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standardizovany nastroj (EEQ) pro vyzkumy v této oblasti

Research on Evolutionary Knowledge and Attitudes in the Czech Republic and the
New Standardized Instrument (EEQ) for Research in this Field of Study

Radka Marta Dvorakova!
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O evoluci se v moderni biologii uvazuje jako o centralnim jednoticim principu. Poro-
zuméni zakladnim evolu¢nim principim je tedy klicové pro kvalitni biologické vzdé-
lavani. Cilem tohoto textu je za prvé shrnout problematiku v oblasti vyzkumu evo-
luénich znalosti a postoji v Ceské republice, v kontextu vyzkumt evropskjch. A za
druhé predstavit novy vyzkumny nastroj pro tuto oblast. Vyzkumem evoluc¢nich zna-
losti a/nebo postoju k evoluci se v Evropé zabyvala a zabyva fada vyzkumniki a vy-
zkumnych tymui. Vysledky dosud publikovanych studii ale neposkytuji pfili§ prostoru
pro dalsi srovnani. Hlavnim problémem jsou jednak typové rozdilné skupiny respon-
dentt1, a dale predevsim skute¢nost, Ze autofi pouzivaji velmi rtiznorodé vyzkumné
nastroje, ¢asto bez patficné ovérené validity ¢i reliability. Skupina vyzkumniki, sdru-
zena v ramci projektu COST 17127, se pokusila vySe zminéné problémy pteklenout.
Vysledkem jejich sili je standardizovany vyzkumny nastroj EEQ (= Evolution Edu-
cation Questionnaire). Jeho vyhodou je nejen Siroké spektrum vyuziti, al uz jde
o typy respondentli, casovy rozsah dotazniku nebo evolu¢ni tematiku; dotaznik je
navic vhodny pro vyzkum evolu¢nich znalosti i postoju. Jeho dalsi unikatni charak-
teristikou, srovnadme-li ho s jinymi standardizovanymi néstroji, je existence dvaceti
t¥i jazykovych mutaci, vCetné cesStiny, ktera ho pfedurcuje k vyuzivani v Sirokém
celoevropském kontextu.

Evolution is the key concept in modern biology. Understanding basic evolutionary
principles is, therefore, key to quality biological education. This text firstly aims to
summarize the issues in the field of research of evolutionary knowledge and attitudes
in the Czech Republic in the European context and, secondly, to introduce a new
research tool for this research field. Research on evolutionary knowledge and/or atti-
tudes towards evolution has been and is still being studied by several European re-
searchers and research teams. However, the results of studies published so far do not
provide much room for further comparison. The main problems are the different types
of respondents and the fact that the authors use very diverse research instruments
whose validity or reliability has seldom been firmly established. A group of resear-
chers associated with the project COST 17127 tried to overcome the problems men-
tioned above. They developed a standardized research instrument EEQ (= Evolution
Education Questionnaire). Its advantage is its wide range of applicability (types of
respondents, time range of the questionnaire or evolutionary topic; in addition, the
questionnaire is suitable for research on evolutionary knowledge as well as attitudes)
and the existence of 23 language mutations, including Czech, which predestines it for
use throughout Europe.
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O evoluci se v moderni biologii uvazuje jako o centralnim jednoticim principu, ktery propojuje jednotliva
fakta do smysluplného celku (Alles, 2001, 2005; Dobzhansky, 1973). Elementarni porozuméni zakladnim
evoluénim konceptim je tedy klicové pro kvalitni biologické vzdélavani a obecné pro pfirodovédnou
gramotnost jako takovou (Alles, 2001). Rada vyzkumnikil, ¢asto didaktikdi, po celém svété se proto
zabyva vyzkumy v této oblasti. Pro vyzkum evolu¢nich postoji a znalosti existuje mnoho vyzkumnych
néastroji, velkd ¢ast pochazi z USA. Jejich podrobny piehled nabizi napt. Mead et al. (2019) ¢i Kuschmierz,
Meneganzin et al. (2020). Ne vSechny existujici vyzkumné nastroje lze ale pouZit pro evropsky kulturni
prostor, nebo je jednoduse pro pouziti v Evropé transformovat. Cilem tohoto textu je za prvé shrnout
problematiku v oblasti v¥zkumu evolu¢nich znalosti a postoji v Ceské republice v kontextu vyzkumil
evropskych. Druhjm cilem je pfedstavit novy vyzkumny nastroj pro oblast evolu¢nich znalosti a postoji,
vyvinuty primérné pro evropské vyzkumy — dotaznik EEQ, a divody a okolnosti jeho vzniku.
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2 Vyzkum evolucnich znalosti a postoji v Evropé

Vyzkumem evolucénich znalosti a postoji k evoluci se v Evropé zabyvala a zabyva fada vyzkumnikt a vy-
zkumnych tyma. V letech 2010-2020 vyslo k tématu vice nez padesat odbornych ¢lankd, které prezentuji
vysledky z 29 Evropskych zemi, jak ve své prehledové studii podrobné shrnuje Kuschmierz, Meneganzin et
al. (2020). Autorsky kolektiv do svého ptehledu zahrnul vSechny vyzkumné studie dohledatelné pies vy-
hledavac¢ Google Scholar, publikované od tnora 2010 do bfezna 2020. Jedna se o texty nejen v angli¢tiné,
ale i v narodnich jazycich autorského tymu, tedy v chorvatsting, italstiné, makedonstiné, nizozemsting,
némciné, rec¢ting, srbstiné a slovinstiné.

Vyzkumy na ¢isté narodni trovni, které v této oblasti vyzkumu pfevazuji, se zaméruji na evolucéni
problematiku a otazky, které nejvice rezonuji ve vzdélavacim systému, kurikularnich dokumentech, nebo
na obecnéjsi spolecensko-politické situaci daného statu. Vyzkumnici jdou proto zpravidla cestou tvorby
vlastniho vyzkumného néstroje. Vysledky studii pak ovSem neposkytuji pfili§ prostoru pro dalsi (me-
zindrodni) srovnani. Problémem jsou nejen typové rozdilné skupiny respondentt (Zéci z 1. i 2. stupné
zékladnich $kol, stfedogkolaci a VS studenti rozli¢nych studijnich oborti, u¢itelé z praxe riiznych aprobaci),
ale hlavné skutecnost, ze vyzkumnici pouzivaji velmi riznorodé, casto nestandardizované, vyzkumné na-
stroje. Jednotlivé vyzkumné néstroje se lisi v mnoha ohledech, napf. v evoluc¢nich tématech, kterymi
se zabyvaji (pfirodni vybér, evoluce ¢lovéka, variabilita atd.), v po¢tu a typu polozek (oteviené otazky,
ano—ne otazky, spravné—Spatné vyroky, sudé i liché Likertovy skaly) atd. Kuschmierz, Meneganzin et
al. (2020) identifikovali v evropském kontextu pouziti téméf Ctyficeti rtiznych vyzkumnych nastroji;
z tohoto poctu je jen pét b&zné znamych z dalsi literatury (konkrétné ACORNS = Assessing contextual
reasoning about natural selection, CINS = Concept inventory of natural selection, I-SEA = Inventory of
student acceptance of evolution, KEE = Knowledge of evolution exam, MATE = Measure of acceptance
of the theory of evolution). U jednotlivych vyzkumnych néstroji pak zpracovali podrobny piehled jejich
zékladnich charakteristik véetné toho, jakym zptisobem je u daného nastroje fesena reliabilita a validita.
Kuschmierz, Meneganzin et al. (2020) upozoriiuji, Ze jen t¥etina vyzkumnych nastroji, konkrétné se jedna
o nastroje pouzité v téchto studiich: Akyol et al., 2012, Athanasiou & Mavrikaki, 2014, Beniermann, 2019,
Clément, 2015a, 2015b, Fiedler et al., 2017, Gefaell et al., 2020, Goransson et al., 2020, Grofischedl et
al., 2014, Irez & Bakanay, 2011, Keskin & Kose, 2015, Konnemann et al., 2016, Kuschmierz, Beniermann
et al., 2021, Pinxten et al., 2020, Stasinakis & Athanasiou, 2016, Tekkaya et al., 2011, ma adekvatné
oSetfenou reliabilitu a zaroveii i validitu. Néktefi autofi, napf. Arthur (2013), zminény handicap svého
vyzkumného nastroje ani nereflektuji.

Necela ¢tvrtina analyzovanych evropskych vyzkumit nadrodni tiroveni pfesahuje a srovnava respondenty
ze dvou ¢i vice zemi, konkrétné se jedna o studie: Clément, 2015a, 2015b, Clément et al., 2012, Géransson
et al., 2020, Graf & Soran, 2011, Kralj et al., 2018, Nehm et al., 2013 a Sorgo et al., 2014. Celkové
ovSem soucasnd evropska scéna predstavuje spise izolované a nesouvisejici ostriivky poznéni bud v oblasti
evolucnich znalosti, anebo v oblasti evolu¢nich postoji nez dilky z jedné navazujici mozaiky.

3 Vyzkum evoluénich znalosti a postojii v Ceské republice

7 Ceské republiky existuje k tématu nékolik izolovanjch studii. Znalostmi o evoluci &lovéka se zabyva
drobné vyzkumné Setieni ,,Comparison of Slovene and Czech Students’ Ideas about Human Evolution*
autorské dvojice Bajd a Matyéasek (2009), publikované ve sborniku Masarykovy university. Pro srovnani
¢eskych (n = 79) a slovinskych (n = 82) studentt prvniho VS roéniku primarni pedagogiky pouzili autoii
dotaznik vlastni konstrukce. Dotaznik tvoii patnict otevienych otazek typu ,Zili pruni lidé ve stejné
dobé jako dinosauri?“ a autori pak jednoduSe porovnavaji procentudlni zastoupeni odpovédi ano—ne:
»9 % Slovinskych a 3 % Ceskych studentti véii, Ze prvni lidé Zili ve stejné dobé jako dinosauii.“ (Bajd
& Matyasek, 2009, s. 268). O néco §irsi zabér m4 studie autorského kolektivu kolem Andreje Sorga ,,Cross-
cultural Study on Freshmen’s Knowledge of Genetics, Evolution, and the Nature of Science®, publikovana
v casopise Journal of Baltic Science Education. Vyzkum se zabyva srovnanim znalosti z oblasti genetiky,
evoluce a metodologie pifrodnich véd mezi studenty prvniho VS roéniku z Ceské republiky (n = 276),
Slovenska (n = 212), Slovinska (n = 217) a Turecka (n = 235) (Sorgo et al., 2014). Pouzity vyzkumny
nastroj je modifikaci jiného vyzkumného nastroje autort (Sorgo et al., 2011) a sestava z demografickych
otézek na vék a pohlavi, patnécti postojovych otazek Likertova typu (tfibodové skaly: souhlasim — nevim —
nesouhlasim) a t¥iceti znalostnich otdzek (resp. tvrzeni, u nichZ respondenti rozhoduji, zda vyrok je, ¢i
neni pravdivy). K vyhodnoceni pouzivaji autofi, na rozdil od studie autorské dvojice Bajd a Matyasek,
standardni statistické postupy a nastroje jako x? test atd. (Sorgo et al., 2014). Tématu evoluénich znalosti
a postoji k evoluci se v Geském prostiedi ¢dstecné vénovaly také dvé dizertacni prace (Dvotrakova, 2018;
Hlavacova, 2016a); nékteré diléi vysledky pak byly publikovény (viz Dvorakova & Hila, 2015; Dvorakova
& Hula, 2018; Dvoiédkova & Hila, 2020; Hlavacova, 2015; Hlavacova, 2016a; Miillerova, 2015). Hlaviadova
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(roz. Miillerova) se zaméfuje na evoluci obecné a ve své dizertaci mj. srovnava evolu¢ni znalosti (a velmi
okrajové i postoje) zaki zakladnich a stfednich $kol z Ceské republiky (n = 964) a z Velké Britanie
(n = 97). Pouzila vyzkumny nastroj vlastni konstrukce, kde se vedle nékolika demografickych otazek
(tykajicich se typu, rofniku a regionu Skoly a v Aj mutaci jesté véku) objevuje patndct uzavienych
znalostnich otézek a dvé otazky postojové; respondenti bud voli odpovédi z nékolika nabizenych moznosti,
anebo vybiraji jednu moznost na ¢tyfbodové, v jednom piipadé (otdzka ¢. 10, tykajici se biologické
zdatnosti) pétibodové, Likertové skale. Osobni vztah k vyuce evoluce je pak také jednou z otevienych
otazek polostrukturovaného rozhovoru, ktery autorka realizovala s deseti Ceskymi a sedmi britskymi
uciteli (Hlavacova, 2016a). Metodu polostrukturovaného rozhovoru pouzila ke zjistovani postoji ¢eskych
uditeltt (n = 10) k vjuce evoluce ¢lovéka i Dvotdkové (2018). Dotaznikem vlastni konstrukce pak zkouma
znalosti (t¥1 oteviené otdzky) a postoje (Cty¥i otdzky Likertova typu s pétibodovou $kdlou) k tématu
evoluce ¢lovéka Cerstvych maturanti (n = 660). Postojim k evoluci ¢lovéka, jako soucésti vyukového
ramce tématu, se dale vénuje i v dotaznikovém Setfeni mezi Ceskymi uciteli biologie (n = 217); vyzkumny
nastroj je opét dotaznik vlastni konstrukce, ktery se postojim vénuje ve ¢tyfech otazkach Likertova typu
s pétibodovou $kdlou (Dvofakova & Hila, 2020). Dvordkova se tedy, na rozdil od Hlavadové, zaméfuje
pouze na jedno z evoluénich témat — evoluci ¢lovéka. Resi komplexnéji znalosti a zaroveii i postoje,
zatimco Hlavacova se postoji prakticky nezabyva a kromé znalosti se dale zajiméa napf. o vyukové metody.
Nékolik drobnéjsich dotaznikovych Setfeni vlastniho designu (k tématu evoluénich znalosti a postoji)
bylo realizovano také v ramci bakalafskych (Bajerovd, 2015; Hordkova, 2021; Jaskulkova, 2013; Kuchova-
-Breburdova, 2010; Manasova, 2019) a diplomovych praci (Kuchova-Breburdova, 2015; Miillerova, 2012a;
Solafova, 2010; Vsetecka, 2012; Zahradnikovd, 2019). Miillerova jako jedind své vysledky i publikovala
(viz Miillerové, 2012b) a téma pozdéji rozvinula v dizerta¢ni praci, zminéné vyse (viz Hlavadova, 2016a).

Vsech dosud publikovanych vizkumi k tématu evoluénich znalosti a postojii z Ceské republiky se
tyka alespon jeden z vyse zminénych problémi, predevsim nedostatecné oSetfend validita a reliabilita
vyzkumného néstroje a také obtizna srovnatelnost s obdobnymi vyzkumy kvili pouziti vyzkumného
nastroje vlastni konstrukce. Dal§im pfidruzenym problémem vétsiny textl je pouziti narodniho jazyka;
u absolventskych praci, kdy se autori s didaktickym vyzkumem teprve seznamuji a neusiluji o prezentaci
v mezinarodni komunité, je pouziti ¢estiny pochopitelné. U odbornych vyzkumnych ¢lankt ale narodni
jazyk nepochybné zna¢né omezuje spektrum potencialnich ¢tenari.

4 EEQ - standardizovany nastroj pro vyzkum evoluc¢nich postojt
a znalosti

Autorka textu se v ramci projektu COST (= Cooperation in science and technology) 17127 (Building
on scientific literacy in evolution towards scientifically responsible Europeans) zapojila do $irsi inici-
ativy, jejimz cilem bylo problémy zminéné vysSe, trapici vice vyzkumniktl a izolovanych vyzkumnych
skupin, pfeklenout a navrhnout pro oblast evolu¢nich znalosti a postoji v Evropé jednotny vyzkumny
nastroj. Zadny z nejéastéji pouzivanych nastroji pro evropské vyzkumy (ACORNS, CINS, I-SEA, KEE,
MATE) neni designovdn pro vyzkum evoluénich znalosti a zaroveii i postoji. Ani neni k dispozici ve
vicero jazykovych mutacich. Vyvoj vyzkumného nastroje EEQ, véetné jeho ovéfovani, probihal v letech
2018-2020. Vychozim bodem se stal dotaznik KAEVO 1.0 (= Knowledge About EVOlution), vytvofeny
jako néstroj pro dlouhodobé vyzkumy evoluéni problematiky v Némecku (Beniermann, 2019). Z KA-
EVO 1.0 vychazi KAEVO 2.0, jehoz ambici je pokryt Siroké evoluéni téma v ramci stfedoskolské biologie
co nejkomplexnéji a zaroven byt pro vyzkum evolu¢nich znalosti nastrojem co nejstruc¢néjSim a pouzi-
telnym pro rtzné skupiny respondentti (Kuschmierz, Beniermann et al., 2020). Vyzkumny nastroj EEQ
pak kombinuje skupinu znalostnich otdzek (KAEVO 2.0) s otdzkami postojovymi (KAEVO 1.0, oddil
ATEVO = Attitudes Towards EVOlution), otdzkami zaméfenymi na ndbozenskou viru (KAEVO 1.0, od-
dil PERF = the PErsonal Religious Faith) a védecko-nédbozenské uvazovini (KAEVO 1.0, oddil SD = Short
Dualism). Nedilnou souéasti je i set t¥indcti otdzek sociodemografickych. KAEVO 2.0 a ATEVO sekci
dotazniku EEQ lze pouZit ve vyzkumnych Setfenich i samostatné. TotéZ plati pro t¥i jednotlivé ¢asti (A,
B a C) znalostni sekce KAEVO 2.0. Znalosti otdzky pokryvaji rozmanité oblasti evolu¢ni biologie (pii-
rodni vybér, biologickou zdatnost, speciaci, dédi¢nost fenotypu, variabilitu, mutace, fylogenetiku, lidskou
evoluci, evoluéni/geologické éry). Evoluéni témata vychazeji primarné z némeckych kurikularnich doku-
menti, protoZe puvodni dotaznik KAEVO 1.0, jak je uvedeno vyse, byl vytvofen pro némecké kulturni
prostfedi. Formulace otazek odpovida vyssim kategoriim Bloomovy taxonomie, coz se ukazalo jako idealni
charakteristika pro univerzalni pouziti i v dalsich evropskych statech, prestoze kurikuldrni dokumenty
jednotlivych zemi se v mnoha ohledech lisi. Hodnoceni obsahové validity znalostnich otézek se ticast-
nili evropsti odbornici na evolu¢ni biologii a pfirodovédné vzdélavani. Vychozim bodem se stal anglicky
preklad puvodniho némeckého dotazniku KAEVO 2.0, ktery pak rodili mluvéi preklddali do narodnich
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jazyki. Ceskou mutaci prekladdala pfimo autorka tohoto textu (vychézela z anglického piekladu, ale i né-
meckého originélu), pfi¢em? vyslednou podobu piekladu konzultovala s dalsim didaktikem a evolu¢nim
biologem. Obdobny proces probéhl i v pripadé dalsich narodnich prekladd. Na zékladé svych jazykovych
schopnosti porovnavali pirekladatelé nadrodni verze s dalsimi dostupnymi pieklady, které postupné vzni-
kaly. Problémy, které vyvstavaly z narodné-jazykovych specifik, diskutoval uzsi tym WG1 (= working
group 1 = pracovni skupina 1) projektu COST. Vysledkem bylo vyfazeni jedné polozky a modifikace péti
dalsich (podrobnosti viz Beniermann et al., 2021; Kuschmierz, Beniermann et al., 2020; Kuschmierz et
al., 2021). Typové se, v pfipadé znalostnich otdzek, jednd o dvandct otézek s vybérem moznosti, dva-
nict otazek typu spravné/Spatné a t¥i ilohy odhadu na ¢asovych osich. Otazky postojové (osm otdzek),
otazky zaméfené na ndbozenskou viru (deset otézek) a védecko-ndbozenské uvazovani (p&t otdzek) maji
jednotny format: vyrok s pétibodovou Likertovou $kdlou (Beniermann et al., 2021). Primarni cilovou
skupinou vyzkumného nastroje EEQ jsou univerzitni studenti na zacatku prvniho ro¢niku studia, ktefi
Cerstvé odmaturovali. Hlavni vyzkumné studie se ztGcastnilo celkem 11723 studentt z 84 univerzit a 26
evropskych stat@ (Kuschmierz et al., 2021). Z Ceské republiky to bylo 400 respondentii; shér dat pro-
béhl tésné pred zacatkem a v prvnim tydnu zimniho semestru 2018 na Karlové Univerzité v Praze, na
ZapadocCeské univerzité v Plzni, na Univerzité Jana Evangelisty Purkyné v Usti nad Labem a na Univer-
zité Palackého v Olomouci. Dotaznik byl nicméné validizovan i pro dalsi skupiny respondentti, jako jsou
stfedoskolsti nebo vysokoskolsti studenti, ucitelé z praxe nebo Siroka vefrejnost, podrobnosti viz Benier-
mann, 2019; Kuschmierz, Beniermann et al., 2020; Kuschmierz et al., 2020. EEQ byl testovan v papirové
podobé, kdy administrace trva priblizné pil hodiny. Autofi nicméné nevylucuji jeho prevedeni a pouziti
i v on-line podobé. Kromé ¢asti C znalostni sekce KAEVO 2.0, kde bude ptevedeni do on-line formy,
stroje EEQ byla opakované testovana validita i reliabilita. Konstruktova validita znalostni ¢asti byla
ovérena konfirmac¢ni faktorovou analyzou, pro cely vzorek i pro jednotlivé zemé, a stejné jako v pripadé
dotaznikit KAEVO 1.0 i 2.0 potvrdila étyfdimensionalni strukturu néstroje (podrobnosti k faktorové
analyze viz Beniermann, 2019; Kuschmierz, Beniermann et al., 2020). Reliabilita $kal (oddil ATEVO
a PERF) byla ovéfena pomoci testu vnitini konzistence. Cronbachovo a bylo spocteno jak pro cely vzo-
rek (ATEVO: a = 0,739; PERF: a = 0,969), tak pro vSechny jednotlivé zemé (ATEVO Czech Republic:
a = 0,726; PERF: Czech Republic: o = 0,943); podrobny popis a prehledové tabulky viz Beniermann,
2019; Kuschmierz, Beniermann et al., 2020; Kuschmierz et al., 2020. Ambici tymu bylo sehnat spolupra-
covniky ve vSech evropskych zemich a prelozit dotaznik do pfislusnych narodnich jazykd. Z velké c¢asti
se cile podaftilo dosdhnout a v tnoru 2021 byl vyzkumny néstroj zvefejnén ve 23 evropskych jazycich:
angliéting, bulhargting, ¢esting, fin§ting, francouzsting, chorvatsting, italsting, lotysting, madarsting, ma-
kedonstiné, némciné, nizozemsting, polstiné, portugalstiné, rumunsting, rectiné, slovensting, slovinsting,
srbsting, Spanélsting, $védsting, turecting, ukrajinsting (Beniermann et al., 2021).

