 0.197 0.001 

(x) Dummy variables 

The table shows the coefficients, the standard deviations in round brackets, and the p-values in square brackets. 
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Table 11: Regression Results for the Development of Individual Soft Skills (Poier, 2021) 

  Model 1 Model 2 Model 3 Model 4 

(Intercept) -9.5255 5.6875 -5.0705 3.1175 
 (1.242) (0.789) (1.167) (0.661) 

 [0.000] [0.000] [0.000016] [0.000003] 

Development teamwork 1.6261 0.2036 0.8883 0.1286 

 (0.175) (0.166) (0.157) (0.164) 
 [0.000] [0.221] [0.000] [0.435] 

Development independent research -0.3376 -0.2721 -0.5505 -0.1532 
 (0.192) (0.222) (0.199) (0.222) 

 [0.080] [0.221] [0.006] [0.490] 

Development scientific reasoning 3.4105 1.6816 2.9327 1.3316 

 (0.321) (0.345) (0.329) (0.347) 
 [0.000] [0.000001] [0.000] [0.000137] 

Development presentation skills -3.0370 -0.4012 -1.8665 -0.2027 
 (0.357) (0.358) (0.342) (0.363) 

 [0.000] [0.263] [0.000] [0.577] 

Development debating skills -1.6347 0.2689 -0.3484 0.3088 

 (0.259) (0.260) (0.216) (0.238) 
 [0.000] [0.301] [0.108] [0.196] 

Development English skills 0.2993 -0.3835 -0.0712 -0.3849 
 (0.122) (0.130) (0.118) (0.131) 

 [0.014] [0.003] [0.546] [0.003] 

Age 1.0123  0.6631  

 (0.070)  (0.058)  

 [0.000]  [0.000]  

Year 2021 (x) 1.5442 -0.1046   

 (0.186) (0.171)   

 [0.000] [0.542]   

Opposition (x) -0.2567 -0.2567 -0.2567  

 (0.118) (0.136) (0.123)  

 [0.029] [0.060] [0.037]  

Reviewer (x) 0.4181 0.4181 0.6558  

 (0.140) (0.162) (0.142)  

 [0.003] [0.010] [0.000005]  

Juror Bias 1.0015  1.0038  

 (0.137)  (0.143)  

 [0.000]  [0.000]  

Comp_Avg_Grade -0.3843 -0.4278 -0.3904  

 (0.067) (0.077) (0.070)  

 [0.000] [0.000] [0.000]  

Adjusted R2 0.346 0.124 0.289 0.075 

(x) Dummy variables 

The table shows the coefficients, the standard deviations in round brackets, and the p-values in square brackets. 
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Table 12: Regression Results for the Development of Individual Soft Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -11.53 1.87 -6.15 1.43601772E-09 

roleRep 0.36 0.15 2.48 0.01342152 

roleRev 0.73 0.15 5.00 0.00000078 

age 0.99 0.07 13.67 4.94349863E-37 

dev_teamwork 0.86 0.26 3.29 0.00106516 

dev_research -0.69 0.23 -2.96 0.00317238 

dev_reasoning 2.63 0.68 3.88 0.00011848 

dev_presentation -1.80 0.55 -3.29 0.00106810 

dev_debating -0.49 0.31 -1.60 0.10919536 

 

Table 13: Regression Results for the Development of Individual (New) Soft Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -4.67 1.34 -3.48 0.00053119 

roleRep 0.36 0.15 2.43 0.01539813 

roleRev 0.73 0.15 4.89 0.00000128 

age 0.77 0.09 8.87 8.91420530E-18 

dev_problem_solving -0.45 0.23 -1.96 0.05034733 

dev_self_learning 0.15 0.22 0.69 0.48779323 

dev_creativity -0.42 0.16 -2.65 0.00828371 
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Appendix H: Regression results for proficiency in teamwork 

 

Table 14: Regression Results for Proficiency in Teamwork (Poier, 2021) 

  Model 1 Model 2 Model 3 Model 4 

(Intercept) -2.2246 7.8149 -3.4024 5.2867 

 (1.104) (0.732) (0.916) (0.413) 
 [0.044] [0.000] [0.000217] [0.000] 

Proficiency (post-prep) teamwork 0.0016 0.1537 0.1601 0.2783  
(0.092) (0.100) (0.088) (0.097)  
[0.986] [0.125] [0.070] [0.004] 

Age 0.6103   0.5573  

 (0.054)   (0.052)  

 [0.000]   [0.000]  

Year 2021 (x) 0.5903 0.0947    

 (0.145) (0.153)    

 [0.000052] [0.536]    

Opposition (x) -0.2567 -0.2567 -0.2567  

 (0.129) (0.142) (0.131)  

 [0.047] [0.071] [0.051]  

Reviewer (x) 0.4181 0.4181 0.5861  

 (0.153) (0.169) (0.149)  

 [0.006] [0.013] [0.000090]  

Juror Bias 0.9813   0.9907  

 (0.150)   (0.153)  

 [0.000]   [0.000]  

Comp_Avg_Grade -0.2749 -0.3223    

 (0.073) (0.081)    

 [0.000196] [0.000073]    

Adjusted R2 0.214 0.046 0.187 0.009 

(x) Dummy variables 

The table shows the coefficients, the standard deviations in round brackets, and the p-values in square brackets. 