5 Zavér

Pro budouci vyzkumy evolu¢nich postoji a znalosti (nejen) z Ceské republiky mame nyni k dispozici
novy ovéfeny vyzkumny néastroj, ktery nabizi velmi Siroké vyuziti, at uz jde o spektrum respondenti,
Casovy rozsah dotazniku nebo evolu¢ni témata. Dotaznik lze vyuzit k vyzkumu jak evoluc¢nich znalosti,
tak i postoju, dle zaméru vyzkumnika obojiho zaroven nebo i oddélené. Dalsi jeho unikatni charakteris-
tikou, srovname-li ho s jinymi standardizovanymi nastroji, je existence 23 jazykovych mutaci, které ho
predurcuji k vyuzivani v Sirokém celoevropském kontextu. Vyzkumny nastroj EEQ je volné dostupny pro
v8echny potencidlni zdjemce na odkaze zde: https://zenodo.org/record /45547424 .YURh9bgzY2w. Pieklad
do zbyvajicich evropskych jazykt by byl do budoucna urcité zadoucim krokem.
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postoje k biologii

Czech version of the CLASS questionnaire designed for measuring

novice-to-expert-like perceptions about biology

Vanda Janstova'*, ® Radka M. Dvorakova!, ® Jan Mourek!,

Petr Novotny!

Ina Rajsigloval,

1 P¥irodovédecka fakulta, Univerzita Karlova, Vini¢na 7, Praha 2, Ceské republika; e-mail: vanda.janstova@natur.cuni.cz

Jako prispévek k vyzkumnym moznostem kvantifikovat posun v postoji zaku a stu-
dentt k prirodovédnému oboru, konkrétné biologii, pfedstavujeme cesky preklad do-
tazniku CLASS-Bio (Colorado Learning Attitudes about Science Survey). Ten vedle
analyzy postoju zahrnuje také vyjadfeni miry profesionality postoji k oboru na skale
od zacate¢nika po odbornika, chapané jako procentualni shoda odpovédi respondenta
s odborniky na danou disciplinu. Ptivodni anglickou verzi jsme po ptekladu, adaptaci
na Ceské prostifedi a jeho diskuzi v plénu autori rozsifeném o rodilou mluv¢i pilotné
ovéfili na souboru 198 respondentti. Upravili jsme dil¢i formulacni nejasnosti a finalni
verze byla pouzita pro sbér dat od dalSich 184 respondentd. Dotaznik vypliovali
v obou pripadech online uchazeci o bakalarské studium biologie na Prirodovédecké
fakulté Univerzity Karlovy. Mira shody s experty byla stejnd u muzi a Zen v obou sbé-
rech (cca 78 %). Mezi dosazenym skdre respondenti z pilotniho sbéru ve znalostnim
testu z biologie a mirou shody s odborniky byla signifikantni, i kdyz slaba, pozitivni
korelace. Konfirmaéni faktorovou analyzou jsme potvrdili strukturu faktort v dotaz-
niku i v Ceském prekladu a prostiedi. Vysledkem je tak ovéfeny pireklad etablovaného
nastroje, jehoz uziti umoznuje mezinarodné srovnatelné analyzy.

We contribute to possibilities of quantifying shifts in pupils’ and students’ attitudes
toward the field of science, specifically biology, and present the Czech translation of
the Colorado Learning Attitudes about Science Survey modified for biology (CLASS-
Bio). In addition to quantifying the attitudes, the survey also includes the expression
of the degree of expertise, understood as a percentage of agreement in the answers
of a respondent with the answers of experts in the given scientific discipline. Having
translated the original English version, adapted it to Czech circumstances and discus-
sed its merits within the group of authors and a native speaker, we piloted the Czech
version on 198 respondents. We adjusted partial formulation ambiguities and the final
version was used on another 184 respondents. Both surveys were conducted online
on applicants for the study of biology at the Faculty of Science, Charles University.
The degree of agreement with experts was the same for both genders (approximately
78%), a positive dependence between the achieved score in a biology knowledge test
and the degree of agreement with experts was significant, although weak. We con-
firmed the expected dimensionality of the instrument in the Czech environment by
confirmatory factor analysis. The result is a translation of an established tool that
enables internationally comparable analyzes.
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1 Uvod

Vzdélavani mize zlepsit koncepéni uceni, tedy aktivni osvojovani si novych poznatkt a dovednosti praxi
za pouziti kritického mysleni (Maclellan, 2005), nemusi ale nutné zlepsit vhled studentt smérem k hlub-
$imu a odbornéjsimu vnimani oboru (Adams et al., 2006). Proto je dilezité, abychom se dozvédéli, jak
vzdélavaci postupy ovliviiuji postoj studentt ke studovanému oboru. Jeden ze zpusobii, jak zkoumat tyto
predstavy a postoje studentii k biologii, je na kontinuu, resp. $kéle tirovné novacek-odbornik (expert).
Toto je pfedmétem série dotazniktt CLASS, které jsou v soucasné dobé k dispozici pro fyziku (CLASS-
Phy; Adams et al., 2006), chemii (CLASS-Che; Barbera et al., 2008) a biologii (CLASS-Bio; Semsar et al.,
2011). V tomto piispévku predkladame ¢tenditim Gesky preklad dotazniku CLASS-Bio (Colorado Lear-
ning Attitudes about Science Survey for use in Biology), ktery byl ptivodné vyvinut pro fyziku (Adams
et al., 2005, 2006), nasledné upraven pro chemii (Barbera et al., 2008) a biologii (Semsar et al., 2011).
Dotaznik CLASS, vedle urc¢eni vyznamnosti dil¢ich faktort v ramci postoje k pfedmétu, umoziuje pro-
stfednictvim celkového skére respondenta klasifikovat miru profesionality postoju k oboru na skale od
zacateénika po odbornika (Adams et al., 2006; Barbera et al., 2008; Semsar et al., 2011). Tento néstroj
je typicky pouzivan pro méfeni posunu postoji studenttt v priubéhu studia, tedy jako pretest-posttest
méfeni u avodnich kurzti v daném oboru, pfipadné pro porovnani postoji posluchaci rtiznych kurzi.
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2 Teoreticka vychodiska

2.1 Vymezeni pojmu

V pribéhu zivota ziskavaji lidé védomosti a dovednosti. Formuji se také jejich postoje, pfedevsim vzdé-
lanim a socidlnimi vlivy. Vyznamnou roli sehrava rodina. Pro dospivajici je rodina prvnim socializacnim
okruhem, takze rodicovsky, pfipadné sourozenecky vliv predstavuje dilezity formujici faktor pro celé spek-
trum chovani a postoji (Darling & Steinberg, 1993; Duarte et al., 2017). Postoje souvisi s hodnotami,
které v socialné psychologickém pojeti pfedstavuji hodnoty subjektivni ocenéni nebo miru dtlezitosti,
kterou jedinec pfisuzuje ur¢itym vécem, jeviim ¢i jinym lidem apod. Hodnoty (hodnotové orientace) jsou
osvojovany v procesech socializace a enkulturace. Uréité hodnoty (napf. moralni) maji trvalou platnost,
jiné jsou proménlivé a maji kratkodobé trvani (Mares et al., 2001, s. 74). Podle Davidova et al. (2008)
jsou hodnoty také definovany jako hluboce zakofenéné, abstraktni motivace, které vedou, ospravedliuji
nebo vysvétluji postoje, normy, nazory a jednani. Postoj je nyni obecné vniméan jako dispozice reagovat
pfiznivym, nebo nepfiznivym zpisobem na dané objekty (srov. Hayesova, 2013; Nakone¢ny, 2009 aj.).

2.2 Postoje

Postoje jsou soucasti osobnosti, souvisi s chapanim, myslenim a citénim, indikuji pocity ve vztahu k ur-
Cité zdlezitosti a vétSinou vychdzeji z hodnotové soustavy ¢lovéka (Hayesova, 2013; Nakoneény, 2009).
Vyznamné postoje jsou obvykle stabilizované a za normalnich podminek se neméni; ke zméné dochézi
vlivem vyrazné korektivni zkuSenosti (napiiklad psychicky otfes, zivotni krize) nebo vlivem ovliviiovani
ostatnich tim, Ze zménime jejich presvédcéeni, hodnoty nebo postoje, ale na rozdil od manipulace jim
toto neuskodi, tzv. persvazi (Nakoneény, 2009; Vyrost & Slaménik, 1998). Na formovéani postojii se mj.
podili skolni prostfedi, které jedince ovliviiuje predevsim na bazi persvaze. K tomuto ovliviiovani dochéazi
prostfednictvim faktt i emoci, ale — a to je zcela zdsadni — v atmosféfe svobodné volby pifjemce (Galik,
2012). Ve skolni vyuce sehrava nezastupitelnou roli pfi formovani postoji a hodnot také motivace zaki
(Cap & Mares, 2001; Hrabal et al., 1984; LokSa & Loksova, 1992). V dalsim textu se bliZze zaméiujeme
na postoje k biologii v kontextu dalSich prirodovédnych predméti.

Vyzkumy zamérené na prirodovédné vzdélavani odhalily, ze zaci maji obvykle vétsi zajem o biologii nez
o jiné pfirodovédné predméty (Fairbrother, 2000; Osborne et al., 2003). Divky se vice zajimaji o biologii
(Fancovi¢ova & Kubiatko, 2015; Trumper, 2006 aj.) v priméru vice nez chlapci, ktet{ pfed biologii
upfednostiiuji matematiku, fyziku a chemii (Gedrovics et al., 2006; Osborne et al., 2003; Prokop et al.,
2007a; Trumper, 2006; Uitto et al., 2006). S pfibyvajicim vékem zakid mira zdjmu o biologii obvykle klesa
(Prokop et al., 2007a; Prokop et al., 2007b; Kubiatko & Vlckova, 2011; Vickova et al., 2019).

Dilezitymi prvky, které podminuji postoje zakt a studentd k prirodovédnym oborim, jsou jejich
predstavy o povaze dané védni discipliny a o studiu této discipliny — jaky je obsah a struktura poznani
dané védni discipliny, co je hlavnim zdrojem tohoto poznani, jaky vztah mé toto poznani k redlnému
svétu, které pFistupy/strategie feSeni problémi dand védeckd disciplina vyuziva a jaké predpoklady jsou
potiebné pro studium této discipliny (Hammer, 1994; Adams et al., 2006). Ruzni autofi tento typ predstav
oznad¢uji jako nazory epistemological beliefs nebo students’ beliefs on knowledge and learning (Hammer,
1994), beliefs (beliefs about physics and learning physics; Adams et al., 2006) nebo i vaimani perceptions
(perceptions about biology and learning biology; Semsar et al., 2011).

Nahled zaki i studenttt na povahu studovaného oboru a jejich postoj k oboru se béhem studia po-
stupné méni a je ovlivnén zpisobem i obsahem vyuky a pristupem jednotlivych vyucujicich, stejné jako
rodi¢i, mimoskolnim vzdélavanim (Day, 2012; George & Kaplan, 1998; Markowitz, 2004; Prokop et al.,
2007b; Randler & Hulde, 2007). Studenta na po¢atku seznamovani s oborem povazujeme za zacatecnika.
Ten studiem oboru, rozvijenim znalostni a dovednostni zakladny ziskédvéa oborovy vhled, opousti vychozi
miskoncepce a akceptuje oborova paradigmata do své vlastni interpretace okolniho svéta, tedy pouziva
v ramci uvedené oblasti odborny pohled (exzpert-like perceptions; Adams et al., 2006; Barbera et al., 2008;
Semsar et al., 2011). Rozdilné trendy v ndzorech a postoji zac¢étecniki a odbornikti v oblastech obsahu,
zdroje znalosti a FeSeni problému v oboru na pfikladu chemie shrnuje tab. 1 (Barbera et al., 2008).

Zacatecnici se obvykle domnivaji, ze jednotlivé poznatky daného oboru jsou vzajemné izolované, je
nutné se je naucit zpaméti a feseni tloh se zaklddd na zapamatovani konkrétnich postupid (vzorecki)
a jejich aplikaci. Zajimavou vychozi pozici zacatecnikt je pfesvédceni, ze pravdivost oborovych poznatki
¢i metod urcuje néjaka autorita, resp. jsou urceny autoritativné. Odbornici naopak vnimaji poznatky
dané discipliny jako vzajemné propojené, zalozené na hlavnich konceptech, které maji sirsi platnost.
Zdrojem poznani dané védni discipliny jsou pro né vysledky experimentui a dalSich forem empirického
vyzkumu a pouze v nich spatiuji autoritu pravdivosti poznatki. Odbornici jsou také presvédceni, ze pri
feseni védeckych problému lze s ispéchem vyuzivat strategie zalozené na obecnéjsich principech, které
lze aplikovat v fadé odlisnych situaci (Adams et al., 2006; Barbera et al., 2008; Hammer, 1994; Semsar
et al., 2011).
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Tab. 1: Srovnani typickych piedstav o chemii a o studiu chemie z pohledu novacki (novices’ characteristic
beliefs) a odborniku (ezperts’ characteristic beliefs)

Pfevzato a volné prelozeno podle Barbera et al. (2008), ktef{ toto schéma vytvorili na zakladé myslenek Hammera
(1994).

Pohled typicky Zakladni aspekty chemie Pohled typicky
pro zacdateéniky pro odborniky
Izolované poznatky N\ | Obsah a struktura poznani — | Koherentni ramec konceptu
v chemii
Poznani stanoveno uredni N\ | Zdroje poznani v chemii — | Poznéani popisuje pfirodu; bylo
autoritou; nema spojitost ziskdno pomoci experimentui.
s redlnym svétem
Aplikace konkrétnich postupu | N\, | Zpusob feseni problému — | Systematické a Siroce
a navodu naucenych zpaméti, v chemii pouzitelné strategie zalozené na
bez pochopeni, na ¢em jsou znalosti koncepti
zalozeny

2.3 Vyzkumné nastroje pro méreni postoji zaku k biologii a pfirodopisu
K meéfeni postoju zakt a studenti k prirodovédnym oborim byla vyvinuta celd fada vyzkumnjch na-
stroji. V zahranici je castéjsi integrovany model vyuky v pfedmétu ,science”, ¢emuz odpovida i prevaha
takto §ifeji zaméfenych studii a dostupnych vyzkumnych nastroju (blize viz Vickova et al., 2019). Jeden
z nich, uréeny pro vékovou skupinu odpovidajici pfiblizné nagemu druhému stupni ZS a zaméieny na
pfirodni védy (science) jako celek, nabizi napf. Summers a Abd-El-Khalick (2018). Néstroje pro vyzkum
postojii zakt k p¥irodopisu, resp. biologii na druhém stupni ZS a na niz$im stupni gymnézii, publikovali
v ¢eském prostiedi naptf. Kubiatko a Vigkova (2011) a Vickova et al. (2019). Cesky nastroj zaméieny na
postoje stiedoskolakil k chemii publikoval Rusek (2011), zahraniéni pak napt. Xu a Lewis (2011). Reid
a Skryabina (2002) nabizeji néstroj zaméfeny na postoje 7kl a studentt mezi 10. a 20. rokem k fyzice.
Kubiatko a Vickova (2011) konstatovali, ze vyzkum postoji zakt k pfirodopisu v porovnani s ostatnimi
ptirodovédnymi pfedméty zaostava. Tab. 2 prinasi pfehled studii, jejichz autofi mérili postoj k biologii,
jednoznacné popsali dotaznik a faktory tvofici postoj respondent k biologii a studii publikovali v ¢asopise
indexovaném v databazi WoS, Scopus, ERIC ¢i Erih+. Nékteré sledované faktory se v jednotlivych
nastrojich ¢astecné obménuji, jiné jsou naopak zastoupeny ve vsech.

2.4 Dotazniky CLASS

Puvodni nastroj CLASS-Phys, ktery je zatim vyzkumniky nejvice vyuzivan, byl navrzen pro studenty ba-
kalarskych kurzu fyziky na Coloradské univerzité a aktualné existuji jeho preklady do fady dalsich jazyki:
arabstiny, ¢inStiny, finstiny, japonsStiny, némdiny, portugalStiny, Spanélstiny, Svédstiny a turectiny (Mad-
sen, 2021). Vychézi ze star§ich dotaznikit MPEX (Maryland Physics Expectations) (Redish et al., 1998),
VASS (Views About Sciences Survey) (Halloun, 1997) a EBAPS (Epistemological Beliefs Assessment
for Physical Sciences) (Elby et al., n.d.), které zkoumaji ndzory studentt (zejména) na fyzikalni védy.
Prostfednictvim dotazniku MPEX lze mé¥it postoje, presvédéeni a nazory spojené s fyzikou. U dotazniku
VASS uréeného k méfeni nazord studentt o pfirodnich védach a o jejich studiu se objevuje porovnani
s experty, tento dotaznik je urcen k pouziti v usporadani pre-test post-test pred vyukou a po ni. EBAPS
zkoumé epistemologické postoje studentit v ivodu do fyziky, chemie a fyziky.