 

  



DEVELOPMENT OF INQUIRY-BASED 

LEARNING VIA IYPT 

 

Podpora Európskej komisie pri tvorbe tejto publikácie nepredstavuje súhlas s obsahom, ktorý odráža iba názory autorov, a Komisia nemôže 

byť zodpovedná za akékoľvek využitie informácií obsiahnutých v tejto publikácii. 

86 

 

Appendix I: Regression results for proficiency in English skills 

 

Table 15: Regression Results for Proficiency in English Skills (Poier, 2021) 

  Model 1 Model 2 Model 3 Model 4 

(Intercept) -2.3206 6.1942 6.6406 4.5729 

 (1.024) (0.581) (0.549) (0.315) 
 [0.024] [0.000] [0.000] [0.000] 

Proficiency (post-prep) English skills 0.4241 0.6081 0.5241 0.4408 

  (0.071) (0.074) (0.069) (0.072) 

  [0.000] [0.000] [0.000] [0.000] 

Age 0.5201      

 (0.054)      

 [0.000]      

Year 2021 (x) 0.8096 0.5548    

 (0.142) (0.151)    

 [0.000] [0.00026]    

Opposition (x) -0.2567 -0.2567 -0.2567  

 (0.126) (0.136) (0.134)  

 [0.042] [0.060] [0.056]  

Reviewer (x) 0.4181 0.4181 0.5965  

 (0.150) (0.162) (0.152)  

 [0.005] [0.010] [0.000099]  

Juror Bias 0.9931   0.9844  

 (0.147)   (0.156)  

 [0.000]   [0.000]  

Comp_Avg_Grade -0.3362 -0.4269 -0.3830  

 (0.071) (0.076) (0.075)  

 [0.000003] [0.000] [0.000]  

Adjusted R2 0.247 0.118 0.146 0.044 

(x) Dummy variables 

The table shows the coefficients, the standard deviations in round brackets, and the p-values in square brackets. 
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Appendix J: Regression results for comparison between IBL and regular physics class 

 

Table 16: Regression Results for Proficiency after Preparation Phase in 2020 (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -2.42 1.67 -1.45 0.14684470 

tournamentAYPT2021 1.22 0.21 5.73 0.00000001 

roleRep 0.29 0.14 2.13 0.03331587 

roleRev 0.66 0.17 4.01 0.00006743 

age 0.36 0.11 3.31 0.00097471 

prof_post_teamwork -0.14 0.19 -0.76 0.44499886 

prof_post_research -0.01 0.11 -0.06 0.95270594 

prof_post_reasoning 0.47 0.23 2.09 0.03661578 

prof_post_presentation -1.00 0.33 -3.07 0.00225924 

prof_post_debating 0.48 0.26 1.87 0.06169911 

prof_post_english 0.58 0.10 5.86 0.00000001 

 

 

Table 17: Regression Results for Proficiency before Preparation Phase in 2021 (Schweighart, 2020) 

term estimate std.error statistic p.value 

(Intercept) -5.87 2.66 -2.20 0.02789855 

roleRep 0.36 0.15 2.48 0.01342152 

roleRev 0.73 0.15 5.00 0.00000078 

age 0.79 0.15 5.37 0.00000011 

prof_prae_teamwork -0.92 0.29 -3.21 0.00139121 

prof_prae_research -0.13 0.11 -1.17 0.24442857 

prof_prae_reasoning -0.03 0.27 -0.13 0.89899302 

prof_prae_presentation 0.74 0.41 1.81 0.07114430 

prof_prae_debating 0.07 0.30 0.25 0.80597444 

prof_prae_english - - - - 
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Appendix K: Regression results for hours spent preparing 

 

Table 18: Regression Results for Hours Spent Preparing (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -5.77 0.97 -5.97 3.66E-09 

tournamentAYPT2021 0.51 0.15 3.50 0.00050284 

roleRep 0.34 0.14 2.52 0.01183890 

roleRev 0.65 0.17 3.94 0.00008833 

age 0.66 0.06 11.88 7.83E-30 

h_prep_AYPT 0.01 0.00 7.86 1.39E-14 
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Appendix L: Regression Results for Individual Soft Skills 

 