CLASS-Phys se v porovnani s nimi zameéfuje na S§irsi spektrum fyzikalnich témat a také peclivéji
formuluje vyroky o fyzice tak, aby je opravdu stejné chapali jak experti v oboru, tak i studenti, ktefi
jesté zadnym kurzem fyziky neprosli (Adams, 2006).

Dotaznik CLASS je sestaven ze série tvrzeni, u kterjch studenti vyjadfuji miru svého souhlasu na
pétibodové Likertové skéle (od ,strongly agree” =  zcela souhlasim® po ,strongly disagree“ = ,zcela ne-
souhlasim*). Jednotliva tvrzeni se tykaji postoji ke studovanému védnimu oboru a vedle poznavaci slozky
dotaznik zahrnuje i osobni zdjem studenttl a 1sili, které povazuji za smysluplné investovat do jeho studia
a FeSeni problému (dkold).

Vyroky jsou formulovany tak, aby je pochopili stejnym zptisobem nejen studenti na zacatku studia, ale
i odbornici v daném oboru. Autofi zamérné netestuji schopnost respondentt porozumét oborové specifické
terminologii tak, aby mohl byt dotaznik pouzit pro studenty Siroké skaly zacatec¢nickych i pokrocilych
kurzti. Pouziti odbornych termint, zejména téch, které mohou nést v laickém a odborném kontextu odlisny
vyznam, se naopak snazili v dotazniku co nejvice eliminovat. Autofi puvodniho dotazniku CLASS-Phys
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Tab. 2: Vyzkumy zamérené na postoje v biologii

Autori typ Stupen Faktory postojové ¢asti Vysledky vyzkumu (hlavni zjisténi)
(rok) dotazniku studia / dotazniku
(nézev) / Pocet zakua
polozek pfi ovéreni
final. nastroje
dotazniku
Prokop 5 st. 2.st. ZS / 1. zajem, vek je hlavnim faktorem, ktery ovliviiuje
et al. dotaznik LT | 655 2. kariéra, postoj zakd k Bi pro vsechny dimenze;
(2007a) (BAQ) / 30 3. dulezitost, pozitivni vztah zédka k hodindm Bi;
4. ucitel, hodiny Bi nejoblibenéjsi mezi mladsimi
5. vybaveni zaky a divkami;
6. obtiznost s pribyvajicim vékem vSak mira zdjmu
klesa;
U — vyznamna role; vzor pii
rozhodovani o budouci kariére;
Zeidan 5 st. SS /190 1. dtlezitost Bi priméfrené pozitivni postoje k biologii;
(2010) dotaznik LT (importance) nevyznamné rozdily mezi zaky z vesnic
sestavajici 2. prakticka cviceni a mést;
ze dvou (laboratory) signifikantni genderové vlivy ve
Gasti / 30 3. gramotnost (literacy) | prospéch pozitivnich postoji divek —
(BAQ) +32 4. zajem diskutovano v kontextu sociokulturnim
(LEQ) 5. budouci kariéra a socio-politickém;
Kubiatko | 5 st. 2.st. ZS / 1. Pfirodopis jako neutralni postoj zaku k Pt
a VIc- dotaznik 75 vyucovaci predmét zaci z mésta vnimali pfirodopis
kova LT / 52 2. Neformdlni vzdélavani | pozitivnéji nez jejich spoluzéci z vesnice;
(2011) 3. Naroc¢nost (ve smyslu | rozdily mezi postoji divek, které maji
porozuméni ucivu prirodopis radéji oproti chlapctim,
pFirodopisu) a chlapci;
4. Zajem zjisténi jsou predbéznd, nebot cilem
5. Praktické pomucky bylo vytvoreny vyzkumny néstroj
a experimenty ve vyuce ovérit;
prirodopisu
Nasr Dotaznik SS / 185 1. Motivujici hodina Bi v postoji k Bi nebyl mezi divkami
a Soltani | LT / 30 2. sebetizené usili a chlapci signifikantni rozdil, ackoli
(2011) (STAQ-R) (self-directed efforts) divky mély lepsi vysledky v Bi ve
3. rodinné vzory; srovnani s chlapci;
4. Bi mé bavi; neexistuje zadny statisticky vyznamny
5. vrstevnické vzory rozdil mezi postoji k Bi a uspéchy zaka
v Bi;
mezi péti dimenzemi postoje k Bi ma
pouze ,,Bi mé bavi“ smysluplny vztah
k tspéchium zaku;
Vlckova 5 st. SS / 363 1. Biologie jako skolni celkové skére v postojich k biologii
et al. dotaznik LT predmét u dané skupiny respondentd neutralni;
(2019) (BAQ) / 31 2. Neformalni vzdélavani | pramérné skére se podle t¥id snizovalo
3. Obtiznost se zvySovanim narocnosti, ale bez
4. Zajem o biologii statisticky vyznamného ucinku;
pozitivnéjsi postoje k Bi pak byly
v tomto pripadé odhaleny u zaku
pochézejicich z venkova; divky pak mély
k Bi pozitivnéjsi postoje nez chlapci;
Acarli 5 st. dotaz- | SS / 1047 1. Postoje k biologii divky maji kladnéjsi postoj k Bi ve
a Acarli nik LT / 23 2. Postoj k hodinam srovnani s chlapci;
(2020) biologie se zvySujicim se vékem zaku, klesa
3. Obavy ze skolni jejich postoj k Bi i hodinam Bi;
biologie zaci, ktefl chovaji doméaci zvirata, maji
kladnéjsi postoj k Bi;

5 st. LT = pétistupniova skéla Likertova typu; BAQ = Biology Attitudes Questionnaire; STAQ-R = Simpson-Troost
Attitude Questionnaire-revised; U = ucitel; Bi = biologie
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(Adams et al., 2005; 2006) méli od za¢atku ambici rozsitit jeho vyuziti i na dalsi pfirodovédné predméty —
biologii, chemii, matematiku a astronomii. Mezi hlavni piednosti dotazniku CLASS patii jeho struc¢nost
(vyplnéni trvé respondentim kolem 10 minut) a ddle vyuzitelnost pro Siroké spektrum respondentt
(Adams et al., 2006). CLASS se také ukézal byt nastrojem, ktery je prenositelny do jiného kulturniho
kontextu (napft. de la Garza & Alarcon, 2010; Kontro & Buschhiiter, 2020). Aktudlné Martins a Lindsay
(2022) analyzovali odpovédi stFedoskolskych zakti na CLASS-Phys a konstatuji, ze ndstroj je pouzitelny
a potencialné redukovatelny pfi zachovani vypovédni hodnoty. Zkraceni by usnadnilo pouziti ve Skolni
praxi.

Jednotlivé dimenze (kategorie, faktory), které dotaznik CLASS méii, jeho autofi nestanovili a priori,
ale jsou vysledkem exploraénich faktorovych analyz ziskanych dat pro jednotlivé varianty CLASS (Adams
et al., 2006; Barbera et al., 2008; Semsar et al., 2011). V tab. 3 uvadime porovnani struktury dotazniku
CLASS pro fyziku, chemii a biologii. Z tabulky je patrné, Ze se u jednotlivych verzi lisi poc¢et polozek
a mirné se lisi i jejich roziazeni do jednotlivych dimenzi. CLASS-Bio je nejkratsi a podrobné se na jeho
genezi i strukturu zaméfime v nasledujici kapitole.

Tab. 3: Porovnani struktury dotazniku Class pro fyziku, chemii a biologii

Nastroj

Class — Phys

Class — Chem

Class — Bio

Zdroj

Adams et al. (2006)

Barbera et al. (2008)

Semsar et al. (2011)

Celkovy pocet polozek!

41 (+1 kontrolni)

49 (41 kontrolni)

31 (41 kontrolni)

Kategorie (v zavorce
pocet polozek spadajicich
do dané kategorie)?

Real World Real World Real World
Connection (4) Connection (4) Connection (7)
Personal Personal Interest (6) Enjoyment (Personal

Interest (6)

Interest) (6)

Sense Making /
Effort (7)

Sense Making /
Effort (9)

Conceptual
Connections (6)

Conceptual
Connections (7)

Conceptual Connections /
Memorization (8)

Applied Conceptual
Understanding (7)

Conceptual Learning (7)

Problem Solving
General (8)

Problem Solving
General (10)

Problem-Solving:
Reasoning (5)

Problem Solving
Confidence (4)

Problem Solving
Confidence (4)

Problem-Solving:
Synthesis
& Application (7)

Problem Solving
Sophistication (6)

Problem Solving
Sophistication (7)

Problem-Solving:
Strategies (4)

Problem-Solving:

polozek

Effort (7)
- Atomic—Molecular -
Perspective of
Chemistry (6)
Not Scored (6) - Uncategorized
questions (4)
Pocet polozek prevzatych 38 10
z Class — Phys (pouze
vyména predmétu)
Pocet polozek odvozenych 11
z Class — Phys zménou
formulaci
Pocet nové vytvorenych 11 10

'do tohoto poétu nejsou zapodéteny demografické otazky

2PIné znéni jednotlivych verzi CLASS je, spolu s dalsimi metodickymi materialy, dostupné na
https: //www.colorado.edu/sei/class

2.4.1 Dotaznik CLASS-Bio

CLASS-Bio (Semsar et al., 2011) tvofi 31 tvrzeni a jedna kontrolni polozka (¢. 28) slouzici ke kontrole, zda
respondenti ¢tou zadani (viz tab. 5). U vSech polozek respondenti vyjadiuji souhlas na pétibodové skéle
Likertova typu. Polozky, které popisuji zejména vniméani biologie, zadjem o ni ¢i vynalozenou snahu pfi
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studiu biologie, nejdiive revidovali odborni biologové ze dvou severoamerickych univerzit (University of
Colorado at Boulder a University of British Columbia). Sedm poloZek z ptivodnich dotaznikii CLASS-Phys
a Class-Chemne nebylo do CLASS-Bio zahrnuto, a to na zékladé nazoru odbornik, Ze nejsou relevantni
pro vSechny oblasti biologie. Bylo z nich ale odvozeno jedenéct polozek, které jsou do jisté miry analogické.
Stejny panel odbornika nasledné vytvoril deset nové pridanych polozek. U zbylych deseti polozek byla
fyzika ve formulaci nahrazena biologii. Poté nasledovaly rozhovory se studenty, na zakladé kterych byly
polozky také upraveny. Dimenze CLASS-Bio byly uréeny explora¢ni faktorovou analyzou na datech se-
branych findln{ verzi nastroje (Semsar et al., 2011). Polozky CLASS-Bio tvoii (kromé ¢ty nezafazenych)
nasledujici faktory, jejichz nazvy zde orientacné prekladame, ale dale v textu je uvadime v ptvodnim
znéni, resp. jeho zkratkach, pro snazsi porovnatelnost nasich vysledkii se zahrani¢nimi studiemi: 1) pro-
pojeni s redlnym svétem — Real World Connection (dale jako RealWorld); 2) osobni uspokojeni (osobni
zadjem) — Enjoyment (Personal Interest) (dale jako Enjoyment); 3) zptisob uvazovani (argumentace) pfi
feSeni problémi — Problem-Solving: Reasoning (dale jako Reasoning); 4) syntéza a aplikace poznatka
pri FeSeni problémi — Problem-Solving: Synthesis & Application (dale jako Problem solv Synt&App);
5) strategie pfi feSeni problémt — Problem-Solving: Strategies (ddle jako Problem solv Strtgs); 6) tsili
vénované feeni problémt — Problem-Solving: Effort (dale jako Problem solv Effrt); 7) propojovani do
konceptti versus memorovani izolovanych poznatki Conceptual Connections / Memorization (dale jako
Conceptual Connec). Ctyfi polozky spadaji mezi nezafazené — Uncategorized Question.

Autoti CLASS-Bio uvadéji piiklad demografickych otazek,! ale dodavaji, Ze ty jsou uréeny k pietvoreni
podle potieb zadavajiciho. Dalsi online metodické materidly, véetné skérovaci tabulky (MS Excel) a in-
strukei k praci s daty, jsou dostupné na strankach nastroje CLASS (https://www.colorado.edu/sei/class).
Pievazujici ndzor odborniki na jednotlivé polozky CLASS-Bio je dostupny v pfiloze ¢lanku Semsar et al.
(2011)? a uvadime jej také tab. 5 v kapitole Vysledky.

CLASS-Bio byl, vedle porovnani postoju studentii v jednotlivych kurzech nebo jejich zmény od po-
¢atku do konce semestralniho kurzu (Semsar et al., 2011), pouzit také pro zhodnoceni p¥ipadné zmény
postoje k biologii v longitudinalni studii v rdmci vysokoskolského studia biologie. Vétsina studentti na-
stoupila do studia biologie se srovnatelnymi postoji k biologii. Po ¢tyfech letech studia se studenti s vy-
nikajicimi studijnimi vysledky vyrazné vice pfiblizili postojim odbornikd (ve faktoru Problem-Solving:
Synthesis € Application, ve kterém byl rozdil nejvyraznéjsi, dosahli 90% shody s odborniky) nez studenti
s horSimi studijnimi vysledky (ve faktoru Problem-Solving: Synthesis € Application doséhli 35% shody
s odborniky). Vétsi posun byl ve faktorech Enjoyment, ConceptualConnections/Memorization a Real
World Connection (Hansen & Birol, 2014). CLASS-Bio byl také vyuzit k méfeni postoje pied absol-
vovanim a po absolvovani konkrétniho kurzu zaméreného na genetiku, ktery vedl k pfiblizeni postoji
absolventt k postojim odborniktt (Westerlund & Chapman, 2017).

3 Metody

3.1 Preklad otazek

Ptivodni anglickd verze CLASS-Bio (Semsar et al., 2011) byla poslednim autorem tohoto p¥ispévku pielo-
zena do CeStiny a néasledné byly vybrany nejvhodnéjsi formulace na zékladé konsenzu vSech dalsich autorta
prispévku, formulace byly konzultovany s anglickym rodilym mluvéim ovladajicim i ¢esky jazyk. Kromé
32 polozek dotazniku CLASS-Bio byly zahrnuty demografické otazky zjistujici pohlavi, soucasnou skolu
(nebo praci) a rok maturity. Tyto otdzky byly zafazeny vzhledem k okolnostem distribuce dotazniku
(viz niZe). Autofi CLASS ponechavaji demografickou sekci volné k modifikaci dle specifickych potieb
zadavatele (Adams et al., 2005).

Po pilotnim ovéfeni jsme na zdkladé zpétné vazby respondentd provedli drobné korekce v prekladu
tfi polozek (viz pozndmky k tab. 5) a ve znéni pouzité skaly odpovédi (viz tab. 4).

3.2 Sbér dat

Pilotni verze (dale oznacujeme jako VO0) byla administrovana v néstroji Google Forms jako dobrovolna
soucast online Prijimacich zkousek z biologie nanecisto poradanych Pfirodovédeckou fakultou Univerzity
Karlovy dne 24. dubna 2021. Vedle vysledkii nastroje CLASS jsme tak méli pro jednotlivé respondenty
k dispozici i informaci o celkovém skore ve znalostnim testu z biologie, jehoz maximalni skére je 100 bodu.
Jednalo se o modelovy test z pfijimaci zkousky z biologie, tvofeny celkem 30 uzavienymi otdzkami s na-
bidkou ¢tyt moznych odpovédi. Kazda otadzka méla 1-4 spravné odpoveédi. Body za jednotlivé otazky byly
pridéleny na zakladé poctu spravné vyhodnocenych odpovédi. Test zahrnoval vedle faktografickych otazek

Lhttps: //www.colorado.edu/sei/sites/default/files/attached-files/class-bio.pdf
2https: //www.lifescied.org/doi/suppl /10.1187 /cbe.10-10-0133/suppl_file/combinedsupmats. pdf
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také otdzky zaméfené na porozuméni a interpretaci informaci z grafi, obrazkt a kratkych biologickych
texti.

Celkem byly ziskany odpovédi 198 respondenti, z nichz 151 bylo zpracovano jako validnich. Z dalsich
analyz bylo vyfazeno 40 respondentt, ktefi u polozky ¢. 28 ,, Zvolte souhlasim (nikoli zcela souhlasim):
Tuto otazku pouzZivime k tomu, abychom wvyradili ty, kteri nectou zaddni.“ zvolili jinou nez pozadovanou
odpovéd. Dané otazka v CLASS-Bio slouzi k vyfazeni acastnikii, ktefi nectou zadani a vypliuji dotaz-
nik nahodile (Adams et al., 2006; Semsar et al., 2011). Tato polozka rovnéz neni zahrnuta do dalsich
analyz. Z dalsich analyz bylo také vylouceno 7 respondentti, u kterych nebylo mozné sparovat dotaznik
CLASS-Bio se znalostnim testem. Z validnich respondentt jich 119 (tj. 78,8 %) maturovalo v roce 2021,
pfevazovaly zeny 118 (78,1 %). Vsichni tito maturanti byli absolventy gymnéazii.

Po tpravach formulaci probéhl druhy online sbér dat mezi 22. a 31. srpnem 2021 mezi studenty, kteri
nastoupili do prvniho ro¢niku bakaldfe biologie na Pfirodovédeckou fakultu Univerzity Karlovy (déle
ozna¢ujeme jako V1). V této fazi byl sbér providén jiz jen pomoci nastroje CLASS-Bio a nebyly testovény
znalosti z biologie. Celkem bylo ziskdno 184 odpovédi, z nichz 182 bylo zpracovéno jako validnich (viz
vyse). Z validnich respondentti jich 146 (tj. 76 %) maturovalo v roce 2021, pfevazovaly zeny 127 (66,1 %).

3.3 Zpracovani dat
Odpovédi na 32 otazek dotazniku CLASS-Bio byly prekédovany podle klice v tab. 4.

Tab. 4: Bodové hodnoceni odpovédi. Skala uzit4 pii pilotnim ovéfeni nastroje CLASS-Bio (V0), bodové
ohodnoceni $kaly a doporucena $kéla pro budouci pouziti ceské verze (V1) (viz dale v kapitole Vysledky).

Skala pouzita v pilotnim ovéreni Bodové hodnoceni | Skala doporucena pro dalsi pouziti
(Vo) (V1)

rozhodné ano 5 zcela souhlasim

spise ano 4 souhlasim

nevim 3 nevim

spise ne 2 nesouhlasim

rozhodné ne 1 zcela nesouhlasim

Negativné formulovana tvrzeni byla v souladu s metodikou nastroje CLASS reverzné prekédovana.
Odpovédi na vsechny polozky byly prevedeny z 5-bodové skaly na 3-bodovou. Ttibodova skala umozni
pracovat s robustnéjsi vypovédi souhlas/nesouhlas a umozni srovnani s experty. Pivodni studie ukézaly,
7e zdtivodnéni studentii, ktefi volili souhlasné (¢i analogicky nesouhlasné) odpovédi, se nelisila, i kdyz
zvolili jinou miru (ne)souhlasu (Adams et al., 2006; Semsar et al., 2011). Konkrétné kladné odpovédi
(rozhodné ano / zcela souhlasim 5, spiSe ano / souhlasim 4) byly spojeny pod jeden kéd “17, zdporné
odpovédi (spiSe ne / nesouhlasim 2, rozhodné ne / zcela nesouhlasim 1) pod jeden kéd “—1”) a neutralnim
odpovédim (nevim 3) byl pfifazen kéd 0.

Reliabilita nastroje byla posouzena koeficientem Cronbachovo alfa.

Porovnani shody s odborniky mezi muzi a zenami bylo provedeno Kruskaloviym-Wallisovym testem.

Konfirmaéni faktorovou analyzu jsme provedli za vyuziti balicku lavaan (Rosseel, 2012). Pivodni pé-
tibodova stupnice by mohla byt v souladu s autory Rhemtulla et al. (2012) povazovéna za kvantitativni,
jelikoz ale metodika CLASS pouziva zminénou redukci na tiibodovou 8kalu, byla pro vypocet korelaéni
matice pouZita polychorickd korelace. Odhady parametrt modelu byly provedeny metodou DWLS (Di-
agonally Weighted Least Squares) se vzajemnym provazanim faktort. Test modelu a standardni chyby
byly odhadnuty robustni variantou WLSMYV, ktera nevyzaduje normalitu a je vhodné pro ordinalni data
(Brown, 2006). Konfirmacni faktorovd analjza byla provedena na slou¢eném vzorku z obou sbéra V0
a V1.

Primérnim kritériem pro falzifikaci pfedpoklddaného modelu byla signifikantni hodnota (p < 0,05)
u testové x? statistiky. Pro posouzeni miry shody modelu jsme sledovali indexy shody CFI, TLI, RMSEA
a SRMR.

U pilotni VO, kde jsme méli k dispozici znalostni skére, jsme zavislost mezi dosazenym vysledkem ve
znalostnim testu a shodou s odborniky posuzovali linedrnim regresnim modelem se zpétnou eliminaci.

Vsechny vypocty byly provedeny v prostfedi R v4.4.1 (R Core Team, 2021).

4 \Vysledky

Hlavnim vysledkem smérem k ceskému kontextu je pilotné ovéreny preklad dotazniku CLASS Bio, znéni
otazek ukazuje tab. 5. Uvedené zarazeni do faktort tvoricich postoje k biologickym védam pochézi z prace
Semsar et al. (2011) a stavi mj. na pivodni verzi CLASS pro fyziku (Adams et al., 2006).
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Reliabilita nastroje vyjadiena koeficientem Cronbachova alfa byla vyhovujici ayg = 0,74; resp. ayi =
= 0,75 pro oba sbéry. Vypusténi zadné z polozek dotazniku by nevedlo k navyseni hodnoty Cronbachova
alfa o vice nez 0,02. U slou¢eného vzorku byla avoi+yv1 = 0,74, navyseni alfa pfi vypusténi polozky dosa-
hovalo maximéalné 0,04. Reliabilita dil¢ich faktoru byla nizké, hodnota Cronbachova alfa se pohybovala
mezi a = 0,37 a o = 0,57.

4.1 Upravy po pilotazi dotazniku

P1i pilotnim zadéani byly zjistény dva preklepy ve znéni tvrzeni, které jsme opravili. Také byly upraveny
formulace t¥1 polozek (pivodni formulace viz poznamky k tab. 5).

Pri zpracovani pilotnich VO dat jsme zhodnotili, Ze zvolené $kala polozek nebyla plné vyhovujici —
protoze nékteré polozky jsou negativné formulovany, mohlo byt pro respondenty obtizné posoudit, ktery
smeér skaly ma zvolit. Modelovym prikladem je polozka c¢islo 6, ktera na ptavodnim piekladu skaly vyka-
zovala negativni korelaci s celkovym skdre néastroje. Proto jsme upravili formulace popisujici odpovédi,
finalni verze viz tab. 5.

Tab. 5: Ceska verze dotazniku CLASS Bio spolu s ptivodnim anglickym znénim s uvedenim postoje odbornika
a prislusnosti polozky do jednotlivych faktord — anglické znéni, nazor odbornika a ¢lenéni do faktort pfevzato ze

Semsar et al. (2011). Odli$né znéni ti{ polozek (5., 6., 13.) v pilotni verzi ¢eského piekladu je uvedeno pod

tabulkou.
¢islo prevladajici | Faktor originalni znéni polozky cesky preklad polozky
polozky odpovéd
odbornikt
1. NE Enjoyment (Personal My curiosity about the Ke studiu biologie mne
Interest) living world led me to privedl mij zajem o zivou
study biology. ptirodu.
2 NE Enjoyment (Personal I think about the biology Premyslim o biologii, se
Interest) Real World I experience in everyday kterou se setkavam ve svém
Connection life. kazdodennim zivoté.
3. ANO Problem Solving: After I study a topic in Poté, co prostuduji néjaké
Synthesis biology and feel that biologické téma a mam
& Application I understand t, I have pocit, Ze mu rozumim, mam
difficulty applying that potize pouzit ziskané
information to answer informace k zodpovézeni
questions on the same otazek na stejné téma.
topic.
4. ANO Uncategorized Knowledge in biology Biologické poznani se sklada
questions consists of many z mnoha nesouvisejicich
disconnected topics. témat.
5. ANO Problem Solving: When I am answering Je pro mé obtizné odpovidat
Synthesis a biology question, I find it | na otazky z biologie
& Application difficult to put what I know | vlastnimi slovy.
into my own words.
6. ANO Problem Solving: I do not expect the rules of | Nemyslim si, Ze informace
Synthesis biological principles to help | v biologii mohu snaze
& Application my understanding of the pochopit, pokud zndm
Conceptual ideas. biologické zakonitosti
Connections / a principy.
Memorization
7 NE Problem Solving: To understand biology, Abych porozumél/a biologii,
Strategies I sometimes think about nékdy premyslim o svych
my personal erperiences osobnich zkusSenostech
and relate them to the a davam je do souvislosti
topic being analyzed. s feSenym tématem.
8 NE Problem Solving: If I get stuck on answering | *Pokud se pifi hledani
Reasoning a biology question on my odpovédi na biologickou
Problem Solving: first try, I usually try to otazku napoprvé “zaseknu”,
Strategies figure out a different way obvykle se snazim pfijit na
Problem Solving: that works. jiny zptsob, jak ji vyfesit.
Effort
Conceptual
Connections /
Memorization
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¢islo prevladajici | Faktor originalni znéni polozky Cesky preklad polozky
polozky odpovéd
odbornikt
9. NE Enjoyment (Personal I want to study biology Chci studovat biologii,
Interest) because I want to make protoze tim chci prospét
a contribution to society. spolec¢nosti.
10. ANO Problem Solving: If I don’t remember Pokud si nepamatuji
Synthesis a particular approach konkrétni postup vhodny
& Application needed for a question on pro zodpovézeni testové
an exam, there’s nothing ulohy, nemohu (legalné!)
much I can do (legally!) to | udélat skoro nic pro to,
come up with it. abych ji vytesil/a.
11. ANO Problem Solving: If I want to apply Metodu nebo myslenku
Synthesis a method or idea used for pouzivanou k pochopeni
& Application understanding one jednoho biologického
Conceptual biological problem to problému mohu pouzit
Connections / another problem, the k feseni jiného problému, jen
Memorization problems must involve very | pokud se oba problémy
similar situations. tykaji velmi podobnych
situaci.
12. NE Enjoyment (Personal I enjoy figuring out Bavi mé fesit biologické
Interest) answers to biology otazky.
Real World questions.
Connection
Problem Solving:
Effort
13. ANO Uncategorized It is important for the Je dilezité, aby vlada
questions government to approve new | schvalila nové védecké
scientific ideas before they | myslenky dfive, nez budou
can be widely accepted. pfijaty vefejnosti.
14. NE Real World Learning biology changes Studium biologie méni muj
Connection my ideas about how the pohled na fungovani pfirody.
Problem Solving: natural world works.
Reasoning
15. ANO Conceptual To learn biology, I only Abych se naucil/a biologii,
Connections / need to memorize facts and | staci mi naucit se zpaméti
Memorization definitions. fakta a definice.
16 NE Real World Reasoning skills used to Zpusoby uvazovani, které se
Connection understand biology can be pouzivaji v biologii, mi
Problem Solving: helpful to my everyday life. | mohou pomahat
Reasoning v kazdodennim zivoteé.
17. NE Real World It is a valuable use of my Cas, ktery vynalozim na
Connection time to study the prostudovani zasadnich
Problem Solving: fundamental experiments experimentti podporujicich
Reasoning behind biological ideas. biologické myslenky,
povazuji za dobfe vyuzity.
18. NE Enjoyment (Personal If I had plenty of time, Kdybych mél/a dost ¢asu,
Interest) I would take a biology class | zapsal/a bych si nepovinny
outside of my magor kurz z biologie jen tak pro
requirements just for fun. radost.
19. ANO Real World The subject of biology has To, co se u¢ime v biologii,
Connection little relation to what moc nesouvisi s tim, co
Conceptual I experience in the real zazivam v realném svété.
Connections / world.
Memorization
20. NE Problem Solving: There are times I think Stava se mi, Ze o biologické
Strategies about or solve a biology uloze premyslim z vice thld
Problem Solving: question in more than one pohledu, abych ji lépe
Effort way to help my porozumél/a.
understanding.
21. ANO Problem Solving: If I get stuck on a biology Pokud se zaseknu na
Synthesis question, there is no biologické otazce, neni Sance,
& Application chance I'll figure it out on | Ze na ni pfijdu sdm/sama.
my own.
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¢islo prevladajici | Faktor originalni znéni polozky cesky preklad polozky
polozky odpovéd
odbornikt
22. NE Problem Solving: When studying biology, Pfi studiu biologie davam do
Strategies I relate the important souvislosti dilezité
Problem Solving: information to what informace s tim, co uz vim,
Effort I already know rather than | a neudéim se je jen nazpamét
Just memorizing it the way | tak, jak jsou prezentovany.
it is presented.
23. ANO Conceptual There is usually only one Obvykle je jen jeden spravny
Connections / correct approach to solving | zpusob, jak vyfesit néjaky
Memorization a biology problem. biologicky problém.
24. NE Problem Solving: When I am not pressed for | Kdyz mé netlaci Cas,
Reasoning time, I will continue to pokracuji v feseni
Problem Solving: work on a biology problem biologického problému,
Effort until I understand why dokud nepochopim, pro¢
something works the way it | néco funguje tak, jak to
does. funguje.
25. ANO Real World Learning biology that is Biologickym témattm, ktera
Connection not directly relevant to or primo nesouvisi s lidskym
applicable to human health | zdravim, nevénuji pozornost.
is not worth my time.
26. NE Uncategorized Mathematical skills are Matematické dovednosti jsou
questions important for dulezité pro pochopeni
understanding biology. biologie.
27. NE Enjoyment (Personal I enjoy explaining Bavi mé vysvétlovat svym
Interest) biological ideas that I learn | pratelim biologické
Problem Solving: about to my friends. myslenky, o kterych se ucim.
Effort
28. Kontrolni We use this statement to Zvolte souhlasim (nikoli
discard the survey of zcela souhlasim). Tuto
people who are not reading | otazku pouzivame k tomu,
the questions. Please select | abychom vyfadili tcastniky,
agree (not strongly agree) kteri nectou zadani.
for this question to
preserve your answers.
29. NE Uncategorized The general public Vetejnost chape mnohé
questions misunderstands many biologické myslenky mylné.
biological ideas.
30. ANO Problem Solving: I do not spend more than Pokud se na feSeni néjaké
Synthesis a few minutes stuck on biologické otazky zaseknu
& Application a biology question before déle nez par minut, vzdam
Problem Solving: giving up or seeking help to a radéji si necham od
Effort from someone else. nékoho poradit.
31. ANO Conceptual Biological principles are Biologické principy je prosté
Connections / Just to be memorized. potieba se naucit nazpamét.
Memorization
32. ANO Conceptual For me, biology is Biologie je pro mé spise
Connections / primarily about learning 0 poznavani znamych fakta
Memorization known facts as opposed to nez o zkoumani neznamého.
investigating the unknown.

Odlisné pivodni znéni polozek v pilotni verzi ¢eského prekladu:
5. Déla mi problém odpovédét na otazky z biologie vlastnimi slovy.

6. Neocekavam, ze mi znalost biologickych principtt pomiize pochopit jejich zakladni myslenky.
13. Je dtlezité, aby vlada schvélila nové védecké myslenky, nez budou pfijaty vefejnosti.

*Tvrzeni 8 navrhujeme na zakladé pripominek recenzenta preformulovat nasledujicim zptisobem: ,,Pokud si pfi
hledani odpovédi na biologickou otdzku napoprvé nevim rady, obvykle se snazim prijit na jiny zpusob, jak ji
vyfesit.“
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4.2 Shoda s odborniky

Mezi muzi a zenami nebyl zjistén statisticky vyznamny rozdil ani v jednom souboru dat (pyo = 0,55; resp.
py1 = 0,16). Pramérna hodnota shody s nézory odbornikt (dle Semsar et al., 2011) byla v pfipadé V0
79,03 %, minimalni hodnota 41,94 %, maximalni 100 %.; u V1 76,87 %, minim4lné 38,71 % a maximalné
100 %.

4.3 Vztah skére z CLASS-Bio a ze znalostniho testu z biologie

Linearni model potvrdil u pilotniho sbéru VO zavislost mezi dosazenym znalostnim skdre z biologie a mirou
shody s odborniky (p = 0,002), ale vysvétluje pouze 5,9 % celkové variability, viz obr. 1.

1001 ° . .

80 1

Pohlavi

Muz
* Zena

60 1

Procentuélni shoda s nazorem odbornika

404

40 60 80
Znalostni skore

Obr. 1: Zavislost shody s nazorem odbornika a dosazenym znalostnim skére s regresni kiivkou vysledného
linearniho modelu a vyznacenim 95% intervalu spolehlivosti

4.4 Konfirmacni faktorova analyza

Data ziskana pfi ovéfovani ¢eského prekladu odpovidaji modelu faktorti ptivodniho CLASS-Bio ve sle-
dovanych metrikdch vyjma SRMR. Model jsme piijali na zakladé testové statistiky x2(88,7) = 103,0 se
signifikanci p = 0,14. Hodnoty indexi shody ukazuje tab. 6.

Tab. 6: Test modelu a indexy blizké shody

standardni | robustni
X2 254,63 103,00
Df 286,00 88,70
P 0,91 0,14
CFI 1,00 0,96
TLI 1,02 0,97
RMSEA 0,00 0,02
SRMR 0,09 0,09

Mira kolinearity mezi latentnimi faktory ovéfovaného modelu je znac¢néa, u trojice faktort Problem

Solving: Reasoning, Real World Connection a Enjoyment pfesahuje r > 0,8; zobrazeno na obr. 2. Syceni
faktortt méla pomérné nizkou hodnotu, primérna A = 0,35, u tfinacti polozek pfresdhly hodnotu 0,6
a u 8 polozek byly negativni. Maximalni koeficient determinace R? = 0,87 nese otazka ¢. 17, minimalni
R? = 0,09 m4 otézka ¢islo 6. Priimérna hodnota vysvétlené variability je R? = 0,38. Standardizované
hodnoty pro jednotlivé otazky prezentuje tab. 7.
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Obr. 2: Standardizované korelace mezi latentnimi faktory CFA modelu CLASS-Bio v nasich datech

Tab. 7: Standardizované syceni faktort polozkami CFA modelu CLASS-Bio a koeficient determinace R>

polozka Real Enjoyment | Problem | Problem | Conceptual | Problem | Reasoning | R?
World solv Synt solv Connec solv
& App Effrt Strtgs
q2 1,862 —1,532 0 0 0 0 0 0,52
ql2 —0,927 1,092 0 0,695 0 0 0 0,68
qld —0,768 0 0 0 0 0 1,180 0,32
ql6 0,170 0 0 0 0 0 0,601 0,58
ql7 2,168 0 0 0 0 0 —1,613 0,87
ql9 0,276 0 0 0 0,757 0 0 0,82
q25 0,473 0 0 0 0 0 0 0,22
ql 0 0,489 0 0 0 0 0 0,24
q9 0 0,429 0 0 0 0 0 0,18
ql8 0 0,667 0 0 0 0 0 0,44
q27 0 0,282 0 0,084 0 0 0 0,11
q3 0 0 0,500 0 0 0 0 0,25
q5 0 0 0,628 0 0 0 0 0,39
q6 0 0 0,320 0 —0,050 0 0 0,09
ql0 0 0 0,597 0 0 0 0 0,36
qll 0 0 0,364 0 0,118 0 0 0,19
q21 0 0 0,685 0 0 0 0 0,47
q30 0 0 0,086 0,621 0 0 0 0,45
q8 0 0 0 0,583 —0,039 0,052 —0,014 0,35
q20 0 0 0 0,597 0 0,013 0 0,36
q22 0 0 0 0,550 0 —0,150 0 0,24
q24 0 0 0 0,387 0 0 0,423 0,43
qlb 0 0 0 0 0,654 0 0 0,43
q23 0 0 0 0 0,560 0 0 0,31
q31 0 0 0 0 0,558 0 0 0,31
q32 0 0 0 0 0,321 0 0 0,10
q7 0 0 0 0 0 0,812 0 0,66
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5 Limity studie

Analyza zavislosti mezi znalostnim skére a zjisténou shodou s nazorem odbornikt v dotazniku CLASS-
Bio je pravdépodobné ovlivnéna nevhodné zvolenou skalou v pilotnim Setfeni V0. Pfedpokladame, ze se
to projevilo slabsi zjisténou korelaci mezi znalostnim skére a procentuélni shodou s nazory odbornikii.
Shoda nasich dat s modelem CLASS-Bio (Semsar et al., 2011) vSak ukazuje, ze ovlivnéni nebylo zasadniho
charakteru.

Nami zvolend metodika sbéru dat neumoznila zjistovani zmén vniméani biologie u studentii na zacatku
a na konci kurzu, coz je typické usporadéani pti uziti dotazniku CLASS. Semsar et al. (2011) timto zpuso-
bem, test-retest, ovétovali reliabilitu nastroje. U ¢eské verze jsme se proto priklonili k hodnoté koeficientu
Cronbachovo alfa, kterd byla postacujici pro nastroj jako celek, ale nizka pro jednotlivé dimenze. Je proto
vhodné pouzit néstroj jako celek, jako napf. ve studii Westerlund a Chapman (2017).

Nemuzeme tedy zatim posoudit citlivost predstaveného CLASS-Bio v daném uspofadani v ceském
prostiedi.

Po sbéru dat jsme na zakladé navrhu jednoho z recenzentti zménili formulaci polozky 8.

Je mozné a pravdépodobné, Ze néktefi z respondenttt VO vyplnili i verzi V1. Anonymita pfi sbéru
dat ndm neumoznila v takovém ptipadé sparovat odpovédi VO a V1 stejného respondenta. Nedomnivame
se, ze by tento fakt ovlivnil odpovédi, protoZe mezi obéma sbéry ubéhly Ctyfi mésice a uchazedi, resp.
nastupujici studenti, neméli zaddny prospéch z vyplnéni dotazniku.

6 Diskuze

Hlavnim cilem této prace bylo vytvorit ovéreny preklad nastroje CLASS-Bio do ¢eského jazyka. Pfi nasi
préaci se potvrdilo, Ze i pfi zdanlivé primocarém tkolu lze narazit na tskali, kterd vzniknou z nepozornosti
¢i prehlédnuti, a pro relevantni pfevzeti zahrani¢niho nastroje je nezbytna validace na pilotnim vzorku
doplnéna o analyzu vysledki. Vysledny preklad uvadi tab. 5 a zaroven jej ¢tenafi naleznou ve formé
excelového souboru jako piilohu 1 tohoto ¢lanku.

Ptvodni verze dotazniku v anglickém jazyce ma pomérné bohatou metodickou podporu dostupnou na
webovych strankach (https://www.colorado.edu/sei/class). Jeji soucasti je tabulka (MS Excel) pro zapis,
pfipravu a vyhodnoceni dat, kterd by méla usnadnovat praci i uzivatelim bez vétsi praxe se zpracovanim
dotaznikovych dat, zejména z fad uciteld. S tabulkou jsme zkusili pracovat, jevi se nam jako nepftilis
prehledné, misty obsahuje fragmenty po CLASS-Phy, ze které je modifikovana pro potieby CLASS-Bio.
Nevyuzili jsme ji proto pro vlastni zpracovani dat, pouze jako zdroj informaci pro lepsi porozuméni
metodice zpracovani.