Table 19: Regression Results for Problem-Solving Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) 10.98 3.04 3.61 0.00033003 

roleRep 0.36 0.15 2.48 0.01336641 

roleRev 0.73 0.15 5.00 0.00000077 

age -1.31 0.36 -3.63 0.00030906 

importance_problem_solving 4.47 0.75 5.97 0.00000000 

prof_post_problem_solving 0.15 0.11 1.34 0.18179661 

prof_prae_problem_solving -0.81 0.13 -6.05 2.57959819E-09 

dev_problem_solving -0.59 0.19 -3.03 0.00259591 

 

Table 20: Regression Results for Teamwork (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -4.88 0.91 -5.35 0.0000001 

roleRep 0.36 0.15 2.47 0.0139858 

roleRev 0.73 0.15 4.97 0.0000009 

age 0.83 0.06 13.25 0.0000000 

importance_teamwork -0.44 0.21 -2.13 0.0339140 

prof_post_teamwork 0.21 0.20 1.03 0.3049109 

prof_prae_teamwork -0.29 0.08 -3.90 0.0001067 

dev_teamwork -0.09 0.19 -0.49 0.6244983 

 

Table 21: Regression Results for Independent Research Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) 0.45 1.48 0.30 0.76315062 

roleRep 0.36 0.15 2.47 0.01396031 

roleRev 0.73 0.15 4.97 0.00000090 

age 0.36 0.09 4.08 0.00005105 

importance_research 1.32 0.30 4.36 0.00001566 

prof_post_research -2.16 0.40 -5.34 0.00000013 

prof_prae_research -0.85 0.13 -6.31 0.00000000 

dev_research 1.86 0.37 5.07 0.00000054 
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Table 22: Regression Results for Scientific Reasoning Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -6.90 1.74 -3.96 0.00008648 

roleRep 0.43 0.15 2.79 0.00548096 

roleRev 0.73 0.15 4.74 0.00000281 

age 0.60 0.12 5.05 0.00000063 

importance_reasoning 1.07 0.21 4.99 0.00000082 

prof_post_reasoning -0.31 0.13 -2.40 0.01676674 

prof_prae_reasoning -0.23 0.15 -1.59 0.11145954 

dev_reasoning  - - - 

 

Table 23: Regression Results for Presentation Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -5.27 1.23 -4.30 0.00001970 

roleRep 0.36 0.15 2.41 0.01620572 

roleRev 0.73 0.15 4.86 0.00000154 

age 0.85 0.06 13.53 0.00000000 

importance_presentation -0.33 0.16 -2.09 0.03738902 

prof_post_presentation 0.18 0.09 1.94 0.05304621 

prof_prae_presentation -0.26 0.08 -3.21 0.00139855 

dev_presentation -0.22 0.14 -1.66 0.09803643 

 

Table 24: Regression Results for Debating Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -6.76 2.35 -2.88 0.00416394 

roleRep 0.36 0.15 2.48 0.01334130 

roleRev 0.73 0.15 5.00 0.00000076 

age 0.91 0.07 12.74 0.00000000 

importance_debating 0.33 0.59 0.57 0.56850407 

prof_post_debating 0.24 0.12 2.02 0.04340459 

prof_prae_debating -0.23 0.07 -3.18 0.00152770 

dev_debating -1.27 0.23 -5.58 0.00000004 
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Table 25: Regression Results for English Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -6.83 0.93 -7.32 8.60960724E-13 

roleRep 0.36 0.15 2.48 0.01336348 

roleRev 0.73 0.15 5.00 0.00000077 

age 0.70 0.05 13.09 0.00000000 

importance_english -0.63 0.12 -5.35 0.00000013 

prof_post_english 0.28 0.14 2.01 0.04511322 

prof_prae_english 0.45 0.15 2.93 0.00356195 

dev_english 0.57 0.14 4.00 0.00007181 

 

Table 26: Regression Results for Self-Directed Learning Skills (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -4.34 1.27 -3.43 0.00066314 

roleRep 0.27 0.16 1.70 0.09061880 

roleRev 0.67 0.16 4.30 0.00002100 

age 0.72 0.10 6.86 0.00000000 

importance_self_learning 0.25 0.12 2.14 0.03324166 

prof_post_self_learning 0.25 0.22 1.16 0.24804051 

prof_prae_self_learning -0.58 0.11 -5.07 0.00000056 

dev_self_learning -0.64 0.23 -2.83 0.00478459 

 

Table 27: Regression Results for Creativity (Schweighart, 2021) 

term estimate std.error statistic p.value 

(Intercept) -5.38 1.31 -4.10 0.00004647 

roleRep 0.36 0.15 2.46 0.01432018 

roleRev 0.73 0.15 4.95 0.00000098 

age 0.75 0.06 12.99 0.00000000 

importance_creativity -0.03 0.11 -0.29 0.77473688 

prof_post_creativity 0.55 0.18 3.05 0.00235545 

prof_prae_creativity -0.35 0.12 -2.94 0.00346858 

dev_creativity -0.64 0.26 -2.51 0.01249636 

 