V ramci analyzy dat povaZujeme za podstatné zdiraznit zejména dva kroky: 1) pivodni autofi
zplostuji hodnoty na Likertové skéle, kdy jsou odpovédi ,zcela souhlasim® i ,souhlasim* hodnoceny
stejné (hodnotou 1) a analogicky jsou odpovédi ,zcela nesouhlasim“ i ,nesouhlasim“ obé& hodnoceny
hodnotou —1. Pavodni pétibodova skala je tak redukovana na tiibodovou. Z pohledu teorie 1ze s pétibo-
dovymi skalami pfi dodrzeni kvantity baterii a respondentii pracovat jako se spojitymi (Rhemtulla et al.,
2012), u mensiho poétu stupit je jiz nezbytné pracovat se Skélou jako ordindlnimi daty. Neni pak mozné
pouzit Pearsonovy linearni koeficienty, musime pracovat s polychorickymi, které mohou byt urcitou pte-
kazkou pro uzivatele programového baliku SPSS; jenz je podle nasi zkuSenosti v ¢eské didaktické kotliné
obliben. Jak poukazuje Soukup (2021), software AMOS (doplnék strukturniho modelovani pro SPSS) je
nepodporuje.

Argumentace pro tento metodicky postup je postavena na piikladech reflexe pfi tvorbé dotazniku
CLASS-Phys, kdy respondenti béhem rozhovoru po vyplnéni dotazniku pouzivali shodné argumenty pii
vyjadieni riizné miry (ne)souhlasu na $kale. Mira (ne)souhlasu uvedend v dotazniku tedy neni mezi jed-
notlivymi respondenty konzistentni a zobecnitelna (Adams et al., 2006; Semsar et al., 2011). Proto autofi
dotazniku CLASS vcetné varianty CLASS-Bio doporucuji v souladu s ordinalnim charakterem Likertovy
skaly spojit obé kategorie (ne)souhlasu v jednu, protoze se nejedné o ztratu informace, ale spiSe o odstra-
néni biasu. Zplosténé hodnoty tak poskytuji robustnéjsi data pro naslednou analyzu. 2) Kontrolni otézka
¢. 28 | Zvolte souhlasim (nikoli ¢asteéné souhlasim). .., kterd je urc¢ena pro odfiltrovéni respondent,
jez vypliuji dotaznik bezmyslenkovité, vyradila pfi pilotnim sbéru dat VO témér pétinu respondentii,
ktefi zvolili jiné odpovédi. I presto, ze byl dotaznik administrovan v elektronické podobé, nés takto velky
podil prekvapil, nicméné ukazal, Ze zafazeni kontrolni otdzky ma smysl. Odpovédi vyfazenych respon-
dentt nevykazovaly zadny napadny vzor, ktery by nas jinak vedl k jejich vylouceni z dalsiho zpracovani.
Pfi druhém sbéru dat V1 se jednalo jen o 2 vyfazené respondenty ze 194. Vzhledem k velkému rozdilu
vyloucéenych respondent mezi sbéry VO a V1 je pomérné pravdépodobné, ze u pilotniho VO sehral roli
ne zcela vhodny slovni popis skaly, ktery u otédzky ¢. 28 odpovidal vyznamové, nebyl vsak zcela pfesny.
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Validitu prekladu i zakladni pfedpoklady pouzitelnosti pro ¢esky kontext jsme potvrdili, mira vnitini
konzistence (vyjadiend pomoci koeficientu Cronbachovo alfa) odpovidd bézné pouzivanym dotaznikdm,
zadna z polozek nevykazuje vyznamnou odchylku. Konfirmaéni faktorovou analyzou jsme potvrdili pred-
pokladany faktorovy model nastroje i v Ceském prostiedi. Tti (Real World Connection, Enjoyment,
Problem-Solving: Reasoning) z celkovych sedmi faktort vykazuji v ¢eskych datech velmi vysokou ko-
relaci (r > 0,8) a nabizi se ové¥it na reprezentativngjsim vzorku, zda by realité lépe odpovidal jednodussi
model.

Formulace nékterych otdzek v pivodnim dotazniku nas pifi vytvareni pfekladu zaskocila (napf. Q6,
Q13). Ani s pomoci bilingvni kolegyné jsme nebyli schopni najit pfeklad, ktery by odpovidal original-
nimu znéni, a pfitom nam v ¢eském znéni nepfipadal kostrbaty a nepfirozeny. Vysledky u otazky Q6
ukdzaly mizivy podil vysvétlené variability (0,06) a je zjevné, Ze respondenti si s odpovédi na ni nevédéli
rady. Otazka Q13 neni zafazena do faktorového modelu a jeji vysledek se pouze kumuluje do celkového
skére. Pti rozhodovani, zda modifikovat otazky formou volného prekladu nebo zachovat preklad doslovny,
jsme skutec¢né vahali. Nakonec prevazil nazor, ze zéakladnim cilem je pro nas plna porovnatelnost se za-
hrani¢nimi daty, a ponechali jsme tyto, pro nas nezvykle postavené, otdzky v co mozna nejpfesnéjsim
prekladu.

Respondenti obou sbérti se s pohledem expertti shodovali zhruba z 80 %. Jednd se o mirné lepsi
skére nez u univerzitnich studentt biologie z USA z uvodni studie Semsar et al. (2011). Ti vypliiovali
CLASS-Bio na za¢atku semestru v ramci uvodni biologické prednasky, kterd je urcena jak budoucim
biologiim (biology magjors), tak tém, ktef{ maji biologii jako druhy obor (biology non-major). Studenti
biology major dosahli ve vSech faktorech kromé Problem solving: Synthesis and Application signifikantné
vy$st shody s experty nez studenti biology non-major (72 vs. 57 %) (Semsar et al., 2011). Cesti uchaze¢i
o studium biologie tedy maji srovnatelné profesionalni postoj k biologii jako jejich protéjsky z USA. Ve
studii autorek Hansen a Birol (2014) byla celkové shoda s experty u student prvnich ro¢niki 65 %, coz
bylo dané zejména nizsi shodou v oblasti Problem-Solving: Synthesis € Application.

Mira shody s experty byla v podstaté stejnd u muzl i Zen v obou sbérech (cca 78 %) a nevykazovala
signifikantni rozdil, coz hodnotime jako pozitivni rys pouzitého nastroje.

Vzhledem k okolnostem pilotniho sbéru VO jsme méli pfilezitost porovnat skére v- CLASS-Bio se
znalostnim testem, bohuzel opét s dfive komentovanou zatézi pilotni verze. Vztah je sice priukazny, ale
jeho vyznamnost byla mala. Korelaci i vysvétlenou variabilitu by rovnéz bylo vhodné ovéfit na vétsim
vzorku respondentt s vyuzitim findlni verze CLASS-Bio, idedlné v pre/post test uspofadéni obdobné jako
ve studii autorek Hansen a Birol (2014).

Vysledkem této studie je ovéreny preklad etablovaného nastroje, jehoz uziti umoznuje mezinadrodné
srovnatelné analyzy.

7 Zavér

Biologicka verze mezinarodné pouzivaného nastroje CLASS byla pfeloZena do ¢eStiny a ovéfena pii dvou
sbérech dat na uchazecich o studium, resp. nastupujicich studentech prvniho ro¢niku bakalarského studia
biologickych oborti na PiF UK. Ceska verze CLASS-Bio umoziiuje srovnani postoji ¢eskych student
s mezindrodnimi vysledky. Je vhodnym dotaznikem ke zjisténi postoje k biologii a umoznuje porovnani
tohoto postoje postojem odbornika a umoznuje mérit ptipadné zmény tohoto postoje po absolvovani bio-
logicky zamétenych kurzi. Jinym moznym vyuzitim je porovnani vice skupin respondentii, napi. studenti
pfirodovédné a humanitné zamérenych gymnazii, pfipadné toho, zda nastane u student pfirodovédné
zameétrenych skol v pribéhu studia vétsi posun postoji smérem k postojim odborniki.

Vzhledem k navrhu na zlepSeni formulace tvrzeni 8 by bylo vhodné ¢eskou verzi dale pouzit na
vét§im vzorku respondenttt a s nékterymi z nich provést reflexi jejich odpovédi (zdivodnéni miry souhlasu
s tvrzenimi).

V pripadé zajmu autoii mohou poskytnout elektronickou verzi ¢eského CLASS-Bio jako GoogleForms.

Podékovani

Tato studie byla podpofena projektem Karlovy Univerzity UNCE/HUM/024 , Centrum didaktického
vyzkumu v piirodnich védach, matematice a jejich mezioborovych souvislostech“. Dr. Andrea Lucky
(University of Florida, USA) ndm laskavé pomohla s pfekladem dotazniku.
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1 Introduction

This paper describes an intervention conducted with adults who are not preschool teachers, aimed at
promoting their knowledge for engaging young children with numerical activities. While several studies
have focused on early childhood teachers (e.g., Ginsburg, 2016; Tsamir et al., 2015), young children
spend much of their time outside of school, with parents, grandparents, and other responsible adults.
Thus, the home environment, along with the responsible adults who care for preschool children, can also
have an impact on children’s mathematical knowledge. Previous studies (e.g., Missall et al., 2015) have
found that most adults believe in the importance of promoting early numerical competencies, but are not
always aware of what and how to promote such knowledge (Cannon & Ginsburg, 2008). Thus, providing
workshops, courses, and interventions for those adults is important.

In this paper we present part a large research project that aimed to investigate adults’ knowledge and
beliefs regarding playful mathematics learning during the early years (e.g., Levenson et al., 2022). As part
of the project, we planned and implemented an intervention with adults that focused on enhancing adults’
knowledge of playful numerical activities. The aim of this study is to explore in what ways an intervention
for adults can impact on adults’ knowledge for engaging young children with numerical activities.

2 Literature review

2.1 Promoting preschool children’s numerical competencies

Early childhood researchers acknowledge that young children naturally engage in several numerical activi-
ties, such as counting objects, comparing sets, and number composition (Baroody, 1984). Object counting,
also called enumeration, refers to counting objects for the purpose of saying how many and includes the
stable-order principle, the one-to-one principle, the cardinality principle, the abstraction principle, and
the order-irrelevance principle (Gelman & Gallistel, 1978). The stable order principle, in essence, refers
to verbal counting, that is, reciting the conventional number words, producing them in order, and consis-
tently. One-to-one correspondence involves assigning one count word to each object (Sarama & Clements,
2009). At the core of this skill is an understanding that each element in one set can be paired with one,
and only one, element in a second set. One-to-one correspondence is not only used in counting. When
comparing the number of items in two sets, children may match each item of one set to each item of
another set. In one study (Tsamir et al., 2010), for example, children were asked to assess which of two
piles of identical bottle caps had more. One pile had 12 bottle caps and the other had nine. One child
took the two piles of caps and lined them up in two separate rows, making sure that each cap touched the
next, and then compared the length of each row. Researchers also found that one-to-one correspondence
between items in two sets comes more naturally to children when the items contextually belong together,
such as baby animals to adult animals (Greenfield & Scott, 1986) or straws and cups (Clarke et al., 2006).
The cardinal principle refers to knowing that the last number said when counting objects represents the
quantity, the abstraction principle is knowing that any set of discrete objects can be counted, and the
order-irrelevance principle means that objects can be counted in any order (Gelman & Gallistel, 1978).
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Related to enumeration is the process of subitizing (Baroody, 2004). Subitizing refers to the immediate
recognition of the number of items in a collection without counting the objects. It involves recognizing
that a picture of three dots set up in a triangular pattern has the same number of dots as a row of three
dots and that both sets have exactly three dots. As children develop, these conceptions may be mentally
operated on, such as mentally decomposing a pattern of five into three and two and combining them back
together (Sarama & Clements, 2009). As the number of items in a collection grows, perceptual subitizing
may again be helpful.

Recognizing the importance of preschool children’s engagement with numerical activities, several
educators have suggested ways for enhancing these competencies. For example, playing hide-and-seek,
can be a way of practicing verbal counting (Gunderson & Levine, 2011). Body movements can also
be used to help children differentiate decades from 1 to 100, such as making funny faces when reciting
numbers from 11 till 19 and twisting your body when reciting twenties (Greenes et al., 2004). To encourage
different enumeration sub-competencies, researchers have suggested paying attention to the types of items
being enumerated, as well as the way they are set up. For example, counting objects that are different
in function, color, or size, can help children recognize the abstraction principle and that these other
attributes do not affect counting (Greenes et al., 2004). Counting objects in different formations may
promote the order-irrelevance principle (Gelman & Gallistel, 1978). In Tsamir et al.’s (2018) study, when
4-5-year-old children were requested to count seven bottle caps placed in a circle, two children who had
previously correctly counted the bottle caps when placed in a row, claimed that they did not know what
to do and gave up. Setting a table for a meal can be a way for even toddlers to practice one-to-one
correspondence, setting one plate for each chair, and for each plate one cup (Tirosh et al., 2020).

Adults’ number talk has also been shown to be important when aiming to enhance children’s number
knowledge. Children whose parents frequently used number words when counting and labeling a set size,
had a greater understanding of cardinality than children whose parents hardly used number words (Levine
et al., 2010). Labeling the set size emphasizes the cardinality principle. This significant point was stressed
by Gunderson and Levine (2011) who further investigated the variation in parents’ number talk, whether
they labelled the cardinal values of sets, whether the objects counted were present, as well as the set
size (up to three objects or more). They found that number talk referring to large sets of present objects
contributed to children’s cardinal-number knowledge, and that talking mostly about small numbers can
delay the development of cardinality.

In Israel, where this study took place, there is a mandatory national mathematics preschool curriculum
Israel National Mathematics Preschool Curriculum [INMPC], 2010. The curriculum lists competencies
that children should meet before entering first grade, as well as suggested activities for promoting those
competencies. Related to this study are counting, enumerating, and set comparison. According to the
curriculum, children entering first grade should be able to count verbally till 30, enumerate a set of 20
objects, and compare sets of various amounts. Furthermore, comparing sets, according to the curriculum
can be carried out by using one-to-one correspondence, estimation, and enumeration. As for suggested
activities, the curriculum relates to the kindergarten setting. For example, when handing out musical
instruments during music time, the teacher can ask, “Are there enough tambourines so that each child
will have one? How can we know if there are more tambourines or more children?” These questions
encourage one-to-one correspondence. The curriculum goes on to state that asking a different question,
such as “How many tambourines do we need if each child is to receive one tambourine?” will encourage
set comparison by enumeration. Finally, the curriculum notes that we can first ask the child to estimate
and then check the estimation by one-to-one correspondence or enumeration. In other words, children
should be encouraged to compare sets using various methods.

2.2 Adults’ knowledge regarding children’s numerical competencies

The current study focuses on adults who are not preschool teachers. Previously, studies related to adults’
knowledge of young children’s numerical competencies offered adults a list of activities and inquired the
frequency of their occurrence in the home. For example, Missall et al. (2015) and Skwarchuk (2009) found
that the most frequent activities reported by parents were counting aloud, counting out a number of items
from a larger group, and reading numbers. Among the least frequent activities were counting backwards,
skip counting, and comparing the number of objects in two sets. Another study found that parents
engaged their children with identifying numerals more often than comparing the magnitudes of numbers
(Vandermaas-Peeler et al., 2012). In a recent study (Barkai et al., 2022), adults were given open questions
and asked which numerical competencies can be promoted in early childhood. Like previous studies, the
most frequent competency mentioned was counting, although it was not always clear if participants
meant verbal counting, object counting, or both. When asked to describe situations where they observed
children engaging in numerical activities, again, the most prevalent competency mentioned was counting.
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From participants’ descriptions it was evident that participants meant object counting. In a follow-up
study (Levenson et al., 2021), adults were requested to suggest tasks that could promote various number
competencies among young children. Many of the adults did not differentiate between verbal counting and
object counting. Furthermore, when suggesting enumeration activities, less than half of the suggestions
paid attention to enumeration principles, such as one-to-one correspondence or cardinality. The authors
suggested that workshops for adults could point out why the details of an activity are important, and
increase adults’ repertoire of activities for furthering children’s number skills.

A few studies observed parents in action. When parents were requested to record themselves engaging
their young children with mathematics at home, the most prevalent activity recorded was object counting
(Anderson & Anderson, 2018). Interestingly, in everyday situations where numerical ideas might be
discussed, such as shopping, it was found that parents barely used the opportunity to encourage skills
such as counting or addition (Vandermaas-Peeler et al., 2009). Another study (Vandermaas-Peeler et
al., 2012) found that when cooking with their children, most parents did not engage their children with
numerical skills until they were prompted to do so. However, with guidance and prompting, parents
introduced addition and subtraction problems, as well as the notion of cardinality.

Recognizing that children from low-income families enter school with less mathematical knowledge
than their peers (Reardon & Portilla, 2016), several studies initiated mathematical interventions for dis-
advantaged families. Starkey and Klein (2000) investigated the impact of one such intervention. Families
received math kits to use at home, and a designated parent attended classes with their pre-kindergarten
child at a local center. The kits contained sets of activities with concrete materials that could be used
to support children’s mathematical development. In the end, children whose parents attended the in-
tervention developed more mathematical knowledge than children in a control group. In another study
(Sonnenschein et al., 2016), parents were given instructions of how to use a familiar board game to
promote counting competencies. Findings indicated that most parent did not play the game at home
according to the suggested instructions. In an effort to increase the success of home interventions, some
educators implemented programs that included both parents and preschool teachers (e.g., Marti et al.,
2018). However, not all preschool teachers believe in the importance of family involvement (Tirosh et
al., 2017). While parents are those who perhaps have the most impact on their children’s mathematical
growth outside of school, in some cultures, it is the grandparent or aunt, who cares mostly for the young
child. Thus, in the current study, we consider an intervention designed for all interested adults, not only
those who are parents.

3 Theoretical framework

In this study, we describe an intervention offered to adults who were not preschool teachers. The design
of the intervention was based on our previous work with preschool teachers. With preschool teachers, we
used the Cognitive Affective Mathematics Teacher Education (CAMTE) framework when investigating
and promoting teachers’ knowledge and self-efficacy for teaching number, geometry, and pattern concepts
(e.g., Tsamir et al., 2014). Expanding on previous studies of teachers’ knowledge (e.g., Shulman, 1986),
the CAMTE framework differentiated between two aspects of teachers’ subject-matter knowledge (SMK):
being able to produce solutions, strategies and explanations and being able to evaluate given solutions,
strategies, and explanations. The CAMTE framework also differentiated between two aspects of pedagog-
ical content knowledge (PCK): knowledge of content and students (KCS) and knowledge of content and
teaching (KCT) (Ball et al., 2008). In our current research, we consider adults who are not professional
educators and the mathematics knowledge and beliefs we wish to foster among those adults who might
then engage young children, out of school, in mathematical activities (see Tab. 1, Cells 1 and 2).

Because we are considering adults who are not teachers, instead of referring to PCK, we relate to
knowledge needed for engaging children with playful mathematics (henceforth, Mathematics Engagement
Knowledge) (Cells 3 and 4). Instead of KCS, we focus on knowledge of content and children, such as
knowing that children aged three may not yet have acquired the cardinality principle of counting. Instead
of KCT, we relate to knowledge of content and playful learning, meaning knowledge of activities that can
promote numerical thinking in a playful manner. Our adapted framework for adults who are not preschool
teachers, is called the Cognitive Affective Mathematics Adult Education (CAMAE) framework.

Each knowledge cell has a corresponding belief cell. Whereas for teachers we were interested in their
self-efficacy for teaching mathematics, in our study with adults, we were interested in their beliefs regard-
ing what mathematics children (and the adults who interact with them) should know, and how children
can engage with mathematics. That is, we consider beliefs related to mathematics (Tab. 1, Cells 5 and 6)
as well as engagement beliefs, i.e., beliefs related to engaging children with mathematics (Tab. 1, Cells 7
and 8).
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Tab. 1: The Cognitive Affective Mathematics Adult Education (CAMAE) Framework

Mathematics for adults and children

Mathematics Engagement

Solving Evaluating Children Playful learning
& Cell 1: solving tasks. Cell 2: evaluating tasks. | Cell 3: knowledge of Cell 4: knowledge of
< | e.g., count the number e.g., evaluate the children’s conceptions. content and playful
E of elements in a set efficiency of a counting e.g., which number learning. e.g., which
S | using a variety of strategy symbols do children activities can foster
X strategies confuse. children’s acceptance of

the one-to-one
principle.

Beliefs

Cell 5: mathematics
beliefs related to
solving tasks. e.g., is it
important to know
several ways to count
the number of items in
a set.

Cell 6: mathematics
beliefs related to
evaluating tasks. e.g., is
it important to know
which solution methods
are efficient.

Cell 7: beliefs regarding
children and
mathematics. e.g.,
believing that young
children enjoy learning
number concepts.

Cell 8: beliefs regarding
ways of engaging
children with playful
mathematics. e.g.,
believing that adult
guidance can foster the
learning of early

number concepts.

In a previous study (Levenson et al., 2021), we reported on adults’ beliefs related to Cells 5, 6, 7,
and 8. For example, related to Cells 5 and 6 we asked participants if they believed it was important
for children to be able to solve number tasks in various ways, and if they believed children should be
able to choose appropriate ways for solving numerical tasks. Related to Cells 7 and 8, we asked adults
if they believed children’s number knowledge could be promoted and if interactions between a child and
an adult while engaging in an activity /game can increase the child’s knowledge of number. In general,
beliefs were very positive. Furthermore, no differences were found between parents, adults who have some
other connection with young children, and those who claimed to have no connection with young children.
In the current study, we focus on adults’ knowledge, Cells 1-4 of the framework.

4 Methodology
4.1 Sample

The current study took place at our university. As part of the graduate program in mathematics edu-
cation, we offered students the opportunity to take an elective course entitled, “Numerical Thinking in
Early Childhood”. The course aimed to promote participants’ knowledge and awareness of number com-
petencies developed prior to first grade, as well as the tasks that might promote early number knowledge
and competencies. Eighteen graduate students participated in the course, none of whom were preschool
teachers. Seven participants were parents of young children, eight were aunts or uncles, and three claimed
to have no immediate contact with young children. We chose this context for our study, wishing to include
at this point in our research only adults who we hypothesized would have a general positive disposition
towards mathematics.

4.2 Data collection

The course consisted of 13, 90-minute sessions and focused on three major numerical competencies:
counting and enumerating, comparing sets, and number composition and decomposition. In this study,
we focus on the second topic, comparing sets. In a previous study (Barkai et al., 2022), only a fifth of the
participants mentioned set comparison as a competency that can be promoted among young children. This
topic was introduced during the sixth lesson, after participants had discussed counting and enumeration,
and had gained some experience analyzing children’s knowledge of counting and enumerating, as well as
designing counting and enumerating activities. In general, during the course, participants engaged in a
series of activities that were repeated for each competency: (1) read and discuss related research (e.g.,
Gelman & Galistel, 1978; Tsamir et al., 2015), (2) view YouTube videos of preschool children practicing
that competency and/or engage in class with related activities, (3) individually design a task to implement
with a young child aimed at promoting that competency, (4) discuss together proposed tasks and agree
upon one common task that each participant would implement, (5) implement the agreed upon task with
a child while videoing the activity, (6) individually analyze the child’s knowledge and competency when
carrying out the task, (7) view and analyze together participants’ videos.
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As an explorative study, we take a qualitative approach to the research. Data was collected in a
natural setting, and reviewed by the authors of this paper, who also developed the instruments. Some
of the instruments used (e.g., see Fig. 1) had been used in previous studies and were shown to be valid.
Each course lesson was led by the leading author of this paper, with the second author present as well.
The lessons were all recorded and transcribed. Ethical approval was given by the university’s institutional
review board. In the following section, we present and describe two lessons dealing with the topic of set
comparison.

4.3 Data analysis

Using the CAMAE framework as an analysis tool, we investigate how different knowledge elements
(Cells 1-4) were advanced in each of the lessons. Thus, although it may be said that the data is interpretive
in nature, following a framework for analysis, allows researchers a common lens with which to view the
data. The first two authors analyzed the data separately and then compared analysis and interpretations.
The third author then validated the final outcomes.

5 Results

5.1 Introducing set comparison — Lesson 6

When dealing with young children, comparing sets most often refers to sets that contain a finite number of
physical objects. Thus, not surprisingly, in a previous study with preschool teachers (Tirosh et al., 2011),
it was found that when asked to explain how one can know which set has the most elements, nearly all
teachers reported that one must count the elements of each set, not mentioning other methods such as
using one-to-one correspondence or estimation. Yet the preschool curriculum (INMPC, 2010) specifically
stipulates that children should learn more than one method of comparing sets. As an introduction to the
topic of set comparison, participants filled out a closed questionnaire (based on Tsamir, 1999) related to
set comparisons (see Fig. 1).

1. Here are two sets A and B:
A={Lta}, B={T;w}

Is the number of elements in sets A and B equal? Yes/No Explain

2. At a dance party, all the students danced in couples, a boy and a girl in each couple. No pupils were left
without a partner.
Z = {the boys}, W = {the girls}

Is the number of elements in set Z equal to the number of elements in set W? Yes/No Explain.

3. Given the sets:
X =1{1;2;3;4;5;6;7;8;9;10; 11; 12} Y = {a; b;¢;d; e}

Is the number of elements in set X equal to the number of elements in set Y? Yes/No Explain.

4. Given the sets:
P = {a;b;c;d; e} V = {a;b;c}

Is the number of elements in set P equal to the number of elements in set V? Yes/No Explain.

5. Dan was ill. The doctor prescribed one green tablet every 3 hours for the first week. Then, in the second
week, he was ordered to take a red capsule every 3 hours.

G = {The green tablets} R = {The red capsules}

Is the number of elements in set G equal to the number of elements in set R? Yes/No Explain.

Fig. 1: Are the sets equivalent?

The aim of the questionnaire was to raise to the fore the notion that comparing sets need not always
be carried out by counting. As can be seen, for some of the sets, the number of elements can be counted
(see questions 1,3, 4, and 5), for some, the number of elements can be counted but it is not the most
efficient way to compare the sets (see question 5), while for other sets, the elements cannot be counted
(see question 2).
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Participants’ explanations were categorized according to the strategies they indicated: enumeration,
one-to-one correspondence, estimation, and other. As can be seen from Tab. 2, some of the questions
elicited a nearly unanimous strategy (e.g., one-to-one correspondence for question 2). On the other hand,
participants seemed to be split on the strategy used for comparing sets in questions 3 and 4. Responses
categorized as ‘other’ basically just wrote which set was bigger, without explaining how they knew it. For
example, for the third question, a participant was categorized as ‘other’ because she wrote, “There are
less elements in set Y.”

Tab. 2: Strategies used when comparing sets (N = 18)

Question Enumeration One-to-one Estimation  Other
correspondence
Q1 14 2 2 -
Q2 2 16 - —
Q3 8 1 8 1
Q4 8 3 7 -
Q5 - 13 3 2

After all participants filled in the questionnaire, each question was discussed in terms of its potential
to elicit different numerical competencies. For example, focusing on the two sets in the first question
that contain both letters and numbers, Esther commented, “This problem illustrates one of Gelman and
Gallistel’s counting principles — the abstraction principle — that all things can be counted.” Surprised that
so many participants wrote that they counted the elements in each set, Esther asked someone to explain
why he or she used this strategy. Levy (all names other than Esther and Ruthi are pseudonyms) replied,
“I wanted to be sure. There are open parenthesis and closed parenthesis, and commas and different
letters, and so I wanted to be absolutely sure, so I counted, enumerated and that’s it.” Riva offered a
different explanation, “I wrote that I counted but really I subitized, and that’s like sort of enumeration
because I know the amount, I know that here are two and here are three, so isn’t subitizing in a way like
enumerating?” As seen by the participants’ comments, the set comparison questions led back to the topic
of enumeration and the use of subitizing, reinforcing that new competencies, such as comparing sets, lean
on previously acquired competencies.

Regarding questions 3 and 4, nearly half of the participants wrote that they estimated and nearly half
wrote that they counted the objects. While discussing these options, the following arose:

Leo: From just looking at it (sets X and Y in question 3), I estimated, because I see that the
left set is bigger than the right set.

Esther: How do you know that? How is it so clear to you that it’s bigger?

Leo: Because you see right away that the row on the left is longer and so it’s clear that the

left side has more objects.

At this point, Esther takes out some bottle caps and arranges them in two groups, first as seen in
Fig. 2a, and then like in Fig. 2b.

Fig. 2: Which set has more bottle caps?

Esther: Do you still think that your strategy is valid?
Mohammad: She (Esther) stretched the three caps to the length of six caps.

Of course, as an adult, Leo would know that the sets in Fig. 2b are not equivalent. Esther’s demon-
stration was not to test Leo’s number conservation ability, but to illustrate why the mere explanation
of one row being longer than another row, is not acceptable. This is related to Cell 2 of the framework,
knowing how to evaluate strategies. Esther then goes on to demonstrate another situation, where the
caps in one row (one set) have a larger surface area than the caps in the second row (second set). Also in
that case, Leo’s explanation would not be acceptable.
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Esther: And what about in this situation? (See Fig. 3a) Can we still know which set has
more by comparing the length of the line? Do I need to count? (Esther moves the caps to the
position shown in Fig. 3b.) Or can I use one-to-one correspondence?

)

Fig. 3: Which set has more bottle caps?

The above demonstration also raises the importance of the objects being counted. In the first demon-
stration of bottle caps (see Fig. 2a and 2b) the caps are all the same size, while in the second set the caps
are different sizes. This provides an opportunity for discussing critical attributes.

Esther: The fact that the bottle caps are different sizes brings to our attention attributes,
such as color and size, that need to be ignored when counting objects.

To summarize, the sets presented on the questionnaire demonstrated, first of all, that there are several
ways to compare sets, an application of Cell 1 of the CAMAE Framework. Discussing the ways participants
solved the questions, and evaluating different strategies for comparing sets, was an application of Cell 2 of
the framework. Finally, the set comparison activity allowed participants to not only review enumerating
principles learned during previous sessions, such as one-to-one comparison, but to see how such principles
could be applied to other numerical skills, such as comparing sets.

5.2 Designing and analyzing a set comparison activity — Lesson 8

After lesson six described above, participants were given the assignment of designing a playful activity
for engaging young children with comparing sets. These activities were then presented and discussed
during lesson eight, two weeks later. Below, we describe a discussion that centered around one of the
participant’s activities, and present the impact of that discussion on adults’ knowledge of children’s
conceptions (Cell 3 of the CAMAE framework) and knowledge of content and playful learning (Cell 4 of
the CAMAE framework).

Michelle presented the following activity during the eighth session:

I thought about doing a birthday party, placing the plates nicely on the table. And I thought
of using a small number of plates. Around five, or something like that. And then I would put
a bunch of items, for example, small prizes like a whistle, a lollipop, a small bag of goodies,
all sorts of things like that. Not too big, so you can see with your eyes the amount. And then
I would ask the child: Is there enough? Is there not enough? So he would really check if the
sets went together, if the amount of plates is equal to the number of items, so that all the
children who came to the party could get everything.

Michelle sets her activity in a playful and fun context for children, that of a birthday party. She does
not offer many details, nor does she even mention what exactly the child will be comparing. To clarify
the activity Esther comments:

Esther: So, we compare the amount of plates to the amount of prizes?

Michelle: Yes. And each time we use a different amount of prizes. I also think that it’s a feast
for your eyes. Something nice.

Michelle is quite excited about the context, but still does not offer details. Finally, after additional
prompting, Michelle suggests that for one of the prizes, the amount could be greater than the number
of plates, for a different prize the amount could be equal to the number of plates, and for a different
prize, the amount could be smaller than the number of plates. The rest of the participants then begin to
comment:
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Dave: I think the activity is nice. There is one-to-one correspondence, three different examples,
equal, greater than, and less than. It’s not too difficult. You don’t need complex materials,
and the child will be attentive because there are whistles and all sorts of prizes and colors.

Izzie: With these amounts (referring to Michelle’s initial statement that she would use five
plates), you could just subitize. What age are we talking about? Five years? At that age they
could subitize.

Esther: No one said how the items are placed.

Izzie: Four whistles can be subitized regardless of how they are placed.

At this point, the participants have begun to think of the children. Dave considers a young child’s
attention span and interest in the activity, as well as how a child might solve the problem of where
there is more (Cell 3 of the CAMAE framework). This is related to how the birthday table is set up
(Cell 4 of the framework) and knowing that the details of an activity can foster different aspects of a
child’s numerical ability, such as subitizing. This is further elaborated by Tom, who adds another way of
comparing sets: “You can disperse part of the items, and then we gain a few things, space and visibility,
and also estimation.”

In addition to the way the items are set up, the wording of questions we ask children, or the instructions
given, can elicit different competencies. This is taken up by Mike.

Mike: T don’t see here the need for counting or enumerating because you can just put one
candy on each plate and when there are no more, the child will say there aren’t enough, and
if he has enough, he will say that there is enough. So, he doesn’t even know how many plates
and candies there are.

Nomi: But that’s not the goal here. On the contrary. The goal is not to have the children
count or enumerate.

Mike: But where is the set comparison here? He doesn’t know in the end how much he has
because he didn’t need to count.

Ruthi: If T have leftover, if I use one-to-one correspondence, isn’t that comparison?

Mike: In the beginning, you just asked, “Are there enough candies so that you can put one
on each plate?” And so, he puts one candy on each plate. You should ask, “Are there more
plates or candies?” And then there are many ways to compare.

Mike’s comment is directed at Michelle’s original activity and the question she said she would pose to
children — Are there enough candies to put one on each plate? On the one hand, the question is open, and
does not specifically direct children to do a particular act. On the other hand, in the wording “Are there
enough candies to put one on each plate,” there is a hint to use one-to-one correspondence. Furthermore,
it seems that Mike still considers enumerating as a necessary part of set comparison, which leads both
Nomi and Ruthi to remind everyone that the aim is not to know how many, but to know which set is
bigger, plates or candies. As Mike relents and agrees that there are many ways to compare sets, he offers
a different question (“Are there more plates or candies?”), which in his opinion, would be more open.

To summarize, Cells 3 and 4 of the framework are about knowing how a child might engage with a
numerical activity and how an activity might elicit certain competencies. The discussion above revolved
around both issues. Participants thought about how children might engage in the task, whether they
would use subitizing and/or one-to-one correspondence, and how the setup of the activity might elicit
different responses. Furthermore, participants realized how the questions we ask, or the instructions given
to a child, might also elicit different competencies.

5.3 Adopting, adapting, and extending the birthday party activity

After discussing Michelle’s activity, participants were requested to try out the activity with a young child,
video the activity, and analyze the child’s knowledge and strategies used to compare the sets. They were
then asked to reflect on the activity and what they were still curious about. Below, we offer excerpts from
several participants’ reports and further investigate elements of adults’ knowledge that came to the fore.

All participants, except for two, adopted the birthday party theme, using plates (colored hard plastic
plates or paper plates) and some other party related object (candies, biscuits, candles, or chocolates).
Regarding the types of objects used in the activity, one participant, Seena, commented, “The child was
constantly busy with the candies and wanted to finish quickly so he could eat the candy. Next time,
I wouldn’t use candies because he wasn’t focused on the activity.” In other words, while participants
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had agreed that the birthday party theme was playful and that it would raise children’s motivation to
participate in the activity, they were also willing to admit when a change of objects was necessary.

Regarding how objects were laid out, we noted a variety of setups: each group of items was spread
out on different sides of the table (see Fig. 4), each group was bunched together in separate piles, or one
group was bunched up and one was laid out in a row. Michelle, who used cup and straws, explained how
she chose her setup, “I thought about it in advance, to place the cups in a group and the straws in a row.
Because my son is comparatively old (he’s five), I wanted to raise the level of difficulty and thought about
not placing the items one directly in front of the other.” Not wanting to make one-to-one correspondence
immediately obvious, Michelle considers the layout of the objects. Another participant (Natasha), who
had spread out cups and coffee capsules on the table, reported that her child placed one coffee capsule
in each cup when deciding which set had more. She was curious and wrote, “I wonder what the child
would have done if the cups were placed one inside another.” Natasha is also thinking about how the
setup might impact on the child’s actions” (Cells 3 and 4 of the framework).

Fig. 4: Are there more plates or candles or is there the same amount?

Recall that participants had discussed what exactly to ask the children during the activity. From
their written reports it became evident that three variations of the task question were asked: What is
there more of? What is there more of, plates or candies (or candles or chocolates)? What is there more
of, candies or plates or is there the same amount? Dave, who reported using the third variation of the
question commented, “[I wonder] what would happen if I just asked where is there more, or if I asked,
is there one group which is bigger?” Dave was referring to the situation where both groups (in his case
plates and candies) had the same number of items. He further reflected, “The question is a bit confusing,
because it seems like there must be one group which is bigger than the other.” Another participant,
Aamil; also used the third version of the question. His young niece (three-years old) seemed to just guess,
often with incorrect responses. He reflected, “I am interested to know what would happen if after I asked
her which set had more items, I would ask her how many plates there are and how many candles there are.
Maybe then she would count.” Both Dave and Aamil show recognition of the importance of questioning
when engaging children with numerical activities.

Finally, we note that participants took notice and commented on specific strategies used by children
to compare the sets, as well strategies used when enumerating the objects. For example, Izzie wrote,
“The girl put each chocolate on a plate and counted as she went along. She understood cardinality,
connecting numbers to amounts.” Izzie noted both the principle of one-to-one correspondence, as well
as the principle of cardinality. Tamar wrote: “During the game, (after the situation where the amounts
were equal) I added more plates in front of her eyes, and she still counted each set to find out where
there more.” Tamar’s description, and her used of the term ‘still’, hints at her amazement at the girl’s
reaction to a seemingly simple task. Mary noted that the boy she played with knows how to enumerate
and compare sets, but “he doesn’t know how to estimate at first glance. He asks each time if he can count
first.” Interestingly, both Tamar and Mary are commenting what the children they played with did not
do, in addition to what they did. They are evaluating the children’s strategies (Cell 2 of the framework).

Dave was curious about the physical actions taken by the child when enumerating. He wrote, “The
child first put all of the candies in his hand, and then counted them as he put each one on the floor (the
activity took place while sitting on the floor). After he finished, he started to count the plates; he counted
out loud, 1, 2, 3 as he picked up each plate and then he looked at the two left, went to pick up the fourth,
stopped and thought (or calculated) a minute and announced, “it’s the same.” Dave then commented
on the boy’s actions: “Besides the comparison of sets, it’s interesting to note his enumeration technique.
With the candies he takes each one out of his hand and with the plates, he picks up each one and holds
it in the air. There is also the question of how did he know that there were five plates? Did he add the
two to the three or did he count in his head?” The detailed account written by Dave indicates his keen
observation, which leads him to ponder what the boy was thinking.

To summarize, each participant engaged a young child with the comparison activity, which allowed
them to try out a playful activity and see for themselves how the various details of an activity can
impact on what a child does. This is related to Cells 3 and 4 of the CAMAE framework. Their reports
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on the activity, as well as their evaluations of the children’s strategies, also revealed knowledge regarding
enumeration principles as well as comparison strategies (Cells 1 and 2 of the framework).

6 Discussion

The aim of this study was to explore the ways an intervention for adults can impact on adults’ knowledge
for engaging young children with numerical activities. Using the CAMAE framework, we designed a
course for adults interested in supporting early childhood mathematics. To engage children with playful
activities that can encourage mathematical growth, adults first need to know what numerical competencies
are appropriate for children at different ages, and what prior knowledge is necessary for each competency.
Previous studies showed that adults are not aware of the various numerical competencies that can be
promoted during early childhood, such as set comparison (Barkai et al., 2022). Thus, a first aim of
interventions with adults is to raise their awareness of the various mathematical skills that can be nurtured
before first grade.

Yet, raising awareness may not be enough if adults do not know what is involved in those competencies.
A challenge working with adults on early mathematical competencies is helping them recognize the
complexity of those competencies for children and the sub-competencies necessary for carrying out a
numerical procedure. By first presenting them with a set-comparison questionnaire, seemingly not related
to young children, we were able to raise their mathematical knowledge in a respectful way.

An important part of the intervention was having participants design activities themselves, instead of
just giving them the activities to implement with children, as was done in other interventions (Starkey
& Klein, 2000). Designing the activities provoked participants to carefully consider the physical items to be
used in an activity, and also allowed them to see how everyday items that are found in nearly every home,
can be used to foster numerical competencies. Indeed, one of the participants complimented another’s
activity because it did not use complex materials. Furthermore, discussing the designed activities led
to further inquiry regarding the specific instructions to be given to the child and the specific questions
the adult should ask the child during activity. This was an important element as previous studies have
shown that merely offering parents activities does not guarantee they will follow the intended instructions
(Sonnenschein et al., 2016). Furthermore, discussing the instructions and questions to be asked during
an activity stresses the importance of verbalization while playing with numerical activities with children.
As previous studies have shown, parents’ verbalization during numerical activities can have an impact on
children’s numerical competencies (Gunderson & Levine, 2011; Levine et al., 2010).

Another significant part of this study was having participants implement activities with children,
video themselves, and then analyze children’s knowledge. This type of activity has been used in several
programs with teachers (e.g., van Es & Sherin, 2021) and has been shown to increase teachers’ ability to
notice and attend to noteworthy features of interactions. Likewise, in the current study, when watching
one of the videos, participants also noticed what items not to use, such as those that children would
rather eat than count. As Sullivan and Mousley (2001) suggested, the dilemmas that participants raised
as they planned, implemented, and then reflected on their own engagement with children, provided a way
for the instructor to address and highlight the complexity of early numerical competencies. A next step
would be to investigate if participants carry out at home what was learned in the course.

As with professional development for teachers (e.g., Tsamir et al., 2014), we believe that the inter-
weaving of mathematics knowledge, tasks, and practice may have additional benefits. First, it conveys an
expectation that at least part of what is learnt in theory can be implemented in everyday environments.
This is especially relevant for courses and workshops aimed at adults who are not professional teachers.
Second, sharing ideas and experiences with others has the potential to create a community where addi-
tional ideas and experiences might be exchanged. Third, in discussing practical implementations together,
adults may increase their repertoire of activities, as well as their motivation for engaging young children
with numerical activities.

7 Conclusion

While this study focused on set comparison, the framework may be used to design workshops for interested
adults in other content areas. For example, a geometry workshop might focus on shapes and what makes
a triangle a triangle. Studies have shown that many young children identify a rounded “triangle” as a
triangle (Tsamir et al., 2008). A workshop that offers adults mathematical knowledge, such as being able
to differentiate between critical and non-critical attributes of geometric shapes, can help adults reply
appropriately to incorrect identifications.
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This study also has limitations. First, the intervention was conducted as part of a university course
with only 18 participants. This is quite different from a workshop designed for parents and other adults,
who may or may not have a mathematical and educational background like those in this study. Regarding
the mathematics, while the content was not advanced mathematics, it might be that participants in this
study were familiar with notions such as one-to-one correspondence, from other mathematical contexts,
such as functions. Using different strategies to compare sets might also be considered akin to solving a
mathematical problem using various strategies. Thus, it might be that participants’ experiences boosted
their acceptance of those issues. Regarding their educational background, teachers are trained in profes-
sional noticing (Mason, 2011; Sherin & van Es, 2009). Thus, it may not be surprising that participants in
the course described in such detail what they had observed when they engaged children with numerical
activities. These limitations may leave one wondering if such a course would have the same impact on
adults who do not have a mathematical and educational background. However, as teachers learn to notice,
so too can others learn to notice.

Parents are interested in receiving activities to help promote their children’s mathematical growth
(Sonnenschein et al., 2021). A course such as the one described in this study can build on parents’, and
other adults’, positive attitudes, offering them not simply activities, but the underlying mathematical and
engagement knowledge needed for carrying out effective playful mathematical activities with children. On
a final note, we believe that the CAMAE framework could be used to design similar workshops for adults
in other contexts, such as working with parents from low-socioeconomic backgrounds, although perhaps
with adaptations. Studies such as these may not be transferable as is, but they provide the basis for
future research.
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na pasaze ve vysazeném textu publikovaném ve webovém archivu! &islem stranky ve strankovani celého
¢isla a ¢islem odstavce; 18:5 je tedy paty odstavec (Gesky abstrakt) na strané 18 (titulce ¢lanku).

Clanek ma zavadéjici jméno. Clanek skuteéné porovnava dvé skupiny testtl, ale zadnym zpiisobem
neprezentuje metody ani data, kterymi by bylo mozné sledovat vliv ziskanych vysledkii na tispésnost zaka.
Neuvadi ani predchozi ¢i vyslednou ro¢ni klasifikaci sledovanych zakt, data pouze popisuji, jakou znamku
dostali zaci v jednotlivych testech. Jedinou pfipominkou myslenkové vétve ,vliv na tispésnost zaki“ je
gradace do dvou rétorickych otazek k problematice tvorby zavérecné klasifikace v Zavéru.

Clanek je slohové slaby. Text je psan z mého pohledu pseudo-odbornym jazykem, ktery pfispiva
k zastfeni podstaty sdéleni; pfebytek cizich synonym vnimam jako zastérku myslenkové mélciny. 18:5
sexplorace diskrepanci® je ,zjisfovani nesouladu®. Cizi slova vytvareji dojem exaktnich termint, ¢imz se
text vyhyba chybéjici argumentaci, zde naptiklad z jakych pfic¢in autofi pfedpokladaji existenci nesouladu
mezi testy, které tvori ucitel ¢i didaktik.

Text je rovnéz negativné zatizen uzivanim klisé, jez jsou svou vagnosti obtizné vyvratitelna ¢i ale-
sponi nesrozumitelnd, text znepfehlednuji, znejasnuji a rozmyvaji. Napfiklad neumim urcit, co zna-
mend véta 28:3 , Pfes prokdzané diference (v mezich miry reliability a validity této pfipadové studie)
mezi.. . [testy]... musime mit na paméti intervenujici proménné (interni validita Setfeni) branici jedno-
zna¢né interpretaci vysledki (tak jak je to v neexaktnich védach pravidlem).“ Na strané 28:2 vyustuje
text v ,nejpodstatnéjsi zjisténi této studie“. Vysledné sdéleni daného odstavce neni ale diky uzitému
jazyku vibec jasné — pfipomenu, ze autofi navrhli testy s deseti otazkami a asi je chtéji hodnotit jednot-
nym poctem bodi (viz str. 20 — ,jakceptuji bindrni skérovani“, dale str. 27), zaroven pracuji s technistnim
névrhem 5 % = sniZen{ stupné. Rozumim spravné danému odstavci, Ze ¢lanek prichazi s predstavou, Ze
74k ¢tvrté t¥idy ZS, ktery neodpovi na dvé otazky z deseti, je hodnocen nedostateéné? U kratsich testt
pani ucitelky by toto rozhrani bylo jiz kolem jedné nesplnéné otazky — tento myslenkovy zavér popiso-
vané pasaze se mi nejevi jako zamysleny, ale pfesto mne k nému dany text vede. Nejasnost ve formulaci
i idajné nejpodstatnéjsiho zjisténi tak blokuje diskusi o zjisténi samotném. Text odborné stati musi byt
srozumitelny, jednozna¢ny a logicky stavény, coz jsou zasady, které ¢lanek podle mého nézoru nesplnuje.

Prace s literaturou je Spatna. Citaéni pfistup povazuji za povrchni, vybirajici si dil¢i vétu éi tvr-
zeni, a pomijejici pfitom argumentaci, kterd k danému tvrzeni (snad) v origindlni praci tsti. P¥ikladem
miize byt 27:5 ,Satdnek a Hubalovska. .. tvrdili, Zze by kazda tloha méla byt ohodnocena podle naroé-
nosti. Tim padem by testové polozky mély byt hodnoceny jinym pocétem bodu. .. “ Namisto pfedstaveni
argumentace citovaného piistupu, vztazeni k tématu ¢i protindzoriim je pouzita pouze jeho zkratka, se
kterou je pak naklddano podle potreby. Zasadni ndmitkou je citace na 22:2, kde je nedostatecné veli-
kost vzorku pro kvantitativni metodiku uzitou v textu obhajovana ¢lankem Flybvjerg 2006 vénovanému
kvalitativnimu (!!) vyzkumu. Citovana prace dle mého procteni zddné sdéleni na podporu tohoto tvrzeni
nepiinasi. Konstatovani, ze z jednoho pfipadu lze nékdy ziskat vice informaci nez z velkych dat, nemuze
byt chapano jako omluva pro nedostate¢nou velikost dat pri kvantitativni analyze. Oznaceni ¢lanku za
,pripadovou studii“ rovnéz nema vliv na principidlni pozadavky uzitych kvantitativnich metod. Zaujalo
mne také, Ze jsou citovana dvé vydani Chraskovych Metod pedagogického vyzkumu — nejednd se nutné
o chybu, ale smysl tohoto po¢inu mi unikd. Znacné c¢ast teoretického tivodu je zaloZena na studijnich
textech téhoz autorského kolektivu, nikoli na primérnich pramenech.

Text nedodrzuje zakladni ¢lenéni vyzkumné stati. Teoretickd kapitola Kwalita didaktického
testu obsahuje na strané 20 ¢tyfi sekce, které ve skutecnosti popisuji pouzité metody (jak se délaly
testy, jak dlouhé byly a jak byly skdérovany, vypocet reliability, zdroj obsahu pro testy). Podobné je
nakladano s limity studie — autofi si stile néco ,uvédomuji“, ale pfesto dal pokracuji v myslenkovych

Lhttps: //ojs.cuni.cz/scied /article/view,/1837,/1624
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konstrukcich, které soubézné neguji. U popisu Ndstroje, procedura a vyzkumny vzorek rozumim zafazeni
limitt, byt neobratnému. Limity jsou ale uvadény i v ivodu Syntézy: komparace testi. Rozmyti struktury
¢lanku je patrné i v absenci kapitoly Vysledky. Ptrestoze je text koncipovan jako vyzkumna studie, jsou
vysledky predstavovany formou volného c¢lenéni metodické kapitoly Analyza a zpracovdni dat. Studie
ma piitom pomérné kompaktni metodiku, zpracovani dat a snad i vysledky, ale jejich nesystematicka
prezentace vede spolecné s jiz zminénym slohem opét k zamlzeni textu. Podkapitola Doporuceny zpusob
skdrovdni je mi vcetné prepoctti bodd a procent nesrozumitelné, nevim, kterou pozici autofi obhajuji,
zda se maji subjektivné skérované tlohy hodnotit binarné, a co vlastné sdéluji. Uvahy mi piipadaji
mimoradné technistni, ale jsou formulovany bez tvaru, se kterym by Slo polemizovat.

Didaktické testy nejsou testy tvorené didaktiky. Z textu na mne jako ¢tenaie ¢isi pfesvédéeni, ze
pokud test tvofi pracovnik ucitelské katedry (jak bych asi j& definoval onoho didaktika), jde o didakticky
test (a tento je lepsi nez test zkoumané ucitelky). Prestoze ¢lanek na 21:1 spravné uvadi, ze ,didak-
ticky test... se lisi hlavné danym metodologickym pfistupem®, nic takového sdm necini. Pouzité testy
nejsou souasti publikované prace, neni ani jasné, které z uvedenych témat (uvozeno pismeny) odpovida
kterému testu (uvozeno ¢islicemi), a t&zko si o nich délat Gsudek. V textu je sice poskytnuta informace
o subjektivné/objektivné skérovatelnych polozkéch, resp. jejich pomérech, ale ,didaktické“ testy nebyly
pred pouzitim ve studii validovany o nic vice nez testy oné pani ucitelky. Zde zdtraznuji vyznamnou
namitku — pfeci pouze tato (nerealizovand) validace, kterd pfedchdzi vlastnimu vyzkumu, nés opraviiuje
nazyvat dané testy didaktickymi! ,Sulcovita® stavba textu uhyba kazdému mému pokusu o jednoznacény
zavér a budu rad, pokud mne jiny pozorny ctendr opravi. Ja ale text ¢tu tak, ze testy obou typt byly
pfimo pouzity pro sbér dat, na didaktickych testech byla poté spocitana reliabilita (22:3), a tim ,napl-
nény“ metodické pozadavky. Spravny postup, tedy validace testt predchazejici jejich pouziti, je v dané
situaci asi slozity, ALE — pro¢ nebyla uréena reliabilita i pro testy pani ucitelky? A znovu — kde vznika
opravnéni nazyvat prvni skupinu jako didaktické testy — neni-li mozné je predem validovat, necht studie
priznd, ze porovnava ,testy ucitelky a ty, co jsme sami vytvorili podle zapiskt ze sesitt déti“. Jenomze
to je uplné jiny piibéh, nez ¢lanek predstavuje.

V textu 22:3 ,...jsme vyuzili t¥i expertni posudky...
s tajemnym , Me“.

,Pseudovalidace“ didaktickych testt je nejasna. Byla pouzita EFA pro urceni dimenzionality — se kte-
rou rotaci, se kterym korelacnim koeficientem, na binarizovanych vysledcich? Kdyz byla zjisténa multi-
dimenzionalita testl, jak potom byla aplikovana split-half metoda?

Neni artikulovan obsah pojmii subjektivné/objektivné skérovatelné otazky, tedy neni jasné, zda nedo-
chézi (chybné) k zadméné za dvojici terminti oteviené /uzaviené otazky — nicméné text neobsahuje dostatek
informaci, aby se to dalo posoudit.

Podobné postradam diskusi, proé¢ je ve 4. t¥idé ZS tak automaticky pozadavek na vétsi zastoupeni
polozek s vyssi kognitivni narocnosti napfi¢ testem (odkaz na skripta neni odborna odpovéd) — trochu
laicky se domnivam, Ze prosté v raném Skolnim véku pracujeme pouze s nejnizsimi cili a vysSsi mety
prichazeji postupné — proto situaci, kdy test u malych déti cili pfevazné na spodni trovné, a priori
neodmitam a v textu marné hledam zdivodnéni, je-li tomu jinak.

Zpracovani dat je chybné. Clanek neobsahuje informaci o pfistupu k odlehlym nebo netplnym
hodnotam, zato ¢tendfi nabizi (23:2) vzorec na vypocet procent z celku (!). Vim, Ze uréité detaily mohou
vzdy proklouznout pozornosti redakéniho procesu, ale kdyz najdeme u obrazku ¢. 1 osy procentualniho
vykonu zaki na $kéle od 20(30) % do 110 % (spoleéné s chybé&jicimi jednotkami ¢i vizudlnim nepomérem
osy « a y u bodového grafu, pfestoze obé osy maji stejny rozsah), nevim, jak s tim mam jako Gtenaf
nalozit.

Podivejme se na mechanismus vypoc¢tu sumarniho skére k porovnani obou skupin testi. Predpokla-
dam, Zze snad v priubéhu recenzniho rizeni nékdo poukézal na fakt, Zze postup praumérovani procent riznych
testil je vadny (a bylo by namisté skéry k sobé nékterou metodou standardizovat), coz si autofi v publiko-
vaném textu ,uvédomuji“ (23:10), nicméné ignoruji, nebot ,studie odrazi problematiku praxe“. Bohuzel
zde se text nezastavuje a nespokojené komentuje vyslednou korelaci ,,. . . oéekavali [bychom]| spise vysokou
az absolutni korelaci“, pozdéji 27:8 navazuje ,potvrzeni této hypotézy se samoziejmé dalo predpokladat,
naSe pozornost ale sméfovala k hodnoté. . . [korela¢niho koeficientu]“. P¥ipomindm, Ze obé skupiny se lisi
pomérem subjektivné skérovatelnych tloh, a tak by stdlo mozné za diskusi vliv testu versus vliv hod-
notitele. Nejpodstatngjsi je ale uvédomit si, Ze testové skére mé¥i latentni proménou (znalost né&jakého
vyukového tématu, zde spiSe nékolika faktort bez blizsi specifikace), a toto se déje s pomérné znacnou
chybou; i u mnohem delSich a metodicky sofistikovanéjsich testt tfeba kolem jedné smérodatné odchylky;
a extrémni hodnoty jsou méreny z principu jesté vice nepfesné. Netroufam si hodnotit, co vypovida zjis-
téna korelace, nezname odhad chyby méfeni a upfimné takova otézka presahuje mtj obzor statistické
simulace — oCekdvat plnou korelaci (velkou chybou zatiZenych mé¥eni riznych témat riznymi nastroji
zprumérovanych pres sebe) je ale nemozné. Zavérem pak pfipomenu problémy s vypocétem reliability

“

, v tabulce 1 tamtéz je pét expertd spolu
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uvedené jiz diive a velikost vzorku, kterou vidime na strané 25 — dvacet sedm zakt v péti testech vedlo
ke dvéma proménnym — pramér z jedné skupiny testi, prameér ze druhé skupiny testti — obé v kvantité
n = 27. Takovato velikost vzorku neumoziiuje kvantitativni pfistup ani zobecnéni, jaké je stavéno ve
vzletnych formulacich vyzkumnych problému, pfedpoklada a hypotéz, které jsou svou povahou ,atocné*
21:5-8 ,teacher made testy neodpovidaji soucasnému paradigmatu...“. Dochazim tak k zavéru, ze ani
po trojim prostudovani ¢lanku nevim, jak kvalitni testy pouziva ona ucitelka, ale o tom, jak se ¢lanek
blizi k paradigmatu védy, jsem si obrazek udélal dostatecny.

Jakkoli je nepfijemné psat i ¢ist takovouto kritiku, musim zavérem shrnout — vysoka mira forméalnich
chyb, nizka odborné a metodologicka troven ¢lanku zahrnujici zjevné chybné postupy — to vSe nas stavi
pred vécnou otéazku, jaké charakteristiky ma mit kvalitni didakticky vyzkum. Tato definice nevznika dilem
jednotlivce, nybrz dynamickym balancovanim komunity: co se piSe, co se tiskne, co se ¢te a co diskutuje —
predmétny ¢lanek dosahl vSech téchto met. ZaslouZené?
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teacher made testii s didaktickymi testy a jejich vliv na GspésSnost
zaku: pripadova studie. Scientia in educatione, 12(2), 2021*

Jaroslav Ric¢an'*, Jifi Skoda', Viktorie Hermanova!, Barbora Lankova®

1 Pedagogicka fakulta, Univerzita J. E. Purkyné, Hofeni 13, 400 96 Usti nad Labem; jaroslav.rican@ujep.cz

Clanek ma zavadéjici jméno... neuvadi ani predchozi & vyslednou roéni klasifikaci sledo-
vanych zaki, data pouze popisuji, jakou znamku dostali Zaci v jednotlivych testech. ..

Zde doslo k nepochopeni zameéru autort ze strany kritika. ,Vlivem* jsme neméli na mysli zalezitosti
kauzalniho charakteru typické pro experimentélni Setfeni (tj. kauzalni vyzkumny problém, nasledkové
hypotézy). Skolni tispésnosti byla minéna tispésnost v prislusngych testech (testy vytvoiené ucitelkou
a testy vytvofené autory). Jednd se o ustfedni podstatu piispévku — chtéli jsme poukézat na skute¢nost
v rozdilech ispé$nosti zakt (skérovani) v zdvislosti na tom, zda se jednalo o testy vytvofené ucitelkou
nebo testy vytvorené autory. Jestlize bychom uvadéli znamky zékt (ro¢ni klasifikace), tak to nijak danou
hodnotu nezvysuje. Nevime, jak s nimi dana pedagozka pracovala. Co by nam tedy informace o klasifikaci
poskytly v navaznosti na porovnani dvou typiu testd? Neslo ndm o vysledky zakd v daném predmétu, ale
o vysledky zakl v navaznosti na dany typ testu. Poukazujeme tak na odlisnost v ispéSnosti zakt, ktera
se odrazi v konstruovani daného testu, pii¢emz se jedna o stejnou tematiku/tematicky celek. , Skolni
uspésnost“ (academic success) je ,definovana jako troveii vysledek zakid a studentt v zdvislosti na jejich
ucebnich (uéicich) zkuSenostech v jakékoliv discipling“ (Kanadli, 2016, s. 2062). V zadném piipadé nebylo
zapotiebi uvadét vyslednou ro¢ni klasifikaci — uchopované proménné podléhaji zaméru—cili Setieni, nikoliv
obracené.

Kanadli, S. (2016). A meta-analysis on the effect of instructional designs based on the learning
styles models on academic achievement, attitude and retention. Educational Sciences: Theory
& Practice, 16(6), 2057-2086.

...Pro¢ je ve 4. t¥idé ZS tak automaticky poZadavek na vétsi zastoupeni polozek s vyssi
kognitivni naro¢nosti napfi¢ testem (odkaz na skripta neni odborna odpovéd) — trochu
laicky se domnivam, Ze prosté v raném skolnim véku pracujeme pouze s nejnizsimi cili
a vyssi mety prichazeji postupné — proto situaci, kdy test u malych déti cili prevazné na
spodni urovné, a priori neodmitam a v textu marné hledam zdtvodnéni, je-li tomu jinak.

Domnivame se, ze analyzou a diskuzi kazdého vyroku by neiimérné narostl obsah studie. V textu rov-
néz nikde explicitné neodmitame testy/tkoly na nizsi myslenkové operace. Nicméné nemtzeme souhlasit
se situaci, kdy jsou testové polozky za celé jedno pololeti dominantné tvoreny polozkami vyzadujicimi nizsi
myslenkové operace. V kontextu napf. porozuméni ¢tenému, coz vnimame jako zcela esencidlni kompe-
tenci pro Gspésné ,zvladani“ dalsich pfedméti (Piercy & Piercy, 2011), se hovoii o ,fourth grade slump*
(Chall, 1996) jako p¥istupu, kdy pfiblizné v daném ro¢niku by mélo dochdzet ke specifickym interven-
cim (tkolovym situacim zaméfenym na ,higher order thinking®). Nicméné takovy pfistup je podporovan
i v zadétcich 8kolni dochézky, jelikoz mtize byt benefitni (Ford-Connors et al., 2015). P¥istup, kdy do
rozvoje formalnich operaci neni mozné pracovat se zaky na tkolech vyssiho fadu (a tedy ani testovat),
vychdzi z Piagetovské tradice (v mnohém ohledu v tomto kontextu pfekonané), coz dokladaji empirické
studie i u zakl pfed vstupem do zdkladniho vzdélavani (Urban & Urban, 2019).

Chall, J.S. (1996). American reading achievement: Should we worry? Research in the Teaching
of English, 30(3), 303-310.

Ford-Connors, E., Robertson, D. A., Leighton, C. M., Paratore, J.R., Proctor, C.P., & Car-
ney, M. (2015). Comprehension instruction within the context of the common core stan-

dards. In S. Parris, & K. Headley (Eds), Comprehension instruction: Research-based practices
(pp. 105-122). Guilford Press.

Piercy, T.D., & Piercy, W. (2011). Disciplinary literacy: Redefining deep understanding and
leadership for 21st-century demands. Lead & Learn Press.

Urban, K., & Urban, M. (2018). Influence of fluid intelligence on accuracy of metacognive
monitoring in preschool children fades with calibration feedback. Studia Psychologica, 60(2),
123-136.

Scientia in educatione, 13(1), 2022, p. 42-45 49 https: //doi.org/10.14712/18047106.2192
ISSN 1804-7106  http: //www.scied.cz sciED J Nakladatelstvi Karolinum


http://www.scied.cz
https://doi.org/10.14712/18047106.2192

Clanek je slohové slaby. Text je psan z mého pohledu pseudo-odbornym jazykem ... pieby-
tek cizich synonym vnimam jako zastérku myslenkové mél¢iny. 18:5 , explorace diskrepanci‘
je ,zjistovani nesouladu®... Text je rovnd% negativné zatiZen uZivanim kli$é, jeZ jsou svou
vagnosti. ..

Z naseho pohledu subjektivni pohled autora kritiky. Nebylo zamérem autorského kolektivu ,,maskovat*
slovy autora ,,myslenkovou mél¢inu“. Rozumime tomu, Ze autofi textu maji formulovat své myslenky tak,
aby byly ¢tivé, pochopitelné, jasné. Kazdy autor mé sviij ,,jazyk“, a je tedy mozné, ze se mu nepodafi
vzdy své myslenky adekvatné a adresné formulovat.

Préce s literaturou je $patna... P¥ikladem muize byt 27:5 ,,Satdnek a Hubalovska. ..

Satalek a Hubalovska (1972) hovoii v piispévku o objektivité v ramci hodnoceni. Poukazuji i na
vyuzivani analyzy chyb v ramci hodnoceni jednotlivych polozek. Kazda polozka je bodovana jinym po-
¢tem bodi, dle obtiznosti. Nevnimame danou vétu za ,vytrzenou z kontextu“, jak uvadi kritik, tedy
jakousi zkratku, vnimame tuto myslenku za podstatu prispévku! Pro¢ by méla byt tedy povazovana za
vyuzitou dle potfeb autoru?! Zkratka by to za nas byla v pfipadé, Ze ji vytrhneme z diskuse a opome-
neme/neuvedeme uvadéné protiargumenty v pivodnim zdroji, ale v tomto pfipadé o dané skutecnosti
pojednava cely prispévek.

...V textu obhajovéana ¢lankem Flybvjerg 2006 vénovanému kvalitativnimu (!!) vyzkumu. ..

Pro¢ by dany zdroj nemohl byt vyuzit? Ano, jednd se o kvalitativni vyzkum, ale neni déno, Ze
pfipadova studie nemutze byt zaloZena na kvantitativnim Setfeni. Autofi nikterak neomlouvaji velikost
vzorku, od zacatku pracuji s tim, ze mensi vyzkumny vzorek i tak poukazuje na odliSnosti v ramci
edukacni praxe a zZe i z vyzkumného pohledu tady tato moznost existuje.

Sedlacek (2014) konstatuje, ze ,,pFipadové studie je skuteénou vyzkumnou strategii, a nikoli jednotli-
vou technikou, nebot badatel kromé vice informaénich zdrojt vyuziva veskeré dostupné metody sbéru
dat... Apriorné vylou¢eny vSak nebyvaji ani metody uplatiiované tradi¢né v kvantitativnich Setfenich.
Vhodnost pouziti je posuzovana vzdy s ohledem na vyzkumnou otdzku a charakteristiku pfipadu® (s. 99).
Podobné Walterova a Stary (2006) upozorniuji na ,moznost vyhradné kvantitativnich p¥ipadovych studii,
vyuzivajicich baterii testtt a souboru deskriptivnich proménnych. .. upozoriiuji vSak na smiSeny typ
pripadovych studii, frekventované vyuzivanych® (s. 85).

Walterové, E., & Stary, K. (2006). Potenciél zmény v realité skoly: Strategie ptipadové studie.
Orbis scholae, 1(1), 77-97.

Sedlacek, M. (2014). Piipadové studie. In R. Svaticek, K. Sedova et al. (Eds.), Kvalitationi
vyzkum v pedagogickgch véddch (s. 96-112). Portal.

Dale k predpokladu ohledné existence nesouladu mezi testy: V kontextu uvedené vyhrady
autora ohledné vyhybani se argumentaci (coZ plati i pro nékteré dalsi texty autora).

V jaky moment je argumentace dostateéné a kdy nikoliv? M4 empirickd stat obsahovat rozbor ,kaz-
dého“ zdroje, o ktery se opira? Zcela souhlasime s filosofii nutné argumentace, avSak v urc¢itém bodu by
samotny podrobny (detailni) rozbor odvadél pozornost od hlavni linie textu.

V textu 22:3 ,,...jsme vyuZili t7i expertni posudky. .. “

, v tab. 1 tamtéz je pét expertti.
Ano, to je chyba, mélo byt uvedeno ,,pét expertnich posudki®.

,Pseudovalidace* didaktickych testt je nejasna. Byla pouzita EFA pro uréeni dimenziona-
lity — se kterou rotaci, se kterym korela¢nim koeficientem, na binarizovanych vysledcich?
Kdyz byla zjisténa multidimenzionalita testti, jak potom byla aplikovana split-half metoda?

Ano, souhlasime, neni v textu rozebran detailni popis.

Na strané 28:2 vyustuje text v ,mnejpodstatnéjsi zjisténi této studie® ...zaroven pracuji
s technistnim navrhem 5 % —sniZeni stupné. Rozumim spravné dotéenému odstavci, Ze
¢lanek prichazi s predstavou, Ze zik étvrté tiidy ZS, ktery neodpovi na dvé otizky z deseti,
je hodnocen nedostatecné?

Clanek nepiichazi s vyse uvedenou ,pfedstavou” — ¢lanek pouze poukazuje na fakt, jak by vypadalo
hodnoceni zéka v situaci, kdy by se pfijal navrhovany zptsob hodnoceni Sedlackovou (1993).

Didaktické testy nejsou testy tvorené didaktiky.

Nikde v textu neuvadime, ze ,pokud test tvori pracovnik ucitelské katedry...* jedna se o didakticky
test. Expert v kontextu posouzeni konstruktové validity byl pregnantné definovan, coz je typické i v dalsich
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studiich (napf. Neuenhaus, 2011; vymezeni pojmu ,expert* v pfisludném kontextu, tcelu studie). Déle:
»Nic takového sam neéini“ — co tim ma kritik konkrétné na mysli? Ze tvorba vytvorenjch testd autorskym
kolektivem nesleduje zakonitosti tvorby didaktickych testti? S tim nesouhlasime — viz kapitola ¢. 3 Kvalita
didaktického testu (primarné objektivita, reliabilita, obsahovd validita, konstruktova validita). Snazili
jsme se maximalné drzet daného protokolu s tim, Ze zejména v kontextu expertniho hodnoceni nedoslo
k naplnéni konstruktové validity v intencich doporuceni (pomér tiloh na vyssi x niz$i myslenkové operace).

Neuenhaus, N. (2011). Metakognition und Leistung: Fine Ldngsschnittuntersuchung in den
Bereichen Lesen und Englisch bei Schiilerinnen und Schiilern der fiinften und sechsten Jahr-
gangsstufe [Doctoral dissertation, Universitdt Otto-Friedrich, Bamberg, Germany].

Kritik dod4va: pFeci pouze tato (nerealizovand) validace, ktera predchazi vlastnimu vyzkumu,
nas opravnuje nazyvat dané testy didaktickymi.

Rozumime tomu dobre, ze didakticky test je mozné oznacit ,,didaktickym testem* pouze v momenté,
kdy byl pouzit v pfedchozim Setfeni (je k dispozici zdroj)? Doplitujeme, Ze v ptispévku nepiSeme, Ze testy
autord sledujici protokol pro tvorbu didaktickych testd jsou jednozna¢né lepsi/vhodnéjsi ve v8ech sledo-
vanych aspektech, ale zkoumédme, jestli se lisi a jaky vliv v pfipadé jejich uziti (vii¢i testiim pouzivanych
pedagozkou) maji na skér zakda.

A znovu — kde vznika opravnéni nazyvat prvni skupinu jako didaktické testy — neni-li mozné
je pfedem validovat, necht studie p¥izn4, %Ze porovnava ,testy ucitelky a ty, co jsme sami
vytvorili podle zapiskt ze seSita déti%.

Pro¢ by autofi studie nemohli dané testy oznaéit za ,didaktické testy“? Zormanova (2017) pfimo uvadi,
ze od bézné zkousky se didakticky test lisi tim, Ze je navrhovan, hodnocen, ovéfovan a interpretovan podle
ur¢itych pravidel. Pravidel — protokolu pro tvorbu didaktickych testi — jsme se snazili maximélné drzet.

Zormanova, L. (2017). Didaktika dospélych. Grada.

Pouzité testy nejsou soudasti publikované prace.

Podle nageho nézoru se v tomto bodu nemtize jednat o objektivni vyhradu. V fadé ¢lankt (véetné
Jimp) nejsou mnohdy pouzité nastroje k dispozici (divodem je i fakt ohledné omezeného mnozstvi znakt
pri publikovani studie).

Kritika ve vztahu k velikosti vzorku:

Autofi explicitné uvadéji: ,,Zamérem této prace je vzbudit pozornost.“ Jsme si védomi toho, Ze neni
mozna generalizace, a na tuto skutefnost v textu upozornujeme: ,Design celého vyzkumného sméio-
véani (dostupny vybér, jedna t¥ida, nizky pocet zékt, pét teacher made testl) neumoziiuje generalizaci
vysledku.“

Kritika ,,Podkapitola Doporuéeny zpusob skérovani*

Kritik piSe: ,,Doporuceny zptsob skérovani je mi véetné prepocttt bodi a procent nesrozumitelny,
nevim, kterou pozici autori obhajuji, zda se maji subjektivné skérované tlohy hodnotit binarné, a co
vlastné sdéluji.“ Kapitola se nejmenuje Doporuceny zpiisob skérovani, ale Doporucovany zpisob ské-
rovani, a predstavuje tedy syntézu nazort odlisnych autorti. Vlastni kritika je tedy dédna chybnym ¢tenim
nadpisu ze strany kritika. V oddile jsou pfipomenuty podstatné informace z teoretické ¢asti (podle kte-
rych autort je v jakém piipadé doporucovédno hodnotit tlohy rozdilngym pocétem bodw). Dale k &asti
,»,Zpusob skdérovani, kterd je mi vcetné prepocti bodt a procent nesrozumitelna, nevim, kterou pozici
autori obhajuji“ — zde autofi nic neobhajuji. Pfepocet bodti/procenta souviseji pravé s paradoxni situaci,
kdy v n&kterych testech vytvofenych pedagozkou zak Tesi vétsi % tloh, avSak vzhledem k rozdilnému
bodovani tloh ziskévé (paradoxné) horsi zndmku.

Kritika: Zpracovani dat je chybné

Skutecnost, ze neni v textu zminéna prace s odlehlymi hodnotami, neznamenda chybu. Doplime, ze
yneparametrické postupy (napfiklad pouzity Spearmantiv korela¢ni koeficient) typicky pfevadéji ptivodni
kvantitativni hodnoty proménnych na pofadi (,rank‘), a tim se od vlivu odlehlych hodnot oprostuji“
(Dusek et al., 2019). Stejné problematice se vénuji také dalsi autofi (napf. Caruso & Cliff, 1997).
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Caruso, J.C, & CIliff, N. (1997). Empirical size, coverage, and power of confidence intervals
for Spearman’s Rho. Educational and Psychological Measurement, 57(4), 637—654.

Dusek, L., Pavlik, T., Jarkovsky, J., & Koptikova, J. (2019). Analyza dat v neurologii LXXIV. —
Neparametricky Spearmanitiv koeficient korelace. Ceskd a slovenskd neurologie a neurochirur-
gie, 82(2), 236-239.

Kritika: Zpracovani dat je chybné — obrazek ¢&. 1

S kritikem je mozné souhlasit ve vytce tykajici se zptsobu vizualizace (nepomér osy = a y u bodového
grafu), coz ovSem neznadi explicitni chybu. Ano, jsme si védomi toho, %e procenta jsou pouze do 100
a v grafu osa pokracuje chybné do 110. Tato skutecnost byla ddna snahou autori o lepsi vizualizaci dat
(maximum tak neni ,nalepené” na horni ¢asti grafu). Jsme presvédceni, Ze ¢tenaf si je schopny s timto
poradit (umi s grafem nalozit).

Kritika: Mechanismus vypoc¢tu sumarniho skére k porovnani obou skupin testi

K této casti se autofi doznavaji pfimo v textu ¢lanku, netifeba tedy opétovné reagovat. Hodnota
korela¢niho koeficientu a jeho sledovany vyznam jsou v textu také zminény.

Kritika — velikost vzorku

Autofi sami v textu uddvaji: ,Dalsim limitem této studie je maly vyzkumny vzorek (1 pedagog,
5 teacher made testii a didaktickych testt, 27 déti jedné 4. t¥idy ZS) a jeho dostupny vybér znemoziujici
generalizaci vysledki.

Autofi se nesnazi o to, aby ¢lanek suploval nebo plné napliioval paradigma védy (o kterém si kritik
obrazek udélal), a proto pfimo v textu pisi: ,Design celého vyzkumného sméfovani (dostupny vybér,
jedna t¥ida, nizky pocet zakd, pét teacher made testil) neumoziuje generalizaci vysledki (externi validita)
a existuje fada intervenujicich proménnych potencialné zkreslujicich jednoznacnou interpretaci vysledki
(interni validita), véetné uvazovani nad vyhotovenymi péti didaktickymi testy badateli jako potencidlniho
vztahového kritéria kvality vii¢i teacher made testim pedagozky. Zamérem této prace je vzbudit pozornost
odborné (akademikt, praktikujicich uciteli) i laické (municipalita, rodic¢e) vefejnosti k této problematice,
jelikoz se podle naseho minéni jedna o zcela zasadni téma, a zaroven nabidnout badatelim na tomto poli
potencialni zptisob pfi realizaci podobné studie.”

Uvahy mi pFipadaji mimoiadné technistni, ale jsou formulovany bez tvaru, se kterym by
Slo polemizovat.

Bohuzel, na takto obecné posuzované konstatovani nemuzeme reagovat.

Takovato velikost vzorku neumozZnuje kvantitativni pristup ani zobecnéni, jaké je stavéno
ve vzletnych formulacich vyzkumnych problémi, predpokladti a hypotéz, které jsou svou
povahou ,,itoéné* 21:5-8 ,teacher made testy neodpovidaji soucasnému paradigmatu. ...

Nikde autoti nehovori o generalizaci vysledkt, jelikoz v souvislosti s vybérem vzorku neslo o ndhodny
vybér; dale — pro¢ ,atocné“? Formulovali jsme pfedpoklad, to je celé.

Zavérem

/vo

Radu komentaiti od kritika shledavame za ryze subjektivni. Chipeme i vyjadfeni autora kritiky ,, P¥edem
se autorim omlouvam, pokud néktera ndmitka nebude vécné spravné, srozumitelné vyargumentovana ¢i
by byla pouhym pifehlédnutim — kazdy méme své limity.“ Osobné vSak zastavame stanovisko, Ze ma-
-li se jednat o vécnou kritiku ¢i diskuzi, méla by byt kritika objektivni, idedlné opfena o zdroje. Text
m4 jisté objektivni nedostatky (neni rozebrana EFA, reliabilita testt pedagozky aj.), avSak fadu dalsich
nedostatkd ve studii explicitné pojmenovavame a priznavame.
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